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THURSDAY, NOVEMBER i, 1877 


THE SUN'S DISTANCE 

A MO ST interesting state paper has just been issued ; we 
refer to the Report by the Astronomer- Royal on the 
Telescopic Observations of the Transit of Venus of 1874, 
made by the Expeditions sent out by the British Govern- 
ment and the results deduced from them. The Astro- 
nomer-Royal suggests that another report may be called 
for when the photographs of the transit have been com- 
pletely measured and worked ou', if possible in combina- 
tion with the results of similar observations made in the 
expeditions organised by other governments. 

It will be seen from the present Report that the plan of 
operations actually pursued has been very nearly that 
proposed by the Astronomer- Royal in his communication 
to the Royal Astronomical Society on December 1 1, 1868, 
when for the third time directing attention to the arrange- 
ments which it would be necessary to make for the 
efficient observation of the transits of 1874 and 1882. 
The method of absolute longitudes was to be applied for 
observations both of ingress and egress ; it being therefore 
essential that the longitudes of the observing-stations 
should be determined with precision ; and the longitudes 
recommended to be fixed by Great Britain were Alex- 
andria, stations in New Zealand and in the Sandwich 
Islands, Kerguelen's Land, and Mauritius or the two 
islands of Rodriguez and Bourbon. 

The stations eventually selected for observations by the 
British expedition were fixed upon " entirely by considera- 
tion of the influence which their positions would have in 
determining with accuracy the necessary alteration of 
parallax . ' They were : Egypt, the Sandwich Islands, the 
Island of Rodriguez, New Zealand, and Kerguelen's Land. 
It was intended to adept in each of these districts one fun- 
damental station, the longitude of which was to be inde- 
pendently determined, for conversion of local times into 
Greenwich times, and subordinate to this primary station, 
other stations were proposed to be selected at such 
distances that advantage might be taken of different 
states of weather that might possibly prevail. 

In Egypt his Highness the Khedive rendered every 
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possible assistance, tents being supplied with military 
guards for the protection of the observers and their in- 
struments, and telegraph wires erected. The Astronomer- 
Royal acknowledges the obligations of the expedition to 
the liberality of the Eastern Telegraph Company, in 
affording the means of determining with extreme ac- 
curacy and great facility the longitude of the principal 
station Mokattam. Greenwich was easily connected with 
Porth Cumo, in Cornwall, whence there is an unin- 
terrupted line to Alexandria, the longest submarine line 
! in the world ; Alexandria uas connected with Mokattam 
by aid of the special line constructed by the Khedive 
from Cairo to the station. It is further stated that time- 
communication was also made from Mokattam through 
Cairo to Thebes, and to Suez by the ordinary telegraph, 
Thebes and Suez being the other Egyptian stations where 
the transit was observed. 

In the Sandwich Islands much assistance was received 
from King Kalakaua and members of the reigning family. 
The principal station was at Honolulu, the longitude of 
which was determined partly by meridian-transits of the 
moon and partly by transits of the moon observed with 
the Altazimuth instrument. Waimea, in the island 
Kauai, where observers were also placed, was connected 
with Honolulu by means of chronometers carried in 
H.M.S, Teredos. At the Island of Rodriguez the longi- 
tudes were determined in the same manner as for the 
Sandwich Islands stations, for three positions, viz., Point 
Venus, the Hermitage, and Point Coton ; and com- 
munication was further made with the Mauritius and with 
Lord Lindsay's expedition with the aid of H.M S 

Shcai'water , the preliminary results being stated by Sir 
George Airy to agree closely with those given by the 
lunar observations. At Kerguelen’s Land, again, the 
operations were similar ; Supply Bay and Thumb Peak 
being the stations chosen. 

In New Zealand unfavourable weather much interfered 
with the observations, and Sir George Airy had at first 
been led to suppose that all useful observation had been 
lost ; jt subsequently appeared, however, that this was 
not the case, one phase of the transit being well seen at 
Burnham, the longitude of which was fixed by meridian 
transits of the moon. 

The Report is divided into three sections or tables. 
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In the first are given the descriptions of the various phe- 
nomena, in the words of the observers, with the Green- 
wich sidereal times of the different phases, obtained from 
accurate reduction of the observations for longitude here 
particularised ; where such longitudes depend upon lunar 
observations the places of the Nautical Almanac were 
carefully corrected by observations on nearly the same 
days at Greenwich, Paris, Strasburg, and Konigsberg. 
In studying these original descriptions, Sir George Airy 
was led to infer that it was “ possible to fix upon three 
distinct phases for the Ingress and four for the Egress” 
though it might have been supposed that Egress and 
Ingress would exhibit the same number of distinct phases 
in inverse order ; this was not the case in practice. The 
first phase, «, utilised in the calculations is the appear- 
ance of the planet just within the sun’s disc, but the light 
between the two limbs being very obscure. After an 
interval of about twenty seconds “ the light begins to 
clear, and the observers generally think that the contact 
is passed this is phase fi. About twenty seconds later, 
the light which at phase fi was not equal to that of the 
sun’s limb, is free from all shadow, and the phase is 
called y. Sir George Airy finds that of these phases /3 is 
the most exact, observers, even in the presence of clouds 
of moderate density, agreeing within three or four 
seconds, though for other phases much greater discord- 
ances are exhibited. Similarly at the Egress, the first 
appearance of a fine line or faint shadow is called <% 
this becoming definite, or a “ brown haze ” appearing, is 
called f. When most observers record “ contact,” the 
shadow having reached a maximum intensity, the phase 
is called £, and in this phase there is an agreement 
amongst observers, much closer than in other phases at 
Egress. The “circular” contact at Egress is called tj. 

In the second section of the Report, or Table II., these 
“ adopted phases are massed for each district in which 
the parallax-factor is nearly identical,” and several of the 
details of reduction are included. With the longitudes 
determined as above, the recorded times of the various 
phases of the transit were converted into Greenwich 
sidereal times. With the calculated apparent places of 
the sun and Venus in the Nautical Almanac , as deduced 
from Levcrrier’s Tables, an ephcmcris was prepared ex- 
hibiting the predicted geocentric places for every tenth 
second of Greenwich sidereal time throughout the transit, 
and from these numbers the apparent positions of sun 
and planet at each station were computed. Calculations 
were further made, showing how the predicted places 
would be affected by alteration of the local longitude, by 
change in the tabular places of the sun and Venus, and 
by alteration of their tabular parallaxes ; the first two 
alterations were not essential in these reductions, but the 
determination of alterations of the third class, as it is 
remarked, constituted “ the special object of the expe- 
dition.” The form of the reductions was “entirely de- 
termined by the consideration that such alterations must 
be made in the parallaxes as will render the observations 
of the same phenomena in different parts of the earth 
consistent with each other.” In Table III. we have 
“ the mean solar parallax deduced from every available 
combination.” Thus Ingress accelerated at the Sahdwich 
Islands is compared with Ingress retarded at Rodriguez 
and with Ingress retarded at Kerguelen’s Land ; Egress 


retarded at Mokattam and Suez with Egress retarded at 
Rodriguez, and likewise with Egress accelerated at the 
two stations in Kerguelen’s ; and again the retarded 
Egress at Thebes is compared with Egress retarded at 
Rodriguez and with Egress accelerated at Kerguelen’s. 
The greatest separate value of the solar parallax re- 
sulting from these different comparisons is 8"'933 and the 
least 8"'407. Weights are given to the various deter- 
minations depending, firstly, upon the number of observa- 
tions and the magnitude of the parallax-factor ; and 
secondly, upon the particular phase a, fi, y f e> and £ 
being included. Thus it is found that ail the combinations 
for Ingress give the mean solar parallax 8" 7 39, weight 
10*46, and all the combinations for Egress give 8"*S47, 
weight 2*53, whence the general result is 8"*76o, from 
which Sir George Airy finds the mean distance of the sun 
equal to 93,300,000 miles. The New Zealand observa- 
tions were not included in these calculations ; their mean 
result is 8"*764, almost identical with the above. It is 
remarked that many persons may perhaps consider that 
the more closely-agreeing phases fi and £ should be em- 
ployed in deducing the value of the parallax to the 
exclusion of the others. If this be done wc shall have 
from the Ingress S '748, and from the Egress 8"*9o5, or 
with their due weights a mean value 8' / *773- 

In this outline of the details contained in the Astro- 
nomer-Royal’s first Report upon the observations of the 
transit of Venus, and the conclusions to be drawn from 
them wc have adhered closely to his own words. Pending 
the appearance of the deductions to be made from the 
complete measuring of the photographs, the results before 
us are perhaps to be regarded as provisional ones only, 
or we have not )Ct learned all that may be done from the 
work of the British expeditions, so laboriously organised 
by Sir George Airy. Many astronomers we can imagine 
will regard with some suspicion so small a parallax as 
8' / *76, which is a tenth of a second less than has been 
given by the most reliable previous investigations, upon 
different principles. In illustration we may quote the 
separate results from which Prof. Newcomb obtained his 
value of the parallax, now adopted in most of our 
ephemerides : — 

From meridian observations of Mars, 1862 8 *855 

From micrometric observations of Mars, 1862 8 842 

From parallactic inequality of the moon 8*838 

From the lunar equation of the earth 8 ‘Soy 

Fiom the transit of Venus, 1769 (Powalky’s reduc- 
tion) 8 ‘860 

From Foucault’s experiments on light 8 '860 

To these may be added Levcrrier’s value subsequently 
deduced from the planetary theories, which is also 8"*86. 
Newcomb’s mean figure, taking account of weights cor- 
responding to the probable errors is S"*848, which, with 
Capt. Clarke’s measure of the earth’s equator, implies that 
the mean distance of the sun is 92,393,000 miles. Sir 
George Airy’s 8 "*760 would similarly place the sun at a 
mean distance of 93,321,000 miles. 

It is well known that some astronomers have not 
expected our knowledge of the sun’s distance to be greatly 
improved from the observations of the transit of Venus, 
l^fcfding such an opportunity as is presented by a close 
opposition of Mars as affording at least as favourable 
conditions, [and the result of Mr. Gill’s expedition to 
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Ascension to utilise the late opposition will be on this 
account awaited with much interest. Nevertheless, what- 
ever degree of opinion might be entertained by competent 
authorities, it appears to have been felt by those imme- 
diately responsible for action, in different civilised nations 
where science is encouraged, that so rare a phenomenon 
as a transit of Venus could not be allowed to pass with- 
out every exertion being made to utilise it, and this 
country may lay claim to an honourable share in the great 
scientific effort, thanks mainly to the long-continued and 
admirably-directed endeavours of the Astronomer-Royal 
to secure this result. 

Several of the stations occupied during the transit of 
1874 will be available for the transit of 1882, Kerguelen's 
hand in particular, where at Ingress the sun will be at an 
elevation of 1 2", the factor of parallax being o^S. In that 
year there will also be the advantage of observations 
along the whole Atlantic sea-board of the United States 
and Canada, where, as pointed out by the Astronomer- 
Royal in 1S6S, the lowest factor is 0-95, and the smallest 
altitude of the sun I2 r ’ for observing the retarded Ingress ; 
and for observing the Egress as accelerated by parallax, 
the factors are about o*S5, the sun’s elevation varying 
from 4 0 at Halifax, to 32° at New Orleans, or Jamaica. 
Australian and New Zealand stations are important for 
retarded Egress. 

As is well known, the transit of Venus on December 6, 
1882, will be partly \bible in this country. 

PACKER AND PEI 7 ' A NY'S “ MORPHOLOGY 
OF THE SKULL ” 

Tnc Morphology of the Shull. By W. K. Parker, F.R.S., 

and G. T. Bettany, M.A. (London : Macmillan and 

Co., 1877.) 

T N the minds of most of those who have paid no special 
attention to the subject the skull is regarded as a 
bony case formed to contain the brain, together with the 
face. There is also a constancy in the number and posi- 
tion of these bones which lead to the apparently necessary 
conclusion that occipital, sphenoid, parietal, and other 
elements are fundamental cranial structures ; so that an 
exhaustive study of their relationships and variations 
might be thought entirely to cover the subject of skull 
structure. 

That such is not the case has dawned upon us since 
the elaborate researches of Rathke and other able em- 
bryologists, among the foremost of whom must be placed 
Profs. Huxley and Gegenbauer, who have been followed by 
Mr. Parker, the author of the work under consideration, 
who on account of his peculiar aptitude for manipulation, 
bis untiring zeal and his immense experience, has placed 
the subject of cranial morphology upon a footing infinitely 
more satisfactory than it has previously been. His 
numerous memoirs in the Transactions of the Royal, 
Zoological, and Linnean Societies form a mine of biological 
facts, so beautifully supplemented by their accompanying 
illustrations. The perusal of them all, in their proper 
sequence, is however a taskjonly to be undertaken by the 
specialist, and it is on this account that we have no small 
degree of pleasure in being able to give a notice of 44 The 
Morphology of the Skull,” a work of less than four 
hundred pages, in which is collected, condensed, and 


digested the mass of information spread through the 
larger memoirs. 

The work consists of a series of chapters on the skulls 
of carefully-selected types of the live classes of the 
Vertebrata. Those chosen are : — 

I 1. The Dog-fibh and Skate 

2. The Salmon. 

3. The Axolotl. 

4. The Frog. 

5. The Common Snake, 

6. The Fowl. 

7. The Pig. 

These are each described in all stages fiom their 
earliest appearance in the blastoderm to their adult con- 
dition. Following each chapter is a brief resume of the 
peculiarities which have been observed in other mcmbeis 
of each group, in such a manner that the student of any 
paiticular form can learn almost all lie may require with 
reference to any special member of the sub-kingdom. 

The primitive trabecula) cranii, together with the para- 
chordal cartilages and the branchial arches arc traced from 
their earliest development until ossification in and around 
them has reached the limits of the different types. The 
insufficiency of our data for the determination of the 
cranial segments is prominently brought forward, ah hough 
the moniliform constrictions of the anterior cxti unity of 
the notochord in the fowl and in the urodelcs is stated, and 
thought to suggest a segmentation. On the subject of 
the vertebral theory of the bony skull, Mr. Parker tells us 
that “ only one bony segment, the occipital, c.rn be said to 
be clearly manifest in the skulls of fishes and amphibians. 
And in these forms there are no good grounds for 
assigning to the cranial bones special names indicating a 
correspondence to particular parts of vertebra*. From 
the study of adult structures in the mammalian groups 
skull- theories have been devised, lacking the basis of 
embryology ; and granting that they express some of the 
truth respecting the highest forms of skull, there is only 
injury to knowledge in arbitrarily interpreting the lower 
forms by them. In reptiles the skull becomes much more 
perfect, but with wide variations in the different groups, 
such that they cannot be merely suboi dinated to and 
explained by the mammalian type. A careful study of 
the growth of the bird’s skull, again, will show that it is 
impossible to express its composition on a simple formula 
derived from vertebral structures. But from the lower to 
the higher forms of vertebrates we can discern a growing 
away from the primordial type of skull towards and into a 
loftier development.” This result of the extensive investi- 
gation upon which it is based is somewhat paradoxical. 
The 44 loftier development ” of the highest types results in 
a skull some of whose components may be compared in 
detail with some expression of truth to vertebra;, whilst in 
the lower forms a similar comparison cannot be said to 
hold. And yet true vertebra; themselves, fully developed 
as far as their essential details are concerned, are found 
in forms far from high in the scale. 

Mr. Parker’s invaluable investigations besides their 
importance in a comparative anatomical point of view, 
have done much to demonstrate the degree of stress 
which must be laid on facts of cranial structure in 
problems relating to classification. His labours have led 
him to* elaborate the instructive classification of birds 
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promulgated by Prof. Huxley in 1867, and so to bring out I cloth. As the weight of a piece of calico is one of the 


many points of special interest in avian cranial osteology, 
demonstrating most clearly the principle which may be 
arrived at from the study of any special organ or single 
structure, that a fact which is of the greatest significance 
in determining the relationships of some one collection of 
species or genera, may be valueless in attempting to 
classify others. As an instance of this we may take the 
skull of the woodpeckers and wrynecks, the peculiarities 
of which have led Mr. Parker to place them in a division 
by themselves of primary importance, whereas there is 
nothing more certain than that their differences from the 
Toucans and Capitonidae are only just sufficient to separate 
them as a family from either. And yet among almost all 
other orders of birds the cranial structure is invaluable in 
the determination of their affinities. 

The uniformity of the nomenclature and the absence of 
any laxity in the expression of the mutual relations of 
parts, greatly increases the facility with which the great 
number of facts brought forward by the authors can be 
grasped, and no doubt it is Mr. Iiettany whom we have 
in great measure to thank for the general selection and 
classification of those which have been chosen to form 
“ The Morphology of the Skull.” 

In conclusion we feel certain that all who read the work 
under consideration, the very nature of which makes it 
almost impossible for us to discuss the details with refer- 
ence to any of the points which it brings forward, will 
lealise how important an addition it is to biological 
science, and no thinking student will lay it down without 
recognising how much scope there is for still further 
investigation in the same field, especially in that direction 
which leads to the explanation of the reason why car- 
tilages grow and bones form in certain definite directions 
and situations and in them alone ; in other words, the 
next book of the kind required is one on the dynamics of 
the development of the skull. 

THOMSON'S “SIZING OF COTTON GOODS ” 
The Sizing of Cotton Goods. By Wm. Thomson. (Man- 
chester : Palmer and Howe.) 

I N weaving cotton cloth it is necessary that the warp, 
which has to withstand a considerable strain in the 
process of manufacture, should be artificially strengthened 
by “ sizing,” that is, by dressing the thread with some 
adhesive material so as to enable it to resist the pulling 
and wearing action of the healds and shuttle. In the earlier 
days of cotton manufacture the weaver contented himself 
with the use of a mixture of flour-paste and tallow ; the 
first ingredient gave the thread the desired extra strength, 
the second removed the harshness which the use of flour 
alone would have given. But the manufacturer soon 
discovered that by a judicious selection ol the components 
of his “size,” and by alterations in the mode of applying 
it, he could confer upon the cloth the appearance of being 
fuller and stouter than it actually was, judging from the 
amount of cotton contained in it. The great scarcity of 
the raw material during the cotton famine uhich sprung 
out of the American civil war had a powerful effect in 
developing the ingenuity of a certain set of manufacturers, 
and there is no doubt that their machinations have had a 
lasting influence upon the mode of manufacture Af grey 


chief elements in determining its value, attempts were 
quickly made to increase that weight by mixing such 
bodies as powdered heavy-spar, or, worse still, of deli- 
quescent salts like the chlorides of magnesium and 
calcium, with the sizing material. Occasionally the 
manufacturer in thus attempting to palm off water or 
a worthless mineral in lieu of good cotton over-reached 
himself and a just retribution overtook him in the shape 
of heavy damages for mildewed or rotten goods. 

The results of many of these attempts afford excellent 
illustrations of the proverbial danger of a little knowledge ; 
the manufacturer somehow acquired the information that 
chloride of calcium, an almost worthless bye-product in 
many chemical operations, was an excellent absorbent of 
atmospheric moisture ; its advantages as an ingredient of 
the sizing mixture were therefore obvious ; unfortunately he 
knew nothing of oidium orantcacum or puccinia graminis , 
and had probably never heard of pc tu ilium glaucum , or 
he might have known that he was preparing a mixture 
specially suited to the development of these fungi. 
Silicate of soda or water-glass doubtless appeared at first 
sight to be an excellent substance for dressing warp, but 
a painful experience was needed to teach some manufac- 
turers that these alkaline silicates rapidly absorb carbonic 
acid, and that the resultant products, namely, free silica, 
and sodium carbonate, together occupying a larger volume 
than the original silicate, exerted a disruptive action upon 
the hollow ; cotton-fibre and made the cloth rotten and 
useless. Mr. Thomson does not altogether shirk the 
consideration of the moral aspects of the question of 
sizing ; he makes no secret of the fact that the operation 
is often done with fraudulent intention. He expresses his 
opinion distinctly enough that the introduction of an 
undue amount of size into goods intended for the home 
trade can serve no useful purpose, but we think he will 
find it difficult to convince ordinary or unbiased people 
that a composition consisting, to the extent of half its 
weight, of a mixture of putrid flour, or British gum, China 
clay, barytes, or magnesium chloride, tallow, or palm-oil, 
with a sufficient amount of chloride of zinc or carbolic 
acid to prevent the whole from running into absolute 
nastiness, is a fit material to clothe even the patient 
Hindoo or the prudent Chinaman. Mr. Thomson, how- 
ever, takes this business of sizing as a fact which, of 
course, cannot be ignored, and he tries to make the best 
of it. In the outset he shows that, as it now stands, the 
process is one of the clumsiest, most unscientific, and 
least understood of all the operations with which the 
manufacturer has to deal, and he points out, clearly and 
concisely, wherein it is faulty, and how it may be 
amended. 

The book is, of course, designed primarily for the use 
of grey-cloth manufacturers, calico-printers, and gene- 
rally of those whose business it is to buy and sell 
calico ; and the subject is mainly treated from the 
! point of view of a chemist perfectly familiar with the 
objects sought to be gained by legitimate sizing. In 
plain and albeit scientific language he describes the 
various pieces of apparatus employed in ascertaining the 
I value of the different ingredients in size ; he points out 
j the qualities, good and bad, of the materials employed to 
I g^Hidhesive and softening qualities to the size ; how the 
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size is to be applied to the yarn ; to what diseases or modes 
of decomposition it is liable ; and how it may be pre- 
served from mildew or mischievous changes. The book 
has every right to be regarded as the only important 
treatise on the subject which has yet appeared, and, as 
such, we would recommend it to all who are interested in 
the production of one of our chief staples. f. 


OUR BOOK SHELF 


Physiological Tables for the Use of Students . Compiled 
by Edward B. Aveling, D.Sc., F.L.S. (London : 
Hamilton, Adams, and Co.) 

We are at a loss to find any excuse for the publication of 
these tables, which no one, we presume, would attempt to 
justify except on the plea that they may be useful in cram- 
ming students so as to pass the multifarious superficial 
examinations which are a blot upon our educational 


system. 

They are unphilosophical in their plan, and altogether 
unreliable in their details. Some idea of the nature and 
value of the information which is here put up, as it were, 
into separate pigeon-holes for the use of the unwary, 
may be gathered from the following quotations. Nervous 
tissue, we are told, contains 15 per cent, of fats, thus 
classified : — 


Fats, 15 per cent, in white, 
5 per cent, in gray. 


Oleo-phosphoric acid. 

Olein ; margarin ; palmitin. 
Cholesterin. 


Would Dr. Aveling like to write a short essay upon 
oleo-phosphoric acid ? Has he never heard of such 
bodies as glycerin-phosphoric acid and its derivative 
lecithin ? 

Or to quote from Table IV., where Dr. Aveling writes 
on the causes of the circulation : — 


J Impulse of h-art. 
Elasticity ot aitc- 


Cu’SKS of Capillary 
Circllation. Pro >fs. 


j Muscular pres< 
on veins 


Altor.iiio 15 in chain ;ier of cjpil- 
1 1 r i - • , 

’Alterations of vdu’ity of blood 
flowing through them 
Movement ot blood .lfier ex-.i-.iou 
of heart in cold-blooJei amiuiaU 
Emptying of .ir.i-nr. .ift'tr death. 
Secretion after death 
First movement of bio >d in em- 
bryo towards, not ft. mu, the Ivart. 
Fret us without heart has organs 
developed. 

Degeneration of heart during life 
without much alteration iu the 
circulation. 

Heart working well, ami yet cir- 
culation through soul : part ceases. 
Asphyxia. 


Would it not be an admirable exercise to set the above 
lines to intending candidates in physiology and ask them 
to criticise them ? Our readers will do so for themselves. 
- ,* n table referring to the sense organs we are con- 
fidently told that the nerve centres for the special sense 
ot ouch are the thalami optici i that the centres of the 
special sense of smell are the olfactory lobes, that the 
centres ot sight are the corpora quadrigemina, the corpora 
geniculata, and the thalami optici. 

But the above examples are more than sufficient to 
prove how dangerous a catalogue of mistakes Dr. Aveling 
has presented us with. 

it h-fT* V 0 be USe< ? “ a discipline in education, let 
cM,,^ ly . and aCCUrat f ly u ta , ught I let us not imitate the 
/ rm aS VV 0Uline w ^ lc ^ forced unpalatable jargon in 
the form of propria quae maribus,” & c ., upon the un- 
willing student, and refuse to follow it in that which is its 
merit —us accuracy. A G. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by hts correspondents. Neither can he undertake to return, 
or to correspond with the wnters of, rejected manuscripts . 
Ao notice ts taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on hts spa-'e is so great that it 
is impossible otherwise to ensure the app-aianee even of com - 
munications containing interesting and novel facts.\ 

Indium in British Blendes 

IT will be a matter of some interest to English mineralogists 
and chemists to know that certain blendes of Durham and, I 
believf , of Cumberland contain Indium in appreciable quantities. 
This fact has been made out by a very skilfully-conducted analysis 
by Dr. b light in the laboratory attached to this department. 

The work in the laborato y has, through the past two year--, 
been almost exclusively devoted to the analysis of minerals 
selected Irom the division ot the collection which is in process of 
being catalogued, and for which the crystallographic work has 
long been in progress. 

When I gave the particular blendes in question to Dr. Flight 
for Analysis, the grounds for their selection were that they were 
British, and that one of them in particular resembled certain 
foreign blendes which contain the rare metals lound in association 
with this mineral. 

'Flie object of this letter is to secure a prompt announcement 
of Dr. Flight’s having found Indium in the blende in question, 
lie will in due time communicate further deta.ls of the analysis 
of the blende and of an elegant process by which he at once 
separates the Indium Sulphide from the blende. 

Neyil Story Maskelyne 

Mineral Department, British Museum, October 30 

The Radiometer and its Lessons 

WILL you allow me to make a few remaiks in reply to to Dr. 
Carpenter’s letter on “ The Radiometer and its Lessons,” pub- 
lished in the la-t number of Nature, and to try to show that l 
had good grounds for the opinion I expressed at the late meeting 
of the British Association in reference to his article on the same 
subject in the Nineteenth Century l 

Ncaily the whole of the first tluee columns of Dr. Cuipenter’s 
letter is devoted to proving that he “ was not influenced, when 
writing on the radiometer, by any animus arising from [lii-.J pet- 
sonal antagonism to Mr. Crookes on another subject.” As I 
never 111 any way charged him with being thus influenced, l do 
not think that this part of his letter calls for any further remark 
on my part than an expression of my sincere regret that it should 
have been possible for him to think that 1 intended to nuke 
such a charge. 

Dr. Carpenter devotes the rest of his letter to showing that he 
had “adequate justification ” for “making it appear that Mr. 
Crookes had put a wrong interpretation on his own results,” and 
thus proves very conclusively that I had “adequate justification ” 
for supposing it possible that he may have intended to make 
this appear in his article in the Nineteenth Century. 

In order to make out his “justification,” Dr. Carpenter sets 
himself to prove (1) that Mr. Crookes puls forward the “direct 
impact of the waves” as affording “a definite interpretation ” of 
the motion of the radiometer, and (2) that he claimed “the 
discovery of a * new force ’ or ‘ a new mode of force.’ ” 

With regard to the fir*t of these points, I think that few per- 
sons can have read or heard Mr. Crookes’s accounts of his 
investigations without having observed how careful lie was to 
reserve his judgment os to the cause of the remarkable effects he 
hid discovered, and neither to give out as conclusive any ex- 
planation of his own, nor to adopt any of those suggested by 
others until, chiefly through his own further experiments, one of 
them had been shown to rest on sufficient evidence. It is true 
that on one occasion he u-es the following words (quoted by Dr. 
C rpentei) : — “ My own impression is that the repulsion accom- 
panying radiation is directly due to the impact of the waves on 
the surface of the moving mass, and not secondarily through the 
intervention of air-currents, electricity, or evaporation and con- 
densation,” and that, in several places in his earlier papers, 
he shows a leaning towards the same hypothesis ; but this is a 
very different thing from having adoplci .his view as a “definite 
interpretation ” of the phenomena. Even Dr. Carpenter does 
not attempt to show that Mr. Crookes ever, in so many words, 
committed himself to this theory, but concludes that he held it 
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from considerations which, for fear of misrepresentation, I must 
give in Dr. Carpenter’s own words : — 

“ After pointing out that * there is no real difference between 
heat and light, all we can take account of [I presume he means 
hysically, not physiologically] being difference ol wave-length, * 
e [Mr. Crookes] thus continues : * Take, for instance, a ray of 
definite ri frangibility in the red. Falling on a thermometer it 
shows the action of heat ; on a thermopile it produces an 
electric current ; to the eye it appears as light and colour ; on a 
photographic plate it causes chcmuul action ; and on the sus- 
pended pith it causis motion .’ Now (1) this motion being else- 
where spoken of as due to the impetus given by a ray of light, 
(2) a set of experiments being made to determine the mechanical 
values of the different colours of the spectrum , (3} an observation 
being recoided on the weight of sunlight (without the least inti- 

tnfltinn flint ll f* ivac * cnon Irinrr fimirqfiir/ilu 1 sc Mr r'rnfil’flt enve 


and (5) no hint whatever being given of the dependence of the 
result (as argued by Prof. Osborne Reynolds) on a * heat-reaction’ 
through the residual vapour, I still hold myself fully justified in 
attributing to Mr. Crookes the doctrine of the direct mechanical 
action of light” 

Taking these points in order and using Dr. Carpenter’s 
numbers for reference, I may observe as to (l) that this seems to 
refer to Mr. Crookes’s statement of an “ impression ” in a passage 
already quoted; with regard to (2) that Mr. Ciookcs having 
found that “every ray from the ullra-red to the ultra-violet ” 
produced a mechanical effect under the circumstances of his 
experiments, it was very natural that lie should hope to get some 
clue as to the nature of the action by finding what ravs produced 
the greatest effect ; of Dr. Carpenter’s arguments (3), (4), and 
(5), it is difficult to speak with the seriousness befitting their 
author’s many valuable services to the cause of science, and the 
“due consideration of. . . his and my relative positions.” To 
conclude that Mr. Crookes must have held a particular theory 
from the fact that, when he had constructed an apparatus which 
spun round on exposure to light, he called it a “Light-mill 
from his having neglected to give warning that he was “ speaking 
figuratively ” when he talked of “ weighing a beam of sun-light,” 
or from his having given no hint that he had adopted a rival 
theory, is certainly not to exemplify the “ strict reasoning based 
on exact observation ” which Dr. Carpenter recommends in the 
paragraph with which he concludes both his article and his letter 
to this Journal. 

A few sentences before the passage I have quo'ed, Dr. 
Carpenter refers .to the “whole phraseology” of Mr. Crookes’s 
apers of January 5 and February 5, 1S76, as indicating “that 
e then considered (the motion of the radiometer] as directly due 
to the impact of the waves upon the surface of the moving mass.” 
This again seems to me a very unsound conclusion. The effect 
to the elucidation of which these papers were devoted was un- 
questionably due to the incident radiation, hut whether as a 
primary or as a secondary effect, was still a matter for discussion. 
In my opinion the phraseology used in them implies no more 
than this : it indicates a relation of cause and effect, but, for the 
most part, leaves the question as to how the latter follows from 
the former, entirely untouched. If, however, Dr. Carpenter will 
refer to § 195 of the paper of February 5, as it is printed in the 
Phil. Trans . for 1876, he will see that Mr. Crookes did not then 
attribute the motion to direct impact of the rays upon the surface 
of the moving body, but rather to an elevation of its temperature, 
and a consequently increased radiation of heat from its surface. 
At the same time he will see that this suggestion is put forward in 
a tentative and entirely undogmatic way. 

Dr. Carpenter next undertakes to show that Mr. Crookes laid 
claim to the discovery of a “ new force ” or a “new mode of 
force,” finding his proof of this in a passage included in the 
quotation from his letter that I have given above. Commenting 
on this passage in the Nineteenth Century • (p. 248), he says : 
“To the three attributes of radiation universally recognised by 
physicists, Mr. Crookes proposes (in the passage already cited) to 
add a fourth , the power of producing an electric current in 
a thermopile ; and a fifth, the power of producing mechanical 
motion when acting on light bodies freely suspended in a 
vacuum.” Again, if Dr. Carpenter had consulted the Philo- 
sopkical Transactions for 1876 (p. 361), he might have done Mr. 
Crookes more justice and might have given him credit for the 
discovery of a sixth attribute of radiation — (Mr. Crookes there 
mentions one more effect which the same ray can produce : 
“concentrate it on the hand by a lens, it raises a blister accom- 


panied with pain ”),— and, if he had read a few lines further, he 
might have spared himself the trouble of explaining to Mr. 
Crookes that the elec ric current of a thermopile is not directly 
excited by the incident rad iu ion, for he would have found that 
this action, in common with the pain and the blister and the 
motion of the mercury in a thermometer, is there spoken of as 
being an effect of heat . I think it must be evident to any one 
who will read this passage attentively with its context (either in 
Proc. Roy . Sec. [February 10, 1876], from which apparently Dr. 
Carpenter quotes, or in the Phil, Trans., loc. cit .), that it lias 
nothing at all to do with either one or more new forces, but that 
:hc whole gist of it is to assert that, whatever may be the mode 
n which radiation produces mechanical force, the result is to be 
ittributed to it as a whole and not to a particular constituent 
assumed for the purpose. 

As though with the object of covering a retreat, Dr. Carpenter 
says, near the end of his letter, that “ Pi of. G. Carey Foster will 
doubtless be able to pick out points of detail in my article, as to 
which faults may be found by a severe critic.” I may therefore 
point out that I have so far carefully confined myself to what he 
iiimself singles out as the “main issues” of the question between 
us, and that, in my further remarks, I shall treat the matter from 
a still more general point of view. 

In speaking (in my address at Plymouth) of the “ tendency” 
of Dr. Carpenter’s article, I meant to indicate that I referred in 
what I said about it to what seemed to me to be its general drift 
and tone, rather than to any particular passage or passages. And 
my judgment of the drift of the article was formed not only from 
what 1 found in it, but also from what I did not find there. For 
example, if Dr. Carpenter had thought as highly as I do of Mr. 
Crookes’s work he would almost inevitably have pointed out 
more emphatically than he did the really astonishing number, 
variety, and laboriousness of his experiments ; he would also, I 
.hink, have pointed out that (with the important exception of 
Dr. Schuster) scarcely one of the numerous investigators, who, 
Ln consequence of his researches, have occupied themselves more 
or less with the radiometer, had obtained any significant experi- 
mental result which Mr. Crookes himself had not anticipated ; 
and he would have shown that the discovery of the radiometer, 
while affording a remarkable illustration of the importance ol 
ollowing up unexplained though apparently trivial phenomena, 
llustrates no le^s forcibly the truth that scientific discoveries are 
not chance revelations, coming now to one and now to another, 
but that they are made only by those who have eyes to see a clue 
when it is offered them, and patience and skill to follow where 
it leads. 

Turning to what the article did contain, I think it is not incor- 
rect to say that it tended to produce the impression that Mr. 
Crookes, more or less obstinately, and on insufficient ground*, 
rejected a satisfactory explanation of his results. I will therefore 
try to state, as shortly as I can, what seems to me to be the true 
state of the case in relation to this point. 

Prof. Reynolds (in his paper read before the Royal Society on 
June iS, 1874; undoubtedly showed that a mechanical reaction, 
such as might account for the results obtained by Mr. Crookes, 
might arise when heat is communicated from a solid surface to a 
vapour or gas, but he did not (then at least) show that in Mr. 
Crookes’s vacua there was enough residual gas to produce the 
results he ascribed to it. M*. Crookes, without disputing the 
possibility of the action pointed out by Prof. Reynolds, made 
experiments from which he concluded that it was insufficient to 
explain the movements he had observed. (I must here remark 
that Mr. Crookes did not say, as Dr. Carpenter asserts that he 
did, that the explanation offered by Prof. Reynolds was one 
that “ it is impossible to conceive.” His words were: “It is 
impossible to conceive that in these experiments sufficient 
condensable gas or vapour was present to produce the effects 
Trof. Osborne Reynolds ascribes to it. After the repeated 
heating to redness at the highest attainable exhaustion, it is diffi- 
cult to imagine that sufficient vapour cr gas should condense on 
the movable index to be instantly driven off by a ray of light, or 
even the warmth of the finger, with lecoil enough to drive back- 
wards a heavy piece of metal.” — Phil. Trans., 1875, p. 547 * But 
although Prof. Reynolds is unquestionably entitled to the credit 
of having originated the fundamental idea and worked out many 
of the details of the explanation that seems now to be generally 
adopted, his explanation not only rested on a somewhat slender 
experimental basis, but was theoretically incomplete, and in par- 
ticular it did not show clearly why so high a degree of rare- 
ion should be needed for the proauction of the phenomena in 
^question. An important step towards supplying this deficiency 
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taken by Profs. Tait and Dewar (July, 1875), who showed 
how the increase, resulting from rarefaction, in the mean length 
of the path of the gaseous molecules would favour the action, 
but the explanation in the form which they gave to it required 
that the rarefaction should be carried far enough to make the 
mean length of path of a molecule of gas gic.U as compared 
with the dimensions of the inclosing vcs.e'. It lias, however, 
been pointed out by Prof. Zollner (£%-. Ann., February, 1S77), 
and more recently by Mr. lolver Pi eston (/'/»/. Alai;., August, 
1877) that in ihe m:\joi i:y of tatcs, this condition is far 
from being* fulfilled. On the other hand, the residual-gas 
theory of the action of the radiometer received very im- 
portant experimental support from Dr. Schuster’s beautiful 
demonstration (February, 1876) that the force exerted on the 
discs was correlative with an equal opposite force exerted 
upon the glass envelope. The complete pioof that the action 
was due in some way to the presence of icdduai gas was furnished 
by Mr. Crookes’s own discovery (June, 1S76) that it rapidly 
diminishes when the exhaustion is carried beyond a certain point 
depending on the nature of the gas. The outstanding defect in 
the theory was removed by Mr. Johnstone Stoney, who {Phil, 
Mag., March and April, 1S76) showed that the observed pheno- 
mena might arise at a degree of rarefaction at v.-hich the mean 
length of path of a molecule was still much below the distance 
from the discs to the envelope, it being sufficient that this distance 
should not be too great to allow the warming of the discs to cause 
a sensible increase in the velocity with which the molecules struck 
the glass. Mr. Stoney’s form of the theory answers to all the 
facts of the case, so far as I am acquainted with them, and it has 
been confirmed and illustrated by Mr. Crookes with a numeious 
series of remarkably beautiful and ingenious experiments. 

My object in thus tracing the chief stages in the giowth of the 
accepted theoretical explanation of the radiometer has been to 
point out that the quality of mind which ltd Mr. Crookes to 
reject the various suggested explanations of the phenomena he 
had observed, so long as they were only approximate and did not 
account for all his facts, was merely a further exemplification of 
the quality which led him to the original discovery. If he had 
been content to disregard a seemingly trivial fact he would never 
have made this discovery at all, and if he had disregarded slight 
defects in the explanations that were offered he would have 
missed some of its mo^t important consequences. I thmk that 
this also mi^lit have been suitably included among the “I cssons 
of the Radiometer.” G, CARtY Foster 

University College, London, October 27 


Has Dr. Carppnter allowed himself to become possessed by 
a “dominant idea?” From his letter in Naturk (vol. xvi. 
p. 544), I infer that he might have taken the trouble to reply to 
my article in the July number of the Ninth* nth Ceuhoy , had 
he not thought that my assertions “ were well known in the 
scientific wot Id to be inconsistent with fact.” 

Some remark*, however, made by Prof. G. Carey Foster at 
the 1 >1 itish Association seem to have forced upon Dr. Carpenter 
the conviction that he may have underrated my character for 
veracity, and that the “scientific world," at all events, is not 
unanimous in regarding my “assertions” as falsehoods. Dr. 
Carpenter therefore seeks in your columns to justify the state- 
ments contained in his article on “ The Radiometer and its 
Lessons,” in the Nitnt.cn t/i Century for April last. 

When Dr. Carpenter declares my “ ..ssertions (1) . . . (2) 
V * ( 3 ) ** to l ,e fabr, 1 have a right to demand that Dr. 
Carpenter give my identical words, and not his own interpre- 
tation of my words — an interpretation which is “inconsistent 
with fact.” 

1 o show Dr. Carpenters inaccuracies in small things as well as 
great, I may point out that he does not even quote correctly 
the tu.e of my article in the Nineteenth Century His careless- 
ness m more important matter., is of deeper consequence. In 
order to enforce one of his domii ant Lens “yet more fully 
and emphatically, he tells us th t lie applied liirnself to a 
careful reperusal 1 of my papers 44 wuh the most earnest desire 
to present a true history of ihe whole inquiry.” A most laud- 
able determination ! And where*, will it be believed, did Dr. 
Carpenter, a Fellow of the Royal Society, go for information ? 
Wu 1 ' h *°P htcal Transactions , where my papers are printed 
length ? No • He only referred to the “ Proceedings of 
md Royal Society,” a record, as every one know.-, that contains 
brief, and therefore imperfect abstracts of what ii published in 
full in the Transactions. 


In his “ justification ” Dr. Carpenter quotes a passage from 
a lecture I delivered m 1S74, on The Repulsion Accompan\iug 
Radiation, commencing, “my own impression is,” &c. Had 
Dr. Carpenter quoted the next paragraph, which is necessary 
to a correct interpretation o' the sentence he did quote, your 
readers would have been enabled to judge how Hr 1 advanced 
theories of my own. My wolds weie these : “ 1 do not wish to 
insist upon any theory of my own. . . . The o. e 1 advance is 
to my mind, the most reasonable, and, r.s slK R is useful as a 
working hypothesis, if the mind n list have a theory to rest upon. 
Any theory will account for .vwr tacb, bur vn\y the true 
explanation will satisfy ail the conditions ot the problem, and 
this cannot be said of timer of the theories 1 have alieady dis- 
cussed.” My next paragraph concludes with tlu* following quo- 
tation from Sir Humphry Davy When 1 consider the 
variety of theories which may he formed on the slender founda- 
tion ol one or tvv.' facts, 1 am convinced that it is the business of 
the true philosopher u . void them altogether. It is nunc 
laborious to accumulate facts than to reason concerning them ; 
but one good experiment is 1 f more value than the ingenuity ot 
a brain like Newton’s.” 

With regard to my having “ theorised on the subject,” I have 
never denied having done so, although 1 have 011 five or six 
occasions specially stated that “ I wished to keep free from 
theories,” and “unfettered by the hasty adoption ” of theories. 
Hut I do deny that I ever stated that my results were definitely 
explained by the direct mechanical action of light. Your readers 
will understand that an experimental research is necessarily and 
slowly progressive, and that the early provisional hypotheses 
have to be modified, and perhaps altogether abandoned, in 
deference to later observations. Until my expei intents coniumcd 
the explanation given by Mr. Johnstone Stomy, 1 adopted no 
definite theory, and 1 contend that a trained physicist would r ail 
to gather from my published papers that I desired my fast 
impressions to be regarded as final 

Dr. Carpenter again attributes to me the terms “a new force," 
or a “new mode of force," as applied to the repubion accom- 
panying radiation. Unless Dr. Carpenter ean point these wmds 
out in my published papers, he has no right to place them l.ctween 
inverted commas. 

But the chief burden of Dr. Cirpentei’s song is that “Mr 
Crookes has another side to his mind, which niak»s Mr. Ciookes 
the spiritualist almost a different peison bom Mr. Crock's tke 
physicist.” I fail to see how the in vestige l.on of ctrlam pheno- 
mena called spiritual can make a man a spiritualist, evm if he 
comes to the conclusion that some of the plienom 11a are no* due 
to fraud. My position in this matter was cl< arly j luted seine 
years ago, and I ask your permission to quote the following 
passages from an article 1 published in 1S71 : —** I have d< sued 
to examine the phenomena from a point of view as sti icily 
physical as their nature will permit. ... I wish to b.* omsidend 
in the position of an electrician a 1 Valentia examining, by means 
of appropriate testing instruments, ccilain electrical currents at d 
pulsations passing through the Atlantic cable ; imlepcud' irly of 
their causation, and ignoring whether these phenomena are pro- 
duced by imperfections in the testing instruments them elves, 
whether by earth currents or by fudts in the insulation, or 
whether they are produced by an intelligent operator at the other 
end of the line.” 

From this stand-point I have never deviated. Can Dr. 
Carpenter say that his position and untie, in respc:t to the 
investigation of the phenomena ascribed to spiritualism, arc so 
very different? He asserts that he has shown beyond cjou bt that 
it is all imposture. But I would ask if this was proved to his 
satisfaction twenty years ago, why does he still wa>to va.ua* >1 : 
time in interviews and sittings with so called mediums ? If I am 
to be censured for having devoted time to this subject, such 
censure must be doubly applicable to a man who commenced the 
investigation when I was a child, and who cannot let the subject 
drop whenever a new “medium” comes in his way. Doer, he 
regard the subj-ct as his 0*11 spend preserve, and may his 
demonstrations against other explorers in this domain of mystery 
be looked upon as the conduct of a gamekeeper towards a 
suspected poacher ? „ ,, 

To impress on the world that he has no animus, Dr. Car- 
penter says he “cordially” and “ personally congratulated me. 
His words bring vividly to my mind the conversation, of which, 
by the by, he has omitted an important part. It was at the 
annual dinner of the Fellows of the Royal Society on November 
30, 1875, when the royal medal was awarded to me. Dr. Car- 
penter accosted me wi r h great apparent cord'ality, and said, 
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“Lat jis bury the hatchet ! Why should scientific men quarrel?” 

I signified my full acceptance of the offered peace, and great was 
my surprise soon after to find that, unmindful of the under- 
stood compact, he had exhumed his hatchet and was dealing 
me unexpected and wanton strokes, tempered by a certain 
amount of half praise which reminds me of the sort of caressing 
remonstrance of Majendie in the pre-ansesthetic days, to the dog 
which he had on his operating table— “ Ta 'sez vous , pauvre 
bite l n 

In all seriousness, however, I must again ask, what is the 
meaning of the “personal antagonism,” and the persistent 
attacks which Dr. Carpenter, for the last six years, has directed 
against me ? In his recently published book, in the Nineteenth 
Century , and in his last letter to you, the key-note struck in the 
Quarterly Riiinn six years ago is sustained. We have the 
same personalities, the same somewhat stale remark about my 
double nature, and the same exuberance of that most dangerous 
and misleading chss of averments, half truths. Dr. Carpenter, 
indeed, condescends to admit that I have pursued “with rare 
ability and acuteness a delicate physical investigation in which 
nothing is taken for granted without proof satisfactory to others 
as well as to himself,” and that I have “carried out a beautiful 
inquiry in a manner and spirit worthy of all admiration ; ” but, 
after granting so much, he dissembles his love and proceeds to 
“kick me down stairs.” I am damned with faint praise, 
and put to rights in such a school-masterly style, that I 
could almost fancy Dr. Carpenter carries a birch rod concealed 
in his coat-sleeve. He admits that in an humble and sub- 
ordinate sphere I have done useful work, only I must not 
give myself airs on that account. Dr. Carpenter reminds me of 
Dr. Johnson defending Sir John Hawkins, when he was accused 
of meanness. “ I really believe him,” said Johnson, “ to be an 
honest man at the bottom ; but to be sure he is penurious, and 
lie is mem, and it must tie owned he has a degree of brutality, 
and a tendency to savageness, that cannot easily be defended.” 
In the same magnanimous spirit Dr. Carpenter allows that 1 
have contributed a trifle to science, but he does not forget to 
add that 1 am the victim of cctcbral duplicity, and T am again 
held up to illustrate the sad result of neglecting to train and 
discipline “the whole mind during the period of its develop- 
ment,” &c. 

1 have, it appears, two allotropic personalities, which I may 
designate, in chemical language, Ortho-Crookes and Pscudo- 
Crookes. The Ortho-Crookes, according to Dr. Carpenter, lias 
acquired “deserved distinction ns a chemist.” He carries out a 
“beautiful inquiry in a manner and spirit worthy of all admira- 
tion.” He has shown “ability, skill, perseverance, and freedom 
from prepossession.” He pursues “with rare ability and astute- 
ness a delicate physical investigation.” He evinces the “spirit 
of the true philosopher,” and he has “ deservedly ” received 
“ from the Royal Society the award of one of its chief dis- 
tinctions.” 

But Pseudo- Crookes, whose career Dr. Carpenter has evidently 
watched almost from his cradle— as he professes to know the 
details of his early education — unfoitunately took a “thoroughly 
unscientific course,” and developed into a “ specialist of 
specialists.” lie had “very limited opportunities ” and “ never 
had the privilege of associating” with scientific meti, al- 
though lie displayed “ mains animus ” “towards those with 
whom lie claims to be in fraternity.” He is “totally desti- 
tute of any knowledge of chemical philosophy, and utterly 
untrustworthy as to any inquiry ” not technical. His “asser- 
tions ” are “well known in the scientific world to be inconsistent 
with fact.” lie enters on inquiries “with an avowed fore- 
gone conclusion of his own.” He has “lent himself to the 
support of wicked frauds.” He has “prepossessions upon 
which clever cheats play.” His “scientific tests” are not 
“worthy of trust.” He is a believer in “day dreams,” and 
the supporter of a “seething mass of folly and imposture;” 
whilst, to crown all, he actually thinks that the radiometer is 
driven “by the direct impetus of light.” In short, this Pseudo- 
Crookes is a compound of folly and knavery such as has rarely, if 
ever, previously been encountered. 

William Crookes (The Ortho-Crookes ?) 

London, October 29 

Mr. Wallace and Reichenbach’s Odyle 

I AM amazed that Dr. Carpenter should think it necessary to 
make public, with such haste, Prof. Hoffmann’s statement that 
Baron Reichcnbach’s facts and theories are not accepted by the 


body of scientific men in Germany. Of course they are-Jiot. 
But how this affects their intrinsic accuracy I fail to see. Less 
than twenty years ago the scientific men of all Europe utterly 
disbelieved in the co- existence of man with extinct animals ; yet 
the facts adduced by Freere, Boue, McEnery, Godwin Austen, 
Vivian, and Boucher de Perthes, are now admitted to have been 
trustworthy and deserving of the most careful examination. The 
whole history of scientific discovery from Galvani and Harvey 
to Jenner and Franklin, teaches us, that every great advance in 
science has been rejected by the scientific men of the period, with 
an amount of scepticism and bitterness directly proporioned to 
the novelty and importance of the new’ ideas suggested and the 
extent to which they run counter to received and cherished 
theories. Rejection is one thing, disproof is another ; and I 
have in vain searched for anything like disproof, or even rational 
explanation, of Reichenbach’s facts : his theory, or “ Odyle- 
doctrinc,” I have never “attempted to rehabilitate,” as Dr. 
Carpenter, with his usual misconception, says I have done. In 
my review of Dr. Carpenter’s lectures ( Quarterly fournal of 
Science , July, 1877, p. 396), I adduce five tests employed by 
Reichenbach, and also the independent and simultaneous con- 
firmation of Dr. Charpignon in France; and the only reply I 
get is : “ All men of science disbelieve them.” With the facts 
of history above alluded to in my mind, and believing that 
human nature is very much the same in the nineteenth century 
as it was in the eighteenth, I can only say, “ so much the worse 
for the men of science.” 

Dr. Carpenter’s reference to the believers in a flat earth, as a 
parallel case, is unfortunate, because the two cases are really of 
a totally different nature. Those who maintain 1 he earth to be 
flat do not deny the main fac^s which we rely on as proving it to 
be round, but they attempt to give other explanations of them. 
The dispute is on a question of reason and inference ; and every 
intelligent and fairly educated man is able to decide it for him- 
self. But in Reichenbach’s case it is the facts ^that are rejected 
without disproof or adequate explanation. The two cases are 
therefore quite distinct, and I)r. Carpenter’s attempted parallel, 
as well as his setting up of scientific disbelief as a conclusive 
reply to evidence, is in conformity with his whole treatment of 
this subject. 

I trust that such of the readers of Nature as may feel any 
interest in the questions at issue between Dr. Carpenter and 
myself will read my article above referred to, and not allow 
themselves to be influenced by Dr. C.’s repeated appeals to 
authority and to prejudice. Al I'REl > R. WALLACE 


I HAVE to reque t your insertion of a pr-t-ca^d 1 have this 
morning received, for two reasons ; first , because, as it is ano- 
nymous, and as the writer of it is obviously a reader of Nature, 
no other way is open to me for replying to it except that which your 
columns may afiord ; and secondly, became it is a very curious 
example of the misconceptions into which men are apt to fall 
who allow themselves to become “possessed” by “dominant 
ideas.” 

“ If Mr. A. R. Wallace Ins to choose between being either 
‘ a fool or a knave,’ there is at all events no choice left for the 
man who deliberately and maliciously makes incorrect assertions 
and suppresses the truth to further his own views. I clare say 
you know what most people would call such a man. Yours, 

“ One who was at Plymouth 


Now, in the first case, it must be perfectly obvious to any one 
ho is capable of reasoning logically, that nothing which I said of 
[r. Wallace in your last number can be twisted into the implication 
iat he is either “ a fool or a knave.” John Hampden is continu- 
lv saving this of Mr. Wallace anil of everybody who upholds the 
.tundity of the earth. And I mildly sugge-ted whether, m 
attine himself in opposition to the whole aggregate of scientific 
^imon on the value of Reichenbach’s Odylism— not because he 
id himself repeated them, bur because he believes in Reichen- 

1C ] 1 ]\i r< Wallace is not assuming an attitude in some degree 

milar, that is, setting himself up as the one wise and honest 
lan who duly appreciates Reichenbach, and therefore implying 
iat everybody else is either stupidly or wilfully blind to 
le evidence be presented. If anyone thinks it worth while 
1 read Mr. Wallace’s review of my lectures on ‘ Mes- 
wg/mn, Spiritualism,” &c., in the last number of the Quarterly 
fflnal of Science, he will be able to judge whether I have or 
jive not wronged Mr. Wallace in this matter. f 

The writer’s appreciation of my own character, which has tre- 
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ouentlv been expressed to me before in the same manner and in 
?he like terse and elegant language, is now enforced by what he 
J W1C U- p ro f Carev Foster’s judicial opinion, delivered at 
Kvm^th meeting and I find myself, therefore, fully justi- 
fiedIX opinTon thaVby his introduction of the word “ in.en- 
tionaUv ” Prof Carey Foster made his judgment legitimately 
£S na . y «Mninff which, as he has stated, he would consider 
^su ting to nf; Character. And X cannot but believe that 
Prof G Carey Foster will regret having thus given a new 
£ ™ to a man who obviously wishes to insult me on account of 
antagonism to spiritualism. As the writer of the post card 
continues to use Prof. G. C. Foster’s authority, after that gentle- 
man’s explicit disavowal of the offensive meaning here attached 
to it, and as I may, of course, expect that he will continue 
avail himself of that authority, 1 should like him to kn 
through your columns that it is scarcely worth whi'e for him to 
trouble himself to repeat these attacks, since they have long 
since ceased to do anything else than amuse me, and will only 
furnish me with materials for amusing other people. 

It seems much to be regretted that neither spiritualism nor 
attendance at the meetings of the British Association, nor even 
the readme of Nature seems able to teach this person to behave 
like a gentleman. William B. Carpenter 

October 29 


Potential Energy 

Your correspondent “ X.” has described some of his troubles 
respecting potential energy. Many a learner could desciibe 
similar troubles respecting force and energy in general. They 
who earnestly contend lor definiteness and accuracy do not 
always teach with definiteness and accuracy. For example : in 
his “Treatise on Ileat," p. 137, l)r. Tyndall tells me that by 
raising a weight from the floor I have conferied upon the weight 
potential energy. Presently he tells me that this ent-gy is 
derived (not from me, but) from the pull of gravity. lie next 
tells me that we might call the energy with which the weight 
descends, moving force, i.e. he teaches me to confuse force and 
energy ; and after all this he bids me remember that “ exactness 
is here essential. We must not now tolerate vagueness in our 
conceptions.” 

Take another example. In his lecture on “ Force ” (Nature, 
vol. xiv. p. 462), Prof. Tait teaches that force is a mere name, 
and that it has no objective existence ; he also teaches that the 
product of this non-existence by its displacement has an objective 
existence. Few learners would say that is a very lucid state- 
ment. Again, in the same lecture he says “there is no such 
thing as centrifugal force, and accelerating force is not a physical 
idea at all ; ” but in his “ Nat. Phil.” he speaks of both these 
forces, and describes their effects (Nos. 185, 187, 598, 248). 

When teachers deservedly eminent make statements like the 
foregoing, so likely to mystify and confuse a novice, it is no 
wonder that there is a good deal of smattering in popular 
science. 

Prof. Tait says “ the so-called accelerating force is really no 
force at all, but another name for the kinematical quantity accele- 
ration.” I venture to entirely disagree with this statement, and 

for the following reason : — is a number , and may be that 

d t 

number of units of force -, or that number of units of acceleration , 
When it is called accelerating force it is the representative o: 

m when m — I, and m does not appear in the expression 
and it means units of force \ When it. is called acceleration 

it means units of acceleration . Accelerating force is just a 

real as moving force, for it is, in fact, the mth part of th 
moving force. In like manner v may mean either v units o 
velocity, or v units of momentum ; in the latter case it is the 
representative of mv , when m = 1, and means the momentum 
of a unit of mass which has v unite of velocity. In like manner 
ni may mean either m units of mass, or m units of momentum, 01 
m units of kinetic energy ; in the two latter cases it is th< 
representative of mv or of mv* when v = 1, and means th< 
momentum, or the vis viva of m units of mass moving with un : 
of velocity. 

A few simple definitions would remove the difficulties re 

peeling force. Thus : If a mass of in units of mass is at any 


instant receiving an acceleration of a units of acceleration in 
my given direction, the force which is acting on it at the given 
nstant in the given direction is ma units of force. The force 
.ctingon the mass in the ////-*• -//,>// ,7, „ u >tton is called the 

loving force. The force in the noimal to the direction of its 
lotion and towards the centre ot curvature is edit'd the 
:ent ri petal force. An equal and opposite force is called the 
lentritugal force. The ///th part of the moving force is called 
he accelerating force, which is the moving torce acting on a 
unit of mass. 

In the case of a planet’s orbit it is too common to uive the 
name centrifugal force to two forces which generally d ffer both 
n magnitude and in directum, one of them being in the direction 
f the normal, the other in the direction of the r.ultu$-vector. 
This is the last instance which I shall give of sms against 
definiteness and accuracy. E. G. 

Bard sea 


Hartlaub’s “Birds of Madagascar” 

The excellent review, exhibiting traces of a mister’s hand, of 
the above-named useful work, which appeared in Nature 
'vol. xvi. p. 49S) prompts me to offer some remarks on the orni- 
thology of Madagascar and its neighbouring islands, and to take 
exception on two points therein laid down. 

The first of these is propounded by your reviewer and seems 
io me absolutely contrary to fact, lie says “ Compared witu 
Madagascar itself the appendent island groups are p >or in 
species, although in every case there aie many uitci cs’ mg Drms 
among their winged inhabitants. The Comoro Islands muster 
only some forty-lour species of birds, Mauritius about sixty, of 
which fifteen or sixteen have been iutro luced by mans agency, 
and Bourbon about the same number, while K nlrigu -/. appears 
to have only about twenty-five species n >w existing 111 it, of 
which four or five aie certainly recent introductions.” 

Now twenty years ago my friend, Mr. Sclater, in that remarkable 
paper of his on the geographical distribution of birds [fount, Linn, 
S>c. Zoology, ii. p. 130), which so happily laid the tiu? foundation 
lor our present researches into the subject, showed tint the 
proper mode of comparing the wealth or poverty of one fauna 
with another was to state the proportion which the number of 
species composing it beats to the area over which they range. 
The same view was adopted very shoitly alter by Mr. Wall ice, 
who look occasion {/bis, 1859, p 449) to question certain of 
Mr. Sclater’ a results, and its correctness setms to have been since 
generally admitted. Vet, applying this test to Ma laga-cir and 
its neighbouring islands, we find a state of thing-; to exist very 
different from that which your reviewer has alleged. Tlie area 
of Madagascar is said 1 to be 10,751 German square miles, that 
of the Comoros collectively 38 57, of Mauritius 34 76, ol Bourbon 
42*05, and of Rodriguez 5. It will be sufficient Jur my purpose 
to compare the first and last of these. Your reviewer is willing 
to allow twenty indigenous species to Rodriguez ; then— 

Area of Area of Sper u«« in Sprcies in 

Rodrigue*. Madagascar. Rodrigue*. Madagascar. 

5 : 10,751 : : 20 : a- 

= 43,004. 


But instead of an avifauna of 43» O0 4 species, or about four 
times the number known to exist throughout the whole world, 
Dr. Hartlaub gives it 218, and your reviewer generously adds 
two more, making 220 ! Suppose (an extravagant supposition) 
that future explorations enable us to double the last number, it 
is Madagascar that will still be out of all proportion H poor in 
species” compared with “the appendent island groups, and 
not these with Madagascar. . , t .. . . 

The next point to which I must demur is that the indi- 
viduality of the fauna of Madagascar is so unique that even that 
of New Zealand can hardly be compared with it. I will leave 
to fitter hands than mine to show that this is not the case gene- 
rally, and shall only remark here that it is not so with birds. Of 
the sub-class Ratitce there have been until lately five strongly^ 
marked groups, each of which is equivalent to an order 
amon? the Carinata . Now two of these groups were peculiar U 
New Zealand, and one (AptaygU*) is so now, wlule the other 
(containing the families Dinormthuia and /’a'aflerygui*) is bat 
recently extinct Willingly granting that /Efyorms, when we 

* Behm und Wagner, “Areal uni BevOikerung dtr Erde” (Petermama* 
Geogr. Mittiuilungtn , Ergiia.'un^hhc t, iNo .ember 20, 1876). 
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know more about it, may prove to form a sixth group, the 
balance of “individuality,” if I understand the meaning of the 
word, will still be on the side of New Zealand. Turning to 
tbe Carinate birds, Haipagornis stands alone, while Cneminis 
will certainly count for as much as the Didida . The extraordi- 
nary Mascarene Rails ( Miserythrus and Aphanapteryx) are well 
represented by Ocydromus , which so much resembles them, and 
Strigops is undoubtedly a more abnormal form than, so far as 
we can judge, either Lophopsittacus or Necropsittacus ; just as 
Nestor is more aberrant than Coracopsis , and Heterolocha than 
either Fregilupus or Necropsar . But there is no need to con- 
tinue the list, and in conclusion I will only declare that 1 think 
far too highly of the fauna of Madagascar and of the Mascarene 
Islands to wish that its extraordinary peculiarities should be 
undervalued, though 1 do not want them to be unduly magnified 
at the expense of those of the fauna of New Zealand. 

Ai/fred Newton 

Magdalene College, Cambridge, October 27 


Eucalyptus 

Having read with great interest the article in your journal 
(vol. xvi. p. 443) on the Eucalyptus I take the liberty of sending 
you a pamphlet on the same subject, in which 1 have endeavoured 
to unite all the arguments likely to persuade and convince the 
Italians of the immense utility of the above-named tree, the 
cultivation of which would be of the greatest importance for the 
Agro Romano. 

As is well remarked in the article in Nature, the Eucalyptus 
is extensively cultivated in France, Spain, and Portugal. But in 
Italy, where it prospers almost all over the country and might be 
cultivated with facility, in spite of the most earnest efforts on my 

J iart during my residence here for the last ten years, in spite of 
ts being recommended in Parliament by one of the most influential 
members, it has not been adopted. 

In my gardens on the Lake Maggiore,'I cultivate forty different 
varieties of the Eucalyptus. Of these the amygdalina and the 
globulus have attained, in eight years, the height of 17 metres. 
It is to be remembered that the temperature has sometimes been 
as low as 7 0 C. below zero without injury to these plants. 

If you consider it probable that these few words could be ©f 
interest to your readers 1 willing authorise you to publish them 
in your estimable journal. Prince Pierre Tkouijitzkoy 
Villa Troubitzkoy, near Intra, Lago Maggiore, October 15 


These trees are now attracting so much attention that even 
the small amount of experience I may be able to offer may not 
be unacceptable to your readers. Considerable stress is laid 
upon their influence in dissipating malaria ; but 1 have not found 
this to be the case in Queensland, one of the head -quarters of the 
tree. I have personally suffered from malaria in the very heart 
of a forest extending for many miles in every direction, and com- 
posed mainly of all the varieties ol Eucalyptus , and not by any 
means remarkable for the extent of swampy ground, and have 
known many instances of febrile attacks among shepherds and 
stockmen in the locality. Moreover I was told on inquiry that 
these attacks were not confined to any particular year, but that 
every year some cases might be expected. 1 was greatly surprised 
at reading in your “ Notes ” (Nature, vol, xvi. p. 557) that the 
mosquitoes had disappeared with the introduction of the “ gum” 
trees into Algeria. This would not be the experience of any one 
who has lived in Australia, I believe. I have found these pests 
so intolerable on high land, where almost the only tree 
to be found was one variety or other of Eucalyptus , and 
sometimes all, that sleep was impossible while camping out 
at night, and life a burden in the day by reason of these pests. 
The gums emit a most decided odour, especially in strong sun- 
light. When riding across the great Queensland plains and 
approaching wooded spurs I have \Scottici) “ felt ” the charac- 
teristic smell of the gums at a considerable distance. These 
plains — ten miles in breadth — are not crossed in a short time, 
and the resinous odour of the gums, omnipresent in the forest 
and scarcely noticed there, strikes one forcibly when approach- 
ing the trees after the olfactory organs have been for some time 
deprived of it Whether this odour has any effect or whether it 
is the preservative against malaria, I do not know. The growth 
of these trees in South America is very rapid. When in the 
Banda Oriental some years ago I examined a plantation of 
red and blue gums, then eight yean old. The trees were at 
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least forty feet high, and many of them measured thirty-six 
inches in circumference at three feet from the ground. They 
had a profusion of foliage such as I have never seen on the same 
trees m Australia. This was right out on “ pampa ” land in 
deep alluvial soil. These trees had fought their way up,’ in 
spite of the black ante so destructive to foliage— the owner told 
me that they bad at first stripped the young trees — and the tre- 
mendous gales which sweep over this open country. Those to 
the westward and south-westward of the plantation were far 
inferior in size to those on the east and north. This was the 
only grove of Eucalypti in the Banda, and it demonstrates the 
possibility of covering the naked pampas to any extent with 
forest. English settlers in the River Plate countries should note 
this fact, and I am sure the enlightened owner of the Estancia 
“ Sherenden ” would supply any of his countrymen with seed. 

Arthur Nicols 


Meteor of October 19, 6.15 p.m. 

The large meteor described by two correspondents (Nature, 
vol. xvi. p. 551) was observed also by several persons in this 
district, but most of the accounts are so meagre and doubtful as 
to possess little scientific value. The meteor appears, however, 
to have been well seen by Mr. W. Watkins Old, of The Parade, 
Monmouth, and his notes are so interesting that I beg to tran- 
scribe them. He says : — 

“ The meteor fell at 6. 15 exactly. It appeared to me to 
descend perpendicularly some degrees from and to the west of 
Arcturus (which was shining brightly), and it disappeared behind 
a bank of dark cloud above the horizon at a point in a line pro- 
jected beyond Arcturus, half the distance between that star and 
ihe last of those in the tail of Ursa Major, as roughly shown in 
the diagram below 


Ursa Major. 

| . Arcturus. 

V 

Thus it remained stationary, like a dazzling white wand, while I 
counted twenty, during which time I could perceive the vapour, 
of which the trail was composed, as it were in ebullition. It 
then gradually curved towards the north as depicted in the 
following sketch ; and drifted slowly away during eight minutes, 


.s 



c Arcturu* 


C Arcturus 



until it lay almost horizontal though still brightly illuminated, 
while the clouds gradually rose and covered it from my view. 
Altogether I observed it over eight minutes by my watch. There 
was much twilight in the west and the moon was shining brightly 
from which one may judge the extreme brilliancy of the meteor. 
I should add that when it appeared there was simultaneously a 
sensible rent or flip, like one sometimes hears with a sharp flash 
of lightning, and which may possibly be due to the appulse of 
light, as it could scarcely be the sound of explosion if there was 
any. It was too simultaneous to be the report of the descent of 
the meteor through the air, but it was sufficiently loud .to be 
pronounced and caused some people standing near me, with 
their backs to the west, to inquire what it was, though they 
evidently saw nothing of the meteor nor even turned towards its 
direction. I listened but heard no further sound.” 

Ashleydown, Bristol, October 26 W. F. Denning 


Curious Phenomenon during the Late Gale 

Your correspondent, “G. A. M.” (vol. xvi. p. 55 0 » be 
interested to know that the “ ball of fire ” he saw descend on 
the evening of the 14th inst. was seen here by me, and by those 
who accompanied me, at precisely tha same time (6.50 p.m.) 
that he mentions. We were walking in a south-easterly direc- 
tion, and it seemed to (all from about half-way between that 
joint of the compass and the moon, which was due south of us, 
CM shining brightly. The ball itself appeared to us luminous 
white, while the “ wake ” left in its passage through the air, was 
bluish green. It was visible, I should say, for twenty seconds. 
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Occurring, ft* it did, at a time when thousands were wending 
their way to church, it must have been very generally observed. 
Harrow. October 26 A. J* 


Singing Mice 

When at school a friend and I used to keep tame mice, and 

amongst our large stock was one of the so-called singing mice. 
The mouse in question was not one we bred ourselves, but was 
bought from a London dealer, so we had no opportunities of 
knowing whether it had ever been kept near a singing bird or 
not * but it was not at all averse to performing in broad day- 
light, and would chirp whilst a knot of boys were standing round 
it as freely as when the cupboard was closed. 

As M. Brierre describes it (vol. xvi. p. 558), the mouse used 
to sit with its snout more or less elevated, but not at all to an 
uncomfortable height, and its throat used to throb like that of 
a bird whilst singing, the fur of the one being ruffled like the 
feathers of the other ; and the song was something l>etween that 
of a wren and that of a shrew mouse, and rather pleasing than 

otherwise. . 

At first we were Inclined to attribute the noise to disease of the 
lungs or throat, but were unable to hold that opinion long, as 
there never seemed to be any pain or gasping connected with it, 
but the noise was always produced at periods of greatest rest, 
and chiefly when the mouse came out of its sleeping place to 
wash its face and paws, at which times it generally chirped at 
intervik It never had the power of imparting the art to others, 
nor did any of its numerous progeny inherit its powers. Neither 
was it all short lived, but ratlier the contrary, and its death 
was caused l)/ an accident. We were unable to consider the 
power of emitting the sounds at all the result of weakness or 
disease. Henry li. Slater 

Sound-Producing Arthropods 

1 have read with much interest the brief abstract given in 
Nature (vol. xvi. p. 567) of Mr. Wood Mason’s announce- 
ment to the Entomological Society of the discovery of stridulating 
organs in association with scorpions ; reference being made at 
the same time to his recognition of similar sound-producing 
structures among other Arthropoda, including certain Crustacea. 
In this latter case no mention is made of the particular types with 
which these sound-organs have been observed, and I therefore 
hazard the relation of an instance that has recently fallen under 
my own observation with the chance of its proving a newly- 
recorded example. 

The crustacean in question, which I have ascertained to possess 
sound-producing properties to an eminent degree, is a species of 
Spheroma , belonging to the Isopodous order of the class. I have 
not as yet ascertained the exact method in which sound is pro- 
duced nor whether the animal has organs specially adapted for 
the purpose ; on numerous occasions, however, my attention has 
been attracted to the glass jar of which, with the exception of 
microscopic Copepods and Protozoa, a single specimen of the 
species is the sole animal occupant, by a little sharp tapping 
sound produced three or four times consecutively with intervals 
of about one second’s duration, and which I can almost exactly 
imitate by gently striking the side of the jar with the pointed end 
of a pipette. On being approached the little creature always 
endeavour* to elude notice by passing to the opposite side of the 
stalk of seaweed, upon which it usually reposes in the same way 
that a squirrel dodges round the branch of a tree, and on no 
occasion so far have I been able to catch the little fellow 
flagrante delicto , or in the act of producing the sound which it 
>»ost undoubtedly emits. The character and intensity of the 
sound produced associated with the small size of the animal, 
scarcely one quarter of an inch in length, induces me to believe 
that it is caused by the sudden flexion and extension of the 
creature s body. A more prolonged observation will no doubt 
clear up this point, but Mr. "Wood Mason may possibly be in a 
position to throw further light upon the subject by means of the 
evidence he has collected in reference to other crustacean types. 

Among the higher Decapodous crustacean order one species, 
Alphcus ruber > frequently collected by me in Guernsey, produces 
a snapping noise beneath the water by the sudden extension of 

te P?'* na ' j°' Dt i * 8 forger daw that can be heard at a con- 
siderable distance, and that at once betrays its lurking place to a 
practised ear. The large sea crayfish ( Palinurus quadricorni* ) 
again, often emits when handled what may be fitly described as 
a shrill squeaking sound by the rubbing together 0/ the spinous { 


| abdom nilwymctiti li would seem indeed that a closer study 
of the life habits of the aquatic Auhropoda is likely to reveal 
among its i membsrs as infinite a variety of sound-producers as has 
hitherto been determined to exist among their more familiar 
terrestnal congeneni. V. Savillb Kent 

. St. Heliers, Jersey, October 27 


Insects and Flowers 

In reference to the question whether insects are most attracted 
to flowers by scent or colour, may 1 mention that while staying 
at the hotel at Cettinge lately I was amused by the behaviour of 
some humming-bird sphinx moths. My room was roughly 
stencilled with a “spotty” pattern of purplish brown on the dull 
white plaster. Every morning these moths, with their probosces 
extended, used to attack the dabs of colour, hovering before the:v, 
just as though they were real flowers, but starting back with 
apparent amazement on finding that they were not. This seems 
the more remarkable because the wonderfully abundant aro- 
matic herbs of that region, which must have supplied their usual 
food, have all, so far as I know, very inconspicuous flowers 
Notting Hill, October 27 A. J. II. 


FRANCIS VON ROSTHORN 

F RANCIS VON ROSTHORN, who died June 1 7, 
1877, was the son of Matthew Rosthorn, of 
Lancashire, who went to Vienna in 1765, at the invita- 
tion of the Empress Maria Theresa, to establish the 
manufacture of metal buttons. He constructed the first 
rolling-mills in Austria ; one at Vienna, another (in 179?) 
at Fahrafeld, in Lower Austrii. Matthew von Rosthorn 
was ennobled by the Emperor Joseph II. in 1790, and died 
at Vienna January 3, 1805, leaving five sons. The 
youngest of these, bom April 18, 1796, at Vienna, is 
the subject of this notice. These five brothers joined in 
creating extensive metallurgic establishments ; the first 
(1817} at Oed ; and another (1823) in Carinthia, for 
smelting zinc (then high in price) out of the Raibl and 
Bleyberg ores, by means of brown coal. Having pur- 
chased (1826) the state demesne of Wolfsbcrg, in 
Carinthia, with extensive metallurgical works, they con- 
structed there a large rolling-mill, together with a puddling 
furnace. Francis von Rosthorn, having prepared him- 
self for his practical career by attending the Mining 
Academy of Schemnitz, in Hungary (1814 to 1818), soon 
became acquainted with several eminent geologists, and 
obtained the patronage of the late Archduke John. He 
made several scientific tours in Carinthia, Camiolia, 
Styria, Salzburg, and the Hungarian border; in 1827 
with Prof. Keferstein, in 1828 with Archduke John, in 
1829 with Escher and Schroiter, and in 1832 with I)r. 
Boud. His annual visits to Archduke John at Gastein 
(1829 to 1836) were always connected with Alpine explo- 
ration. His later travels (1842 to 1847) were chiefly 
southward. In 1832 he communicated the results thus 
obtained to the Meeting of German Naturalists at Vienna ; 
and in 1836 to the meeting at Freiburg. In 1848 be was 
elected into the Legislative Assembly (“Landtag”) of 
Carinthia ; and from 1852 to 1870 held the office of 
President of the Commercial and Industrial Board of 
that province. Francis von Rosthorn’s constitution was 
exceptionally robust, so that up to his seventy-sixth year 
he was able to undertake arduous Alpine ascents. 
His conversation with persons of any social station was 
unaffectedly amiable ; but he could be sarcastic when he 
met with affectation or baseless pretensions. 


SPECTRUM OF AURORA AUSTRALIS 
A SI believe no account of spectroscopic observations 
ti of the Aurora Australis have as yet been published, 

[ venture to send this description of two aurorae observed 
luring the stay of H.M.S. Challenger in high southern 

* Obfcuaiy Notice by Prof. E. Sue** (“Report of the Imperial Geological 
Detinue, Vienna," August $x, 1877). 
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latitudes. The opportunities of observing were not 
frequent, either from the rarity of the phenomena (which 
is very possible) or because the dense mass of cloud which 
is the prevailing feature of those regions prevented their 
being seen except when exceptionally bright. 

Altogether four appearances were noted. The first was 

1.30 on the morning of February 9, 1874, in lat. 57° S. 
and long. 75 0 E., bar. 29*0 in., ther. 35 0 . There were 
brilliant streaks to the westward ; no spectroscopic obser- j 
vations were taken. The second was on February 21 at 

9.30 P.M., lat. 64° S., long. 89° E., bar. 28 8, ther. 31 0 ; one 
bright white curved streamer extended from Jupiter, 
which appeared to be near the focus, through Orion and , 
about as far beyond. Under this was what appeared to j 
be a black cloud, but the stars were visible through it. 
Real cumulus clouds hid great part of the remainder, but 
there were two vertical flashing rays that moved slowly to 
the right (west), generally the aurora was still and bright. 

On examining the streamer with the spectroscope I 
found the usual three prominent lines, namely, one 
yellow-green, one green, the third blue or purple. I 
looked for the red line but could not find it. 

The third aurora was seen on March 3, lat. 53 0 30' 
S., long. 109" E., bar. 29*1, ther. 36°, after some days 
wet and stormy weather. Soon after 8 P.M. the sky 
began to clear and the moon shone out. Noticing the 
light to the southward to be particularly bright I applied 
the spectroscope and found the distinguishing auroral 
line. About midnight I was called as there were very 
brilliant auroral clouds. The sky was almost clear, but 
south were two or three brilliant light clouds, colour very 
white ytllow, shape cumulus stratus ; from about west to 
near south extended a long feathery light of the same 
colour, parallel with the hoii/on, and between south and 
west there appeared occasionally brilliant small clouds, 
the upper edges seemed hairy, and gave one the idea of 
a bright light behind a cloud. The forms changed, but I 
did not notice any particular order, perhaps because my 
attention was particularly directed to examining the light 
with the spectroscope, and the great cold, fur my fingers 
seemed almost frozen, and the motion of the ship made 
my task rather difficult. I could trace four lines, three 
blight, and one rather faint, and by reference to the moon, 
which was shining biightly, roughly determined their 
places. They must have been exceedingly bright to show 
so plainly in full moon. The spectroscope used was one 
of Grubb’s single prism with long collimator. A needle j 
point in the eye-piece marked the position of the lines, 
and a corresponding needle point carried on a frame with 
the point in the eye-piece and moved by a coarse thread 
screw, scratched the lines on a plate of blackened glass. 

I took two plates ; — on the first 1 scratched the auroral 
lines and the telluric lines visible in the moonlight ; on 
the second I scratched the auroral lines, the telluric lines 
shown by the moon, and the lines given by carbon in the 
flame of a spirit lamp ; the next morning I verified the 
lines in sunlight. The lines marked A are those shown 
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by the aurora, those marked D, b , F, and G are the 
telluric lines, and those marked car . were given by the 
carbon in the spirit lamp. 

The spectrum has been magnified five times frqjn the 
plates. I cannot account for the different position of the 


auroral lines in the two plates, as the prism was not 
moved during the observations that I am aware of. 

The fourth aurora was a slight one seen to the south- 
ward on March 6 at 8 P.M. It would be worth investi- 
gating whether the low barometer has anything to do 
with the absence of red in the spectrum, the normal state 
of the barometer is an inch lower in those regions than in 
more temperate latitudes. 

I may as well add that on February 9 the aurora was 
preceded by a watery sunset, and the day broke after- 
wards with high cirrus clouds and clear horizon. On 
February 21 the aurora preceded a fine morning, cumulus 
stratus clouds. On March 3 there was a brilliant sunset 
followed by a fine morning ; and on March 6, after the 
slight appearance of aurora, the clouds changed to high 
cirrus. J. P. Maclear 


ABSOLUTE PITCH 

A T the present time the question of absolute pitch is 
' attracting attention in consequence of the discrepancy 
between Konig’s scale and the numbers determined by 
Appunn’s tonometer. This instrument is founded upon the 
same idea as Scheibler’s fork tonometer, and consists of a 
s ries of sixty-five harmonium reeds, bridging over an 
entire octave, and so tuned that each reed gives with its 
immediate neighbours four beats per second. The appli- 
cation to determine absolute pitch, however, docs not 
require precision of tuning, all that is necessaiy being to 
count with sufficient accuracy the number of beats per 
second between each pair of consecutive reeds. The sum 
of all these numbers gives the difference of frequencies of 
vibration between the first reed and its octave, which is, 
of course, the same as the frequency of the first reed 
itself. 

The whole question of musical pitch has recently been 
discussed with great care by Mr. Ellis, in a paper read 
before the Society of Arts (May 23, 1877). lie finds by 
original observation with Appunn’s instrument 258*4 as 
the actual frequency of a Konig’s 256 fork, and Prof. 
Preyer, of Jena, has arrived at a similar result (2582). 
On the other hand, Prof. Mayer in America, and Prof. 
Macleod in this country, using other methods, have 
obtained numbers not differing materially from Konig’s. 
The discrepancy is so considerable that it cannot well be 
attributed to casual errors of experiment ; it seems rather 
to point to some defect in principle in the method 
employed. Now it appears to me that there is such a 
theoretical defect in the reed tonometer, arising from a 
sensible mutual action of the reeds. The use of the 
instrument to determine absolute frequencies assumes 
that the pitch of each reed is the same, whether it be 
sounding with the reed above, or with the reed below ; 
and the results arrived at would oe vitiated by any mutual 
influence. In consequence of ihe ill- understood opera- 
tion of the wind, it is difficult to predict the character of 
the mutual influence with certainty ; but (“ Theory of 
Sound/’ §§ 112-115) there is reason to think that the 
sounds would repel one another, so that the frequency of 
the beats heard when both reeds are sounding, exceeds the 
difference of the frequencies of the reeds when sounding 
singly. However this may be, in view of the proximity 
of consecutive reeds and of the near approach to unison, 1 
the assumption of complete independence could only be 
justified by actual observation, and this would be a matter 
of some delicacy. If the mutual influence be uniform 
over the octave it would require a difference of one beat 
per minute only to reconcile Konig’s and Appunn’s 
numbers. 

As to the amount of the influence I am not in a position 
to speak with confidence, but I may mention an obser* 

f It must not be forgotten that the vibration of the tongue involves a 
transference of the centre of inertia, so that there is a direct tendency to 
set the sounding-board into motion. 
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vation which seems to prove that it cannot be left out of 
account. If two sounds of nearly the same pitch are 
croin^ on together, slow beats are heard as the result of the 
Superposition of vibrations. Suppose now that a third 
sound supervenes whose pitch is such that it gives rapid 
brats with the other two. It is evident that these rapid 
beats will be subject to a cycle of changes whose fre- 
quency is the same as that of the slow beat of the first 
two sounds. For example, in the case of equal inten- 
sities of two sounds there is a moment of silence due 
to the superposition, of equal and opposite vibrations, 
an-.l at this moment a third sound would be heard 
alone and could not give rise to beats. The experiment 
may be made with tuning-forks, and the period of the 
Qclc will be found to be sensibly the same whether it be 
determined from the slow beat of the two forks nearly in 
uni' on or from the rattle caused by the simultaneous 
i minding of a third fork giving from four to ten beats per 
second \\ i:h the other two. In the case of forks there is 
no far of sensible mutual action, but if it were possible 
far the third sound to affect the pitch of one of the others 
the equality of the periods would be disturbed. The 
observation on Appunn’s instrument was as follows : — 
The reeds numbered o and 64 being adjusted to an exact 
octave, it was found that the beats arising from the simul- 
taneous sounding of reeds o, 63, and 64 were by no 
means steady, but passed through a cycle of changes in a 
period no greater than about five seconds. In order to work 
with greater certainty a resonator of pitch corresponding 
to reed 6 was connected with the ear by a flexible tube 
and adjusted to such a position that the beats between 
reeds o and 64 (when put slightly out of tune) were 
as distinct as possible, indicating that the gravest tone of 
reed 64 and the octave over-tone of reed o were of equal 
intensity. By flattening reed 64 (which can be done very 
rcad ly by partially cutting off the wind) the beats of the 
three sounds could be made nearly steady, and then when 
reed 63 was put out of operation, beats having a 5 
seconds’ period were heard, indicating that reeds o and 
64 were in tune no longer. It would appear, therefore, 
that when reed 63 sounds the pitch of reed 64 is raised, 
but in interpreting the experiment a difficulty arises from 
the amount of the disturbance being much in excess of 
what would be expected from the performance of the 
instrument when tested in other ways. 1 

I come now to an independent determination of abso- 
lute pitch, which it is the principal object of the present 
communication to describe. The method employed may 
be regarded as new, and it appears to be capable of giving 
excellent results. 


The standard fork, whose frequency was to be measured, 
is one of Konig’s, and is supposed to execute 128 com- 
plete vibrations in a second. When placed on its stand 
(which docs not include a resonance box) and excited by 
a violin bow, it vibrates for a minute with intensity suffi- 
cient for the counting of beats. The problem is to 
•compare the frequency of this fork with that of the 
pendulum of a clock keeping good time. In my experi- 
ments two clocks were employed, of which one had a 
pendulum making about 1 £ complete vibrations per second, 
ana the other a so-called seconds’ pendulum, making 
‘*V , a vlbrati on per second. Contrary to expectation, 
the slower pendulum was found the more convenient in use, 
and the numerical results about to be given refer to it 
alone. The rate of the clock at the time of the experi- 
ments was determined by comparison with a watch that 


1 lhe value of my instrument has been greatly enhanced by the valuable 
assistance of Mr L Ills, who was good enough to count the entire series of 
heats, and to compare ti e pitch with that of the tuning-forks employed by 
Turn in previous investigations. Mr. Elhs, however, is not responsible for 
t ie facts a.,d opinions here expressed. It may be wor th mentioning that 
the s.eaomess or unsteadiness of the beats heard when three consecutive 
reed> arc sounding simultaneously is a convenient trst of the equality of the 
•consecutive intervals. The frequency of the cycle of the four a second 
peats is equal to the difference of the frequencies of either of the actual 
■extreme notes and that which, in conjunction with the other two, would 
«nal:c the intervals exactly equal. 


was keeping good time, but the difference was found to 
be too small to be worth considering. In what follows it 
will be supposed for the sake of simplicity of explanation 
that the vibrations of the pendulum really occupied two 
seconds of time exactly. 

The remainder of the apparatus consists of an elec- 
trically maintained fork interrupter, with adjustable 
weights, making about 12}, vibration- per second, and a 
dependent fork, whose frequency is about 1:5. The 
current from a Grove cell is rendered intermittent by the 
interrupter, and, as in Helmholtz’s vowel experiments, 
excites the vibrations of the second fork, whose period is 
as nearly as possible an exact submultiple of its own. 
When the apparatus is in steady operation, the sound 
emitted from a resonator associated with the higher fork 
has a frequency which is determined by that of the 
interrupter, and not by that of the higher fork itself ; 
nevertheless, an accurate tuning is necessary in order to 
obtain vibrations of sufficient intensity J By counting the 
beats during a minute of time it is easy to compare the 
higher fork and the standard with the necessary accuracy, 
and all that remains is to compare the frequencies of the 
interrupter and of the pendulum. For this purpose the 
prongs of the interrupter are provided with small pi it'", 
of tin so arranged as to afford an intermittent view of a 
small silvered bead carried by the pendulum and suitably 
illuminated. Under the actual circumstances of the 
experiment the bright point of light is visible in general 
in twenty-five positions, which would remain fixed, if the 
frequency of the interrupter were exactly tiventy-five 
times that of the pendulum. In accordance, however, 
with a well-known principle, these twenty-five positions 
arc not easily observed when the pendulum is simply 
looked at ; for the motion then appears to be continuous. 
The difficulty thence arising is readily evaded by the 
interposition of a somewhat narrow vertical slit, through 
which only one of the twenty-five positions is visible. In 
practice it is not necessaiy to adjust the slit to any par- 
ticular position, since a slight departure from exactness 
in the ratio of frequencies brings all the visible positions 
into the field of view in turn. 

In making an experiment the interrupter is tuned, at 
first by sliding the weights and afterwards by soft wax, 
until the interval between successive appearances of the 
bright spot is sufficiently long to be conveniently ob- 
served. With a slow pendulum there is no difficulty in 
distinguishing in which direction the pendulum is vibrat- 
ing at the moment when the spot appears on the slit, and 
it is best to attend only to those appearances which 
correspond to one direction of the pendulum’s motion. 
This will be best understood by considering the case of a 
conical pendulum whose motion, really circular, appears 
to be rectilinear to an eye situated in the plane of motion. 
The restriction just spoken of then amounts to supposing 
the hinder half of the circular path to be invisible. On 
this understanding the interval between successive ap- 
pearances is the time required by the fork to gain or lose 
one complete vibration as compared with the pendulum. 
Whether the difference is a loss or a gain is easily deter- 
mined in any particular case by observing whether the 
apparent motion of the spot across the slit (which should 
have a visible breadth) is in the same or in the opposite 
direction to that of the pendulum’s motion. 

In my experiment the interrupter gained one vibration on 
the clock in about eighty seconds, so that the frequency of 
the fork was a thousandth part greater than 12*5 or 12*51. 
The dependent fork gave the ninth harmonic, with a 
frequency of 125*1. The beats between this fork and the 
standard (whose pitch was the higher) were 180 in sixty 
seconds, so that the frequency of the standard was as 
nearly as possible 128*1, agreeing very closely with Konig’s 

* This turfing is effected by prolonging as much as possible the period of 
the beat heard when the dependent fork starts from rest. This beat may be 
regarded as due to an interference of the forced and natural notes. 
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scale. The error of the determination may amount to T, 
but could not, I think, exceed *2. 

I ought to add that the approximate determination of 
the frequency of the interrupter must be made indepen- 
dently, as the observation on the pendulum does not 
decide which multiple of ^ nearly coincides with the 
frequency of the fork. Also the relation between the two 
auxiliary forks was assumed , and not determined ; but as 
to this there can be no doubt, unless it be supposed that 
Konig’s scale may be in error to the extent of a whole 
tone. Rayleigh 


A NEW CONDENSING HYGROMETER 

A NEW apparatus of this kind, invented by M. 

AUuard, and described by him in La Nature , is dis- 
tinguished from all those hitherto employed by the two 



Alluard’s Condensing Hygrometer. . 

following points : — (1) The part on which the deposit 01 
dew is to be observed is a plane well-polished face A, of 


silver or gilt brass ; (2) This plane face is set in a plate 
of silver or brass v, itself gilt and polished, which does 
not touch it, and which, never being cooled, always pre- 
serves its brightness. It results from this arrangement 
that the deposit of dew is observed with the greatest 
facility, in such a manner that there is scarcely any differ- 
ence between the temperatures of the instants when the 
dew commences and ceases to appear on the instrument 
properly cooled by the evaporation of ether. 

The form of the instrument is that of an upright prism 
with square base. Its height is eight centimetres and the 
side of its base eighteen millimetres. Three small copper 
tubes pass through the upper lid ; the first reaches the 
bottom, and the two others, one surmounted by a funnel 
for introducing the ether, open only above. Two small 
windows enable us to judge of the agitation of the ether 
by the aspiration or driving back of the air intended to 
produce coolness by the evaporation of the volatile liquid ; 
it is best to work with an aspirator, the aspiration of 
which we can regulate as we wish. A central tube per- 
mits the introduction of a thermometer, /, which, placed 
in the middle of the evaporating liquid, gives the tem- 
perature at which the deposit of dew occurs. A small 
sling thermometer, fixed on the side of a brass support, 
enables us to determine with precision the temperature of 
the air whose hygrometric condition we wish to ascertain. 

DanielPs condensing hygrometer was formerly modified 
by M. V. Regnault. He made it an instrument of pre- 
cision ; but his apparatus has not been much used on 
account of its delicate construction. The deposit of dew, 
being made on a cylinder of polished silver, is difficult to 
observe. In the plane face hygrometer of M. Alluard this 
deposit is very easily seen by contrast, even at some 
metres distance, especially if care is taken to observe in 
such a manner as to avoid all reflection from the gilt 
faces, when they will appear a beautiful ebony black. Its 
employment being very simple, without losing anything of 
its precision, there is no reason why it should not come 
into general use. 

Since meteorological observations have multiplied on 
all sides, the hygrometer has assumed an importance 
which it had not before. The psychrometer is at present 
almost exclusively employed. Hut all physicists know 
that below zero we cannot trust the results which it gives; 
it is the same when the air is much distuibed. And yet, 
almost everywhere, it continues to be emplo\cd on these 
conditions. We hope that the plane face hygrometer, 
furnished during the winter cold with an aspiiator filled 
with glycerine, will be able to yield accurate results to all 
who do not fear to devote a few minutes to its working. 


OUR ASTRONOMICAL COLUMN 

Early Observations of the Solar Corona.— 
Referring to Mr. l)ie>er’s letter in Nature (vol. xvi. 
p. 549), the note in this column relating to the solar 
eclipse of 1605 was by no means intended to imply that 
it afforded one of the earliest observations of the corona, 
nor can the eclipse of Siiklastad, as it h s been usua’ly 
called, on August 31, 1030, be so characterised. Prof. 
Julius Schmidt, of Athens, had called attention in 1870 to 
a record of the eclipse of December 2:, 968, in Corfu, 
where he found a reicrcnce 10 the corona, but a much 
earlier date is assigned by Prof. Grant for the first mention 
of this phenomenon. It occurs in Philoairatu.V “ Life of 
Apollonius of Tyana,'’ Book VI II., chap, xxu*., in the 
Leipzic edition, and runs thus : — Ilepl fie tov \povov, * uv , * v 
rfj ‘EAAnfii (vccirovhatfv, circi^c tov ovpavov 8iootjp.ia roi avrrj. 
to v TOV ‘H \iov kvkKuv tt epickOuv orttJWof, coikus Ipifii, rijv 
ciktivu T)pavpov, Prof. Grant considers that “the words 
here quoted refer beyond all doubt to a total eclipse of 
the sun, and that the phenomenon seen encompassing 
the sun’s disc was really as well as verbally, identical with 
the modem corona.” He also points out that Plutarch, 
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who was contemporary with Apollonius, refers to a total 
eclipse of the sun which had recently occurred, and 
remarks of total solar eclipses in general that “ a certain 
effulgence is seen round the circumference,” so that 
although the sun may be wholly covered by the moon 
“ still the eclipse is deficient in duration as well as in 
amplitude,” this surrounding effulgence not allowing of a 
very intense shadow. These remarks of Philostratus and 
Plutarch Prof. Grant thinks may probably apply to the 
same eclipse, and afford “the earliest allusions to the 
corona recorded in history.” Several attempts have been 
made to discover the date of the phenomenon, but so far 
as we know without success. 

The earliest distinct and more accurate account of the 
corona is that given by MM. Plantade and Capids, who 
observed at Montpellier on the occasion of the eclipse of 
May 12, 1706. 

Tin. Outer Satellite of Mars.— Our ephemeris of 
the satellite of Mars is here continued ten days further 
from the elements employed last week, though much 
greater difficulty must now attend observations than when 
the discovery was first announced. In the middle of 
August the distance of the planet from the earth was less 
than 0*4 ; on November 12 it will have increased to o*68. 
At the next opposition in 1879, the least distance of Mars 
will be 0*482, at a north declination of upwards of 18 0 , so 
that observations may be made at many observatories in 
this hemisphere, probably without greater difficulty than 
about the late opposition ; at the following one in 
December, 1SS1, the planet will attain a declination of 27° 
N., but its distance from the earth will be at no time less 
than 0*602. 

Prof. Asaph Hall’s complete discussion of the observa- 
tions of the satellites of Mars, made in the present year, 
will be looked for with much interest ; it is only fitting 
that this investigation should be left in the hands of their 
discoverer, who has made the year 1877 a very notable 
epoch in the history of practical astronomy. 

The following positions of the outer satellite are for Sh. 
G.M.T. 

Nov. 


3 

.. To". 35 S . 

Dist. 2i Nov. 8 

. Tos, 27 .. 

. Dist. 25 

4 

• ,, . 

• » 52 ■ 

„ 9 •• 

• » 75 

. „ 48 

5 

.. ,, 122 . 

• >> 25 

„ 10.. 

. „ 150. 

. „ 20 

G 

■ ■ )» 236 . . 

. „ 42 

„ 11 

• ,> 243.. 

• „ 46 

7 

• • „ 272.. 

>» 37 

,, 12.. 

. ,, 2S5 .. 

• „ 28 


])j: Vico’s Comet of Short Period.— The year to 
which we drew attention some time since (1 876*9- 1 877*9) 
as one which might possibly witness the re-discovery of 
De \ ico’s comet of 1844 is drawing to a close without its 
having been remarked, and the chance of detecting it at 
this season if the perihelion passage be not already 
passed, is small. We must therefore probably place the 
comet in the class which, though undoubtedly moving in 
elliptical orbits of small dimensions when under observa- 
tion, are now 4 * lost.” Whether in the case of De Vico's 
comet this arises from a larger error in the determination of 
the mean motion in 1 844 than at present appears admissible, 
or whether the action of the planet Mars, to which allu- 
sion has been made in this column, may explain it, or 
again, whether the comet has encountered one of the 
minor planets, and thereby been deflected or disintegrated, 
cannot be at present ascertained. It was hardly to have 
een anticipated that the laborious investigations of Prof, 
runnow relating to the motion of this comet from 1844- 
** would not have resulted in its re-observation. 


meteorological NOTES 

A™V SPHER1C Pressure of Europe.— A 
Wn nfT^n 011 . 10 very important subject has 
? r * i^v? 5 , ot * n the second volume of 
, Ri.E w rUnd ? ch M * teorol °gisch Jaarboek voor 1872,” 
which has just been published. The first 130 pages of 


the volume are occupied with a very careful and in certain 
1 ections exhaustive discussion of the barometric obser- 
vations made at about 110 places situated in different 

ru^Ln f ;f T P r fr i° m \ 77 t t0 lS ^* The method of dis- 
cussion is identical with that adopted by Dr. Buys Ballot 

P ‘ lpLT on lhe Meteorology of 
5 . » V0 * XV !' p< 8v) )* This method consists 
accepting as the normal mean atmospheric pressure at 
Greenwich, Vienna, and Palermo, the arithmetic means 
of the observations made at these places which embrace 
periods of 100, 101, and 84 years respectively. The 
normal values for the other stations have been determined 
by the process of differentiation, that is, by a comparison 
of the means of all the observations made at the place 
with the corresponding means of one or more places at 
the nearest available stations whose normals have been 
already determined, and thereafter applying the necessary 
correction. Thus the normals which have been arrived 
at in this very laborious manner are substantially the 
averages which would have been obtained if the obser- 
vations at each of the stations had been made during 
precisely the same terms of years. The thirty years’ 
averages should probably have been accepted as the beM. 
normals for Stykkisholm in Iceland, instead of correcting 
these averages from the Greenwich and Christiania 
observations, seeing that a low average barometer at 
Stykkisholm is frequently coincident with a high baro- 
meter at either or both ol these stations, and <7 \r tvn,;. 
The resulting differences, however, arc but slight. Thi , 
work of Dr. Buys Ballot, particularly when looked at wi h 
reference to future discussions, may be said to take a 
place at once as a classic of meteorology. The next step to 
be taken in this held of European meteorology is the disi its- 
sion of all good barometric observations made in Europe 
during the meteorological lustrum ending with 1875. To 
the results of this discussion corrections could be applied 
from Du Buys Ballot’s normals, which are sufficiently 
numerous for the purpose, and thus a graphic representa- 
tion could be made of the closest possible approximation 
to the true mean atmospheric pressure of Europe. In 
this way, by disclosing the striking, and m a large 
measure still unrecognised, influence of large masses of 
land and water on the barometiic pressure, much light 
would be thrown on the origin and history ol those great 
atmospheric currents which, flowing or sweeping over this 
continent, are mainly instrumental in determining the 
climates of iis different regions. 

Meteorology of New York, U.S. The “Anmui 
Report of the New York Meteorological Dos* rvatory for 
1876” gives, in addition to the individual observations 
made daily, and their monthly and annual averages, a 
more than usually full statement of rain and wind obser- 
vations. On pp. 39-88 are given the details of the 
amount of rain and snow-water which fell each hour 
from 1870 to 1876, together with the hourly averages of 
each month for these seven years. These hourly means 
show maximum amounts during winter, from 1 1 A.M. to 
3 P.M. ; during spring, from 9 KM. to 1 a.m. ; during 
summer, from 5 to 10 r.M. ; and during autumn, from 
3 to 8 A.M. The irregularity of these periods and the 
irregular occurrence of secondary maxima indicate that 
seven years is too short a time lor the determination of 
the hourly curve of the rainfall at New \ork. There 
appears, however, a tendency to a double maxim im 
varying considerably with season. Extended observation 
alone can give this curve. The influence of the dai y 
fluctuation of temperature and of the sea breeze which 
sets in very decidedly from south-east during the hot 
1 months on the rain-curve, can then be studied. During 
i the same seven years the duration of each shower has 
i been noted in the number of minutes, the average 
’ result of which is that the minimum time of fall, a 
f small fraction less than two days, occurred m June ; 
from this time it slowly but steadily rose to 3 days 
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17 hours in January, fell a little in February, and 
rose to 4j davs, the annual maximum in March, from 
which it rapidly declined to the minimum in June. 
On a mean of the past forty-one years the monthly 
averages are in excess from Mav to August inclusive, 
August and May being decidedly the months of maximum 
rainfall, whilst January and February are the months of 
least rainfall. From 1836 the annual amounts show with 
some interruptions a decided increase in the rainfall up 
to 1868, since which year there has been as decided a 
decrease. This result is generally corroborated by the 
rainfall at Washington, Philadelphia, and Providence, 
which Mr. Draper adds to his Report. A valuable table 
of the monthly amounts from 1836 to 1876 is printed at 
p. 6. In accordance with the suggestion thrown out by 
Mr. Hill (Nature, vol. xvi. p. 505; the amounts for the 
winter months have been picked out, averaged for the 
eleven-years sun-spot period, and bloxamed. The results, 
thus worked out, are in inches these, beginning with the 
first year of the cycle 22*57, 22*26, 22*92, 23*31, 22*24, 
2103, 21 98, 2105, 2114, 22*18, and 23*56. 

M fctkoroi.ouy in Russia. — The St. Petersburg Agro- 
nomical Society has appointed a special committee for 
the purpose of elaborating, in accord with other Russian 
scientific bodies, a scheme for establishing throughout 
Russia an extensive network of meteorological stations. 
Owing to the interest manifested in the subject by a great 
number of agriculturists, it is expected that the plan 
will soon be put into execution. 


Wk imii !i regret to have to announce the death, on Sunday 
last, of Mr. Koheit Sw inhoe, F.K.S., a naturalist whose 
nuinetom; contributions to our knowledge of the mammalia and 
birds 01 the Chimse Krnpire have proved invaluable to zoolo- 
gical science. We hope, next week, to give an account of 
Mr. Sw inhoe’s woik. 

Till', International Committee for the ceelion of a monument 
to lacing at Munich, having now at their disposal a sum of 
120,000 marks, invite sculptoi* 1.! all n.vioiis to send in models 
for their acceptance. A piLo of 2,000 masks will 1 >: given to 
the model which takes the fust place, and 1,500 to the second. 
The model of the statue should be forty centimetres, and of statue 
and pedestal about one metre in height. Models should be 


Venus ; he there contracted the germ of the illness which has 
proved fatal at the early a^e of forty years. He had been 
admitted to the Observatory by M. Leverrier to execute a series 
ot delicate researches on magnetism, which have been left 
unfinished. 

The Harveian Oration at the Royal College of Physicians ot 
London will be ^delivered in 1S7S by Dr. J. Burdon Sanderson, 
F.R.S. 

An anthropological exhibition will be opened at Moscow in 
1879, in connection with the society of Friends of Natural 
Science. Many objects of great scientific value, almost exclu- 
sively of Russian origin, are already in the hands of the organising 
committee. 

Mr. Tuckweli,, recently [.head-master of Taunton College 
School, has issued a circular addressed to head-masters, giving 
an account of his connection with the school whose reputation he 
did so much to raise, an 1 which has treated him so ungratefully. 
Our readers are already familiar with the details of this unhappy 
matter, and we are sure will all wish with us that Mr. Tuckweli 
may soon find a field for the exercise of his powers as a successful 
teacher unfettered by the narrowness of uneducated and narrow- 
minded directors. Mr. Tuckweli gave Taunton School a status 
and a name j the Council of the school have undone all his work, 
and left the school nowhere. 

The winter session of the Chester Society of Natural Science 
opened on October 25 with a lecture on “The Arctic Regions,” 
by Mr. de Ranee, of II. M. Geological Survey. The upper 
silurian, lower carboniferous sandstones, mountain limestone, and 
lias of the Parry Archipelago, as well as the oolites, cretaceous 
and miocene rocks of Greenland and Grinnel Land, were de- 
scribed as occupying hollows in the old Laurentian Mountains, 
and the existing cold climate was stated to have probably only 
prevailed since the last glacial epoch. The range of the 
northern mammals, and the discovery of remains of the Eskimo 
by Capt. Feilden, R.N., naturalist of the Alert, near Cape 
Brechey, far north of the present limit of human habitation, and 
further north than any previous discovery of man or his works, 
were commented on ; and a large collection of Arctic fossils 
were exhibited by Sir Phillip Egerton, collected in Grinnel Land 
by his nephew, Lieut. Egerton, lv.N., of the late British Arctic 
Expedition. 


addressed to tie “Castellan dcr komglichen Akademie der An unusually interesting scientific soiree was recently held at 
Kunsie, 38, Unter den Lm>!ui, Beilin,” where they will be the Bristol Museum and Library, which has been characterised 
received fiom June 1 to 15, 1878, to be exhibited first at Berlin as “the headquarters of scientific research in the west of 
and then at Munich. The Committee bear all the expeases of England.” Many of the most recent scientific experiments were 
transport. shown, the most attractive probably being Prof. Graham Bell’s 

It has been noted in the French papers a ptopos of the recent exhibition of the wonders of the telephone. During the winter 
colliery explodon, that M. Leverner, when presiding at the a course of lectures has been arranged for at the museum, mostly 
meeting of the French learned societies at Fa>ter, proposed to scientific, as follows : — November 19— A. R. Wallace, KR.G.S., 
extend the telegraphic warnings of the International Meteo- F.L.S., the Distribution of Animals as indicating Geographical 
rological System to the several French pits. The question of the Changes ; November 29— Prof. Ball, h.R.S., a Night at Lord 
illumination of mines by electricity has been revived by these ttr- Rosse’s Telescope, illustrated by the Oxy-hydrogen Lantern, 
riblc tragrdh s, and a number of interesting communications con- December 10 — Frederick Wed more, Rembrandt, his Life and 
nected with that impoitant topic will be piesented and fully Work. January 14— Prof. Marshall, M. A., Principal of Uni- 
discussed at the next inee.iug of the French Academy of Sciences, veisity College, Bristol, The Economic Condition of America. 

I ] anuary 28— Prof. W. C. Williamson, F.R.S., Coal and Coal 
It was stated by one of the speakers at the last quarterly pi ants> February 11— C. T. Hudson, M.A., LL.D., The 
meeting of the trench Academies that M. Tliers had written a Larger and Rarer Rotifers ; illustrated with Transparent Dia- 
complete work on Spherical Trigonometry when quite a arams February 26— Prof. Rowley, M.A., of University Col- 
young man. Bristol, Francis Bacon : his Personal Character and 

We regret to record the death of M. Cazin, Professor of , Political Career. March 11— Dr. J. H. Gladstone, F. K.S., 
Physics at one of the Paris L\cees, and an active member of the j Fiery Meteors and Meteoric Stones. Marc 25 J* or n*an 
Paris Physical Society. M. Cazin was sent to the Island of St. I Lockyer, b.R.S., Sun Spots in Relation to n tan amines, 
Paul by the Academy of Sciences under the command of Capt. Spectroscopic Experiments and Oxy-hyJrogen Lantern 

Mouche/ to mske physical observations during the last tttmsit of I Illustration;. 
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The Royal Society of New South Wales, originated in 1821 
w thc philosophical Society of Australia ; after an interval of 
repose it was revived in 1850 as the Australian Philosophical 
Society, by which designation it was known until 1856, when 
the name was again changed to that of the Philosophical Society 
of New South Wales, and finally, about ten years ago, by the 
sanction of her Majesty the Queen, it assumed its present title. 
Judging by its present list of members it would seem to be 
prospering, but judging from the volume of its Pnheedings (vol. 
x. for 1876) its scientific life might be higher, and we would 
venture to express the hope that future volumes may give us a 
larger number of memoirs treating of that vast quadrilateral of 
which Sydney is the acknowledged capital. Of the articles in 
this volume we would notice the following: On the Deep 
Oceanic Depression off Moreton Bay, by the Rev. W. B. Clarke, 
F.R.S. ; On some Tertiary Australian Polyzoa, by the Rev. 
J. E. T. Woods. The species were with one exception derived 
from the Mount Gambier polyzoan limestone, South Australia, 
and are all described as new ; ten are described and figured as 
lx longing to the genus Eschara, two species of the genus 
Pustulipora are described, and one Tubulipora. On the forma- 
tion of Moss Gold and Silver, and on a Fosrihferous Siliceous 
Deposit from Richmond River, is the title of a paper by 
Prof. Liversidge. The composition of this deposit shows 
that it answers to the common siliceous sinters or geyser 
deposits. The weathered surfaces are usually marked with 
the remains of ferns which stand out in relief, and more 
rarely through the mass ' are to be found the remains of 
certain fruits and seeds. These latter have been described 
by Baron Mu ler as belonging to a plant [Eiversidyea owspoto) 
allied to Capparideac and Bixaceae, the fruits are from two-thirds 
to nearly an inch in diameter, divided into four turgid lobes, 
placentas parietal ; seeds turgid ; oval towards one extremity and 
attenuated at the other ; both fern and fruits are figured. In the 
dbcussion following the reading of a paper by the Rev. W. li. 
Clarke, F.R.S. , On the Effects of Forest Vegetationjon Climate, 
many interesting statements were made as to the condition of the 
forests in the neighbourhood of Sydney at the present time, and 
so long back as forty years ago. 

Pki kr Mann’s MiUheihwgin for November contains a paper 
by Dr. G. Radde describing the journey of himself and Dr. 
Sievers from Erzeroum to the Bin-Gol-Dagh ; thc paper is full cf 
details concerning the botany of the region traversed. Under 
the title of " Tekna and Nun,” Dr. Rohlfs gives some valuable 
informatim on the part of the Sahara about the south-west of 
Morocco, showing that it is by no means so barren as is gene- 
rally thought, and that even the most recent maps of the region 
are unsatisfactory. 


One of the most interesting papers in the September number 
of the Huh etin of the French Geographical Society is an account 
by M. Brau de St-Pol-LkaU of his visit to the French Colonial 
stations recently established on the coast of Sumatra, in the 
province of Deli. The author gives many interesting observa- 
tions on the people and the products of the pari of the is'and 
* visited, and speaks hopefully of the colony, which 

e considers an excellent basis for the exploration of the island, 
n t e same number Dr. Harmand gives some account of recent 
journeys he made in Cambodia. 


Thk first map showing the whole of Stanley’s route froi 
ogomayo to t e mouth of the Congo has been published 1 
L Exploration October 21). I n this the course of tl 

Congo is roughly shown as indicated in Stanley's letter, and th; 
aisoofthe Ogove according to the explorations of de Braza 
K V n f’ and . March \ ^he trend of the Ogove to the south-east 

indicated*^ *** jUnCti ° n with the Con Z° b * iwo 

The Geographical Society of Paris has received letters froi 


the French Consul at Zanzibar informing them that a road is 
being opened from Zanzibar to Tanganyika, for carting by oxen. 

It is expected that ere long explorers will b e able to dispense 
with native potters. 

A Geographical paper has been started at Lyons by M. du 
Mazet, one of th.* staff of the Counter de Even. It will recoid the 
transactions of all the provincial geographical societies of France. 
The Lyons Geographical Society will have the advantage of a 
number of communications from the Roman Catholic mission- 
aries who have an old-established special seminary and college 
in that city. 

In the Times of Wednesday last week appeared a long stoiy 
about ‘he discovery of the remains of Columbus in St. Domingo. 
At Madrid, the Times Paris correspondent now states, the story 
is declaied to be a hoax, inasmuch as “a Spanish squadron 
years ago escorted the remains to Havannah, where they lie in 
the Cuthe hak” 

Undir the title of “Pictorial Geography for Young 
Feople,” Messis Griffith and Farran have published a neat little 
map intended to exhibit giapliically the significance of the 
various terms used in geography —continent, island, river, lake, 
mountain, volcano, city, &c. It is utvessnily exaggerated, but 
in the hands of a judicious teacher might be a valuable and 
attractive help to the teaching of the elements of geography. 

Two severe shocks of earthquake were experienced at Lisbon 
at 6.45 A.M. of October 25. No damage was reported. 

Under date October 17, it is reported from Smyrna, in A sia 
Minor, that there had been, during .1 few days, seveul caitli- 
quake shocks doing 'no further harm but cracking some walls. 

It has been affirmed by P. Secchi of Rome, that mm heated 
red is transparent to light. This is denied by M. Govi of Turin, 
who, in a paper to the French Acadt*my, describes some experi- 
ments on thc subject, ami shows how one may be deceived in study- 
ing the phenomena. If a mixture of borax and carbonate of soda 
be fused in a thin platinum crucible raised to a red heat, then* 
will be setn on the exterior of the vessel the form of the liquid 
mass with all its accidents of rapidly varying form, indicated by 
a zone of less brightness than the upper portion of the metallic 
surface. At first sight it is natural to infer a transparence* for 
light of the heated platinum, but (M. Govi points out) tin* ca«-c 
is leally one of transparence for radiant heat ; that is to say, a 
phenomenon connected with the good conductivity of platinum. 
The liquid, liberating carbonic acid, is less hot than the crucible, 
and is constantly borrowing heat from it. It is inevitable, then, 
that at every point where the liquid touches thc metal, the latter 
relatively cooled, should appear less luminous than in the neigh- 
bouring region. M. Govi gives some other examples of the 
phenomenon. 

“ Shorthand for General Use” is the title of a little 
volume by Prof. Everett, of Belfast, published by Marcus Ward 
and Co. Prof. Everett’s system claims several a I vantages over 
Pitman’s, one being that the vowels can be written continuously 
with the consonants, and thus the word has not to be gone over 
a second time to insert the vowels. The system appears to us 
decidedly worth the attention of anyone wishing to learn short- 
hand. 

We have received the eighth edition of Prof. Atkinson » 
translation of Ganol’s “Physics.” About sixty pages of addi- 
tional matter, with an equal number of illus rations, havu been 
added to this edition. Messrs. Longmans and Co. are the 
publishers. 

Another scientific play is now being performed at the Cluny 
Theatre, Paris, under the title of the “ Les 6 Parties du Monde. 

It is written by M. Figuier, the well-known scientific story-teller. 
The sixth part of the worid is supposed to be the Antarctic 
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continent, where Dumont Durville is made to land. It is a 
masterly panorama of a number of climes and countries, enlivened 
by a well -constructed plot. 

Dr. IIokk, of Leyden, sends us the following additions to the 
list of dealers in zoological specimens given by Trof. Ray 
Lanier ster in a recent number of Nature:— 1. Hilmar Liihrs, 
Fischer f. Zoologen und Aquarien, Helgoland (Untcrland), for 
fish and invertebrates (alive and in spirits, specimens of all 
classes). 2. The Zoological Station of Dr. Anton Dohrn, 
Naples, for fish and invertebrates (spirit specimens). 

Tiie additions to the Zoological Society’s Gardens during the 
past week include three Tigers {Fells tigris), h°m in the 
Gardens, but did not survive; a Common Genet ( Genctht vul- 
garis) from North Africa, presented bv Mr. P. V. Carletti ; two 
Ilyacinthinc Porphyrios {Porphyria hyacinthinm ) from West 
Asia, presented by Mrs. Henry Cobb ; two All-Green Parakeets 
{Protogerys lit iacuht) from South America, presented by Miss 
Rowe ; two Yellow-bellied Liothrix ( I Act hri.\ lufrfn) from 
India, presented by Gen. Iheton ; two common Marmosets 
{llapalc jacchus) from South-east Frazil, presented by Mrs. 
Clayton ; three Darwin’s Pucras ( Pucrasia darwiui ), a Chinese 
Blue Magpie {V racism sinen\i\) from China, a Sun Bittern 
{Etuypyga hclias) from South America, deposited; a Moose 
{Aids machlis) from North America, purchased. 


AMERICAN S( 'II, NCR 

"DROP. HENRY’S portion of the repeal of the Smithsonian 
Institution for the year 1X76 has been pjintedin separate 
pamphlet form, in advance of the entire volume, and gives the 
usual record of operations for the period. It draws attention 
to the fact that it is the thirtieth ol the annual series made by 
him, and that the policy advised at the first meeting of the board 
has been carried out with scarcely any modification. The 
original fund of 541,379 dols. has been increased to 714,000 
dols., although a budding costing neatly 500,000 dols. has been 
erected. There is a library of 70,000 volumes of the most 
valuable class of books, namely, the serial scientific publications 
of learned societies. The museum has grown until it now ranks 
among the best in existence. This embraces copious collections 
illustrating the ethnology and natural history of the world. The 
institution has published twenty-one quarto and foity-tw r o octavo 
volumes of transactions and leports. It has cariied on 
successfully a great system of meteorological observations (only 
intermitted on the successful operations of the Signal Service), 
the results of which have been issued by a number of stately 
volumes. 1 1 is now prosecuting a gieat system of international 
exchanges, for the benefit of the whole world. Its correspon- 
dence, both at home and abroad, requires a large number of 
cletks and specialists ; and the name of Smithson is universally 
knowm in consequence. 

Details have been recently published {Proi . Acad. Nat. Sci. 
Philadelphia, 1S77, p. 255) of the exploration of a specially 
interesting mound at Coup’s Creek, Macoupin County, Illinois. 
Four skeletons sat within it, considerably enveloped in a peculiar 
granulattd but exceedingly tenacious earth. They were placed 
two and two, their arms crossed, the knees of one pair pressing 
sharply against the backs of the other, and the faces of all turned 
directly toward the east. Though the greatest care was taken, 
only one skull was removed comparatively perfect. The whole 
grave measured but six feet in length by three in width, and it 
contained in addition to the skeletons four large marine shells of 
Pyruia {Pusycon) perversa (bum.), each similarly placed in rela- 
tion to the bodies. The smaller end of one shell was placed in 
the right hand of each individual, while the larger portion jested 
in the hollow above the left hip. But, still more remarkable, 
within each shell had been packed what appeared to be the 
bones of a child ; the skull, crushed before burial, protruded 
beyond the aperture. The suggestion is made that these infants 
were sacrificial offerings in honour of the dead. The graves in 
these mounds are constructed of stone slabs from the locality, and 1 
htnee they are known as stone graves. The builders give evidfice 
of decided constructive ability, and of having been (ireful culti- 
vators of the soil. The grave-mounds are found upon ridges, 


while others on which dwellings were supported are near streams. 
A systematic series of mounds of similar origin extends from the 
foot of Lake Michigan to the mouth of the Illinois river, a 
distance of two hundred and fifty miles. Unfortunately the 
remains are scarcely ever capable of being preserved, or even of 
being examined satisfactorily on exhumation. 

The following are notes of paoers in the October num- 
ber of the American Journal of Science and Avis : — The 
nickel plates now largely used as anodes for nickel plating 
are prepared by fusing commercial nickel, generally with 
addition of charcoal, and casting in suitable form. From an 
analysis of several specimens of cast nickel by Mr. Gard, it 
appears that silica may be reduced and retained as silicon, 
and that a considerable amount of caibon may be present {e.g. t 
1*9 and 1*8 per cem.). One experiment made with a view to 
ascertain how much carbon nickel may take up under conditions 
to which it is more or less exposed in the processes of manu- 
facture and casting, was to pack half-a-poun 1 of granular com- 
mercial nickel in layers with charcoal in a Hessian crucible, in 
which it was exposed to a full red-heat twelve hours. No fusion 
took place. The temperature was then raised till there was com- 
plete fusion. The resulting metal was strongly magnetic, quite 
soft, and to a considerable extent malleable. Its specific gravity 
was 8 04, and it had a frac’ure like that of fine-grained pig-iron, 
scales of graphite being plainly visible. It was found to contain 
of total carbon 2*105, 2*130; graphitic carbon, 2,030, 1*990; 
silicon, *360. Mr. Gard also made some experiments on the 
deportment of nickel and cobalt towards hydrocarbon at a high 
temperature, the substances being placed in a platinum trough 
within a porcelain tube and treated with a slow current of pure 
dry marsh-gas at a full red heat. In one ca<c thin plate* of 
pure electroplate nickel ('8597 gr.) were found at the close to 
have gained 10*649 per cent. > i n another 1*2697 gr. of cobalt 
gained 12*758 per cent. 

Among other chemical contributions we note one on the 
iodates of cobalt and nickel, by Mr. Fullarton, who finds that 
the true normal iodates contain really six molecules of water of 
crystallisation, and that they are essentially different from the 
salts obtained by Rammelsberg. Several specific-giavity deter- 
minations follow (by students ol Cincinnati University), including 
those of a series of chromates, by Miss Abbot. Peltersson has 
lately shown that selcnales have molecular volumes exceeding 
those of the corresponding sulphates by six for each molecule of 
the acid radicle. On comparing the chromates with 1 ’ettersson’s 
selcnatcs, it is foun 1 that the two series of salts have approximately 
equal molecular volumes ; the difference, if any exists, being very 
slightly plus for the selenatcs. If regularities of this kind can be 
thoroughly established, it will be easy (Prof. Claik suggests), 
having the density of a chromate, to calculate that of the corre- 
sponding sulphate or selcnate, or vice versa. 

A preliminary catalogue of the reptiles, fishes, and Lcpto- 
cardians of the Bermudas is furnished by Mr. Brown Goode, 
comprising 14S out of 163 known species. The Bermudan fauna 
shares with the West Indies 1 16 species (or 79 per cent.), of 
which 5S (or 40 per cent. ) are peculiar to the West Indies, while 
many others have their centres of distribution in that region. 
With the Eastern United States Bermuda shares 47 species, and 
with the waters of the Pacific and Indian Ocean 32 specie 5 . 
Mr. Goode also gives a description of four species of fishes 
believed to be new. 

Prof. Dana draws some lithological and orographic conclu- 
sions in his (continued) paper on the relations of the geology of 
Vermont to that of Berkshire, anil the Journal also contains 
some information on the Archoean of Canada and the geology of 
New Hampshire, See. 


THE EARTHWORM IN RELATION TO THE 
FERTILITY OF THE GROUND 
"C ROM observations extending over a number of years, M. Hensen 
is led to the conclusion that infertile undersoil is rendered 
valuable by the action of worms in two ways, viz., by the opening 
of passages for the roots into the deeper parts, and by the lining 
of these passages with humus. This will be more fully under- 
stood from the following facts regarding the life-habits of the 
worm {Lumbricus tencstris) given in M. Ilensen’s paper in the 
Zeitschrift fur luissenschaftliche Zoologie. 

It is known that the adult animals in wet weather come up to 
the surface by night, and, with their hinder end in their tube, 
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,,,rch the ground round about. They then draw whatever 
vegetable material they can find into therr tubes-fallen stems 
nnd leaves and small branches. In the morning one then finds 
'little heaps of plant-fragments projecting at various parts of the 
surface, and each of them penetratmgthe tube of a worm On 
closer examination it is found that the leaves have each been 
rolled together by the worm, and then drawn into the tube in 
such a way that the leaf-stalk projects The portion of the 
leaf in the tube is moist and softened, and only m this state are 
plants consumed by the worm. There are distinct indications 
thit the wot m gnaws them, and after some (lays the meal is 
ended 'l he food is never drawn deeper down into the ground. 
In digging the ground at various seasons it was only very rarely 
that plant remains were found in the subsoil, and probably they 
got there by accident. 

With reference to the structure of the worm-tubes, some in- 
teresting facts were established in these researches. In humus 
their character is difficult to make out, owing to the looseness of 
the mass. In sand they proceed almost vertically downwards 
three, four, or even six feet, whereupon they often extend some 
distance horizontally ; more frequently, however, they terminate 
without bending. At the end of the tube the worm is found 
with his head upwards, while round about him the tube is lined 
v ith small stones. On the sandy wall of the tube one observes 
more or Jess numerous black protuberances which make the sand 
fertile. These are the secretions of the worm, which, after being 
lemoved out of a tenanted tube, are found next morning replaced 
by fresh matter. They are observed after a few days, when a 
worm is put in a vessel with clean sand, and allowed to make a 
tube for itself. Older abandoned tubes are pretty regularly lined 
with the eaith formed by the worm, and some passages are 
densely filled with black eaith. This black substance appears 
to diffuse somewhat into the sand. 

In about half of the tulcs, not quite newly made, M. Ilensen 
found roots of the plants growing at the surface, in the most 
vigorous development, running to the end of the tube and giving 
off fine root-hairs to the walls, especially beautiful in the case of 
leafy vegetables and corn. Indeed such tubes must be very 
favourable to the growlh of the roots. Once a root-fibre has 
reached such a tube it can, following the direction of gravity, 
grow' on in the moist air of the passage, without meeting with 
the least resistance, and it finds moist, loose, fertile earth in 
abundance. 

The question whether all roots found in the under-soil have 
originally grow n in the tubes of worms, cannot be answere 1 witli 
certainty. It is certain that the roots of some plants penetrate 
themselves in the sand, but not to great depths. M. Ilensen is 
of opinion that the tap-roots, and in general such root-forms as 
grew with a thick point, can force a path for themselves, while 
the line and flexible suction-roots have difficulty in obtaining a 
path into the depths other than what has been previously made 
for them. Roots of one year’s growth especially can penetrate 
deej* mto fbe sub-soil, only where thete are earth-worms. 

A microscopical comparison of the earth deposited by the 
worm show's that it is like the two-year leaf-mould prepared by 
gardeners for the filling of flower-pots. Most of the plant-cells 
are destroyed ; still there are present some cells and shreds of 
tissue, browned and friable, mixed with many sand grains and 
brown organic fragments. The chemical composition of the 
worm-earth shows much similarity to that of fertile humus 
ground. Its fertility, therefore, cannot be doubted, though direct 
experiments with it are wanting. 

eanh ith rc ^ ard tu thc numerical value of this action of the 
s om e'in for m atiem followinfi obser vations by M. Ilensen afford 

which* WM r ?nJT er ® into a glass pot i£ foot in diameter, 
surface covered % lt ^ sand to tbe height of I £ foot, and the 
quickly at work" l ayer of fallen leaves - worms were 

3 inches deep into the tab?* T mon * leavc ? w . ere dowI j 

with humus 1 cm. in he$Th t * h n e . su . r,a “ was c ? m P lete, y cov «* d 
worm-tuhpc gnt * v and m tbe sand were numerous 
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referred to, they yet give an idea of the action of this worm in 
all places wdiere it occurs. 

1 he assertion that the earthworms gnaw' roots is not proved by 
any fact ; roots gnawed by worms were never met with, and the 
contents of the intestine of the worms never included fresh 
pieces of plants. The experience of gardcneis that the earth- 
W’orm injures pot plants may be based on thc uncovering or 
mechanical tearing of the roots. 

“ Let us take a retrospective glance,” concludes the author, 
‘‘over the action of ths worm in relation to thc fertility of the 
ground. It is clear that no new manure material can be pro- 
duced by it, but it utilises that which is present in various ways. 
I. It tends to effect a regular distribution of the natural manure 
material of fields, inasmuch as it removes leaves and loose plants 
from the force of the wind and fixes them. 2. It accelerates 
the transformation of this material. 3. It distributes it through 
the ground. 4. It opens up thc undersoil for the plant roots. 
5. It makes this fertile. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — Thc University Commissioners are at present occu- 
pied in taking evidence on the subject of University requirements. 
The Dean of Christ Church, the Master oi Balliol, the Master of 
University, the Librarian of the Bodleian, Profs. Clifton, 
Bonamy Price, Bartholomew' Price, Stubbs, ami others have 
appeared, or are to appear during the present week, before the 
Commissioners. 

Mr. Lazarus Fletcher, B.A., of B:\lliol, has been elected to 
the vacant fellowship at University College. Mr. Fletchci 
obtained a first class in the School of Mathematics in 1S75, a 
first class in that of Natural Science in 1876, and the senior 
mathematical scholarship in 1876. 

It is proposed to found a high school for the City of ( )\ford, 
the mayor, aldermen, and citizens having long felt it a ic- 
proach that, being the site of one of the most ancient and 
famous of the Universities of Europe, it has been absolutely 
without any recognised grammar school available for the sons of 
the citizens. 

London. — Prof. W. K. Clifford, F.R.S., is at present 
delivering at University College a very interesting course of 
Lectures on Quaternions. The main object of the course is to 
bring the physical applications of quaternions as much as possible 
within the reach of mathematicians of moderate attainments. 

A requisition is in course of signature to the chairman of 
Convocation of London University, Dr. Storrar, asking that an 
extraordinary meeting of that body may be convened for the 
purpose of considering and discussing thc following resolution*, 
and for deciding with reference thereto in such manner us to 
Convocation may seem fit: — “That it being nianifertly inex- 
pedient that frequent application should be made to the Crown 
lor new and additional charters, it is desirable that provision 
should be made in any such charter for all changes in the con- 
stitution of the University, either at the time urgent or likely to 
be soon required ; and that it being probable that initiative 
measures will be shortly taken towards procuring such a new or 
additional charter, the following proposals require thc serious 
consideration of Convocation and the Senate ‘ (1) An enlarge- 
ment of the powers directly exercised by Convocation ; (2) An 
increase in the proportion of senators to be nominated or elected 
by Convocation, and the limitation of the tenure of office in the 
case of all senators to a term of years ; (3) Thc encouragement 
of mature study and original research among the members of the 
University, by the establishment of University lectureships, of 
limited tenure, in different departments of learning and science ; 
(4) The introduction into the constitution of the University of 
such modifications as may remove all reasonable ground of com- 
plaint, on the part of any of the affiliated colleges, with respect 
to the absence of means for expressing opinion and giving advice 
to the Senate on the examination regulations, and cm the changes 
proposed to be made therein from time to time. And that a 
Special Committee of ten members of Convocation be appointed 
to consider the above-mentioned proposals, and to report thereon 
to Convocation as speedily as possible. ’ ” 

The Entrance Science Scholarships in St. Thomas s Hospital 
have been awarded this year as follows : — 1 he Scholarship ot 
60/. to Mr. Wansborough Jones, B.A. Oxon., and B. Sc., 
London ; and that of 40/, to Mr. A. E. Wells. 
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Bristol. — A well-printed and well* arranged Calendar of 
University College has been published. It extends to upwards 
of sixty pages, and contains all the information usually found in 
such publications, including full details as to the Medical 
School. 

Dean Stanley’s address on Education, at University College, 
on Saturday, attracted an audience of about 1,700 people, who 
listened with the closest attention. 


SCIENTIFIC SERIALS 

Kowios , Part 2 (May) opens with an article by L. Overzier, 
on “ Heredity” (Part 1), aiming at the discovery of the real 
cause of inheritance. — Prof. Jager, commencing a series of 
articles on “ The Origin of Organs,” deals with the development 
of the eye, showing how the laws of optics and the properties of 
living substance mutually influence one another. — Hermann 
Miiller, treating on “ The Origin of Flowers,” considers the first 
metasperm (or angiosperm) to have been diclinous and fertilised 
by the wind, that is, supposing the metasperms to hive origi- 
nated from a single stock. — W. O. Focke deals with “The 
Conception of Species in the Vegetable Kingdom,” especially in 
relation to the genus Rubus. He shows how far the different 
species are from being of equivalent value and that the term 
variety has no definite significance. He exposes the futility of 
much botanical “ research,” owing to imperfection of methods 
and lack of comparative study ; Darwin has few imitators. Such 
work requires an entire devotion of time and complete botanical 
gardens, for the multiplication of which the author calls. — A. 
Lang, on Lamarck and Darwin (I.), expounds Lamarck’s con- 
ceptions of natural history. 

Kosmos, Part 3 (June).— L. Overzier continues his discussion 
ofheredi'y, reviewing Darwin’s theory of pang -nesis, Haeckel’s 
perigencsis, and Jager’s chemical theory ; he considers the latter 
to be of great value. — Garl du I’rel, on the needed remodelling 
of the nebula hyp itliesis. — Prof. Ja^er treats of the origin of the 
organ of hearing, tracing it from the simplest condition where 
spicules diffused through the entire protoplasmic bjdy of an 
animal serve to gather up and conduct vibrations of sound. He 
brings forward the remarkable theory that in animals possessing 
nerve fibres, the organs of hearing is but a specialisation from 
the general tactile sense.— W. von Reichenau, on the colours of 
bird’s eggs, makes the general isat. on that birds having open 
nests have coloured eggs, while those with covered or concealed 
nests have white ones ; further, that in open and ground nests 
the colour of the eggs has a protective object. — A, Dodel-Port, 
on ihc lower limit of sexuality in plants, gives an account of the 
sexual processes in l 'lolhrix zonata , but appears not to have 
heard of the rescaiches of Dallinger and Drysdale on the monads. 
— A. Lang, on Lamarck and Darwin, expounds Lamarck’s 
“hydro-geology.” 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, October 22. — M. Peligotin the chair. 
— The following papers were read : — M. Leverrier’s tables of 
Uranus and Neptune, by M. Tresca. — On some applications of 
elliptic functions (continued), by M. Ilermite . — RSumS of a 
history of matter (first article), by M. Chevreul. This is an 
extract from a work commenced about the end of last year, and 
occupying 418 pages of the Memoires de I Acadimie % t. xxxix. A 
sketch ot the principles of alchemy is given.— On one of the 
causes of red coloration of the leaves of c'isws quvujuefolia % by 
M. Chevreul. This cause is sunlight. The green colour is 
retained in the leaves that are shaded by others.— On the order 
of appearance of the first vessels in the shoots of some Legumi- 
nosse, by M. Tiecul.— Modifications in the conditions of maxima 
of electro-magnets by the state of more or less complete satura- 
tion of their magnetic core, by M. Du Moncel. The law of 
proportionality of the attractive forces to the squares of the 
intensities of the current is true only within certain limits, and 
under certain conditions ; and electro- magnets through which the 
current is interrupted at very short intervals, are (more or less) not 
subject to it. When the forces are proportional to (say) the 
cubes of the electric intensities, the helices must always be less 
resistant than the exterior circuit In the case of multiplied 
interruptions, the resistance of electro-magnets mujt always be 
less the shorter the duration of closures of the current jwh 1 for 
this reason (also because of defective insulation a^^fcxtra 
currents) telegraph electricians reduce considerably the resistance 
of electro-magnets applied to Jong circuits. Reverting to the 
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question in the title, the thickness of the magnetising spiral may 
be increased in case of defective saturation of the magnetic core ; 
becoming double the diameter of this if the force increases as 
the cube of the intensities. — Preparations of sulphide of carbon 
brought to the s did state by m;ans of gelatine, by M. Cassius. 
100 grammes of gelatine are dissolved in i,odo grammes of water, 
and sulphide of carbon (25,50, or 75 per cent.) is mixed at a tem- 
perature of 1 5 0 to 20°, and the'mixture let co > 1 . M. Cassius thinks 
the preparation might be useful in viticulture. The sulphide is 
liberated slowly, the tune varying according to the proportion of 
sulphide absorbed. — Experiments on the formation of artificial 
ultramarine, by M. Piicque. He finds (in opposition to some 
German authors) that ultramirine does not contain nitrogen. 
Blue ultramarine, properly so called, is formed by an oxy- 
genated conpound of sulphur, ani it is probable that this 
compound is fixed both by sodium and by aluminium. — On 
the catechines and their constitution, by M. Gautier. — On 
acid acetates, by M. Villiers. The increase of weight of 
some neutral acetates, dried and placed, in a summer month, 
under a bell jar with crystallisable acetic acid, was, in the 
case of acetate of soda, 404 per cent., or nearly six equivalents of 
acetic acid ; acetate of potash, 264 per cent ; of baryta, 179 per 
cent. ; of lead, 134 per cent, &c. The solutions of neutral 
acetates in crystallisable acetic acid have much less tension of 
vapour than that of acetic acid. — Researches on butylene 
and its derivative-?, by M. Puchot. — Note 01 the ciuse of 
anthrax, by M. Klebs. — On the siructure of the blood corpuscle, 
and the resistance of its envelope to the action of water, by MM. 
J. Bechamp and Biltus. The demonstration of the membrane 
(by action of soluble fecula) is here given in the cases of the 
frog, the ox, the pig, and the sheep. Water does not destroy 
the globules ; it merely renders them invisible, and they may 
always be discovered with the aid of picrocarmin ;te, even in 
extremely dilute media, and after several weeks of contact. The 
blood of sheep (like that of the hen in M. A. Bechamp’s experi- 
ments) contains globules of more delicite structure than those of 
the other bloods examined. — Researches on the functions of 
leaves of the vine, by M. Macagno. Glucose and tartaric acid 
are formed preferably in the upper leaves of the fruit-bearing 
vine-branch ; this production of sugar progresses with that of 
the grape, and is much reduced (even to disappearance) after the 
vintage. The green branches are conductors of glucose. These 
facts explain the evil of “pinching” or remjving the tops of the 
grape-bearing branches, with too great zeal. Where there is an 
abundant pro Indian of grapes, a sufficient quantity of leaves 
should be left for preparation of the necessary glucose. — Reply 
to a recent note of M. Buys Ballot, on the division into time and 
into squares of maps of nautical meteorology, by M. Brault. 
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THURSDAY, NOVEMBER 8, 1877 

explosions in mines 

A FTER the occurrence of great colliery explosions 
such as those which took place recently in Pem- 
berton and Blantyre collieries, one very general and 
pertinent question presents itself to most minds, namely, 
What has been done or attempted with the view of 
preventing these disasters? It would be impossible to 
condense into an article like the present all that could be 
said in reply to this question, but I shall endeavour to 
give a brief outline of the subject, and point out, as well 
as I can, what appear to be its most prominent features. 

Before the invention of the safety-lamp, the only means 
of guarding against the ignition of firedamp consisted in 
the employment of an apparatus called the “ stf'cl mill.” 
The light obtained by its aid was feeble and uncertain, 
and Mr. Buddie informs us that explosions were known 
to have been caused by the sparks emitted by it. When 
Davy made his brilliant invention in 1815-16, the 
steel mill was laid aside for ever, and it was then 
imagined that colliery explosions had also become phe- 
nomena belonging to a past order of things. So con- 
fident, indeed, was Davy in the efficacy of his lamp, that 
he believed it could be safely employed for carrying on 
work in an explosive atmosphere ; and he even went so 
far as to propose to make use of the firedamp itself as 
the light-giving combustible. These fond expectations 
were soon roughly dispelled, as one explosion followed 


secondly, if it is carried against a Davy or Clanny lamp 
at a greater velocity than seven feet per second, or if the 
lamp is traversed by a sound-wave ; thirdly, if a blasting 
shot is fired directly into it ; and lastly, if it reaches a 
safety lamp that has been opened by one of the men. 

The means that have been provided for guarding 
against these contingencies arc as follow : — 1. Furnaces 
have to a large extent been replaced by ventilating fans 
in fiery collieries. 2. Davy and Clanny lamps are still 
almost universally employed, and little importance seems 
to be attached to their known imperfections by those who 
are supposed to be capable of deciding the question, v 
Shot-firing having been found to originate many explo- 
sions, although probably in a manner not yet understood 
by most people, is now carried on under certain te- 
strictions which it could easily be shown are still 
insufficient. 4. Much nonsense has been talked and 
written about miners opening their lamps. That they 
sometimes do so is bc'yond a doubt ; but why should this 
state of matters be allowed to continue when it can be 
easily put an end to ? The present flimsy pretence for a 
lock is not a necessity but a cheap convenience ; and who 
is responsible if say a hundred men are killed through its 
being opened by one ? Is there no responsibility attach- 
ing to the owners or the legislature for placing the lives 
of ninety-nine innocent men in danger ? 1 think surely 
there is. 

The influence of changes of weather on the internal 
condition of mines has been remarked since the remotest 
times, and for the last fifty or sixty years at least many 
have asserted that firedamp is more prevalent when the 


another in an apparently unaccountable manner ; and at barometer is low than in the opposite case. The 
length they were succeeded by a feeling of positive dis- explanation of these phenomena is easily found by any- 
trust, which found expression in the report of a select one who has an elementary knowledge of the physical 
committee appointed, in 1835, to inquire into the nature properties of gases. On the other hand, when vigorous 
of accidents in mines. artificial means of ventilation are employed, and ordinary 

In 1850 Mr. Nicholas Wood made a series of experi- skill practised in distributing the air, the effects of changes 
ments, which proved that when a Davy lamp is subjected of weather become much less perceptible, 
to an explosive current travelling at the rate of eight or Hence if a large proportion of explosions can be shown 
nine feet per second, the flame soon passes through the to occur simultaneously with, and therefore, presumably, 
wire gauze. This was corroborated about 1867 by experi. in consequence of, those atmospheric changes that would 
ments conducted by a committee of the North of England tend to augment the amount of firedamp in the workings, 

Institute of Mining Engineers. there is a strong argument in favour of the supposition 

Lastly, in 1872-73, the writer demonstrated, also by that they are preventive, and cannot therefore be consi- 
experiment, that when a lamp burning in explosive gas is dered as accidents in the true sense of the term. With 
traversed by a violent sound-wave, such as that produced this object in view diagrams have been made from 
by a blasting shot, the same result follows, that is, ignition time to time by Mr. R. H. Scott and myself, and also by 
is communicated to the outside atmosphere. These are one or two others, showing the connection that exists 
weak points inseparable from the construction of the between the two classes of phenomena, and an examina- 
*dinary Davy and Clanny lamps ; but as it is now a tion of these is sufficient to convince unbiased persons 
t oroughly-recognised maxim that work must never, that there is a striking coincidence between the cxplo- 
Un CT c * rcumstances > b e continued in an explosive sions and the favourable atmospherical conditions. As 
atmosphere, they are seldom put to the test. might, perhaps, be expected, some persons engaged 

e atmosphere of part of a mine may, however, become in mining either fail to see the connection, or possibly 

exp csive before the men can escape, either by the sudden they do not understand it. Nevertheless a general rule 
m of a quantity of firedamp from some natural cavity was inserted in the Coal Mines’ Regulation Act (1872) 
,n w “ lc * 1 it had existed in a state of tension, or by a partial . making it compulsory for mine-owners to place a baro- 
or total cessation of the ventilating current j and I propose j meter and thermometer at the entrance to every mine in 
ln \ e next place to consider how such an event could j the coal-measures. 

produce an explosion supposing all the men to be pro- It has always been difficult, and sometimes impossible, 
vided with safety lamps. f or mining men to give an aucquate reason for the extent 

This will happen, firstly, if the inflammable gas of great explosions, and more especially when it is 
passes over a furnace at the bottom of the upcast known that, immediately beforehand, little or no inflam- 
VOU XVII.— No, 419 c 
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mable gas has been present in the workings. The reports 
of the Inspectors of Mines bear ample testimony to the 
correctness of this statement. It has therefore been cus- 
tomary in the absence of any other tenable hypothesis to 
assume that a large volume of firedamp had been suddenly 
poured into the workings. But these so-called “ out- 
bursts of gas ” are entirely unknown in some localities in 
which great explosions have occurred ; and therefore it is 
much to be marvelled at that some other explanation was 
not at least sought for. 

In September, 1844, before the appointment of inspec- 
tors of mines, Lyell and Faraday were sent to Haswcll 
Colliery by the Home Secretary to report on an explosion 
that had just taken place there. I am unable to quote 
from their official report, but I am firmly convinced that 
the following sentences taken from their article on the 
subject in the Phil. A/ap. 1845, is the true key to a solution 
of the problem as regards both the mode of occurrence 
and means to be used for the purpose of avoiding great 
explosions in future ; and, moreover, I believe that it has 
been highly unfortunate, both for the cause of the miner 
and his employer, that these two philosophers were not 
induced to prosecute their investigations further than they 
did. 

The sentences referred to are these : — “ In considering 
the extent of the fire for the moment of explosion, it is 
not to be supposed that firedamp is its only fuel ; the 
coal-dust swept by the rush of wind and flame from the 
floor, roof, and walls of the works, would instantly take 
fire and burn, if there were oxygen enough in the air to 
support its combustion ; and we found the dust adhering 
to the face of the pillars, props, and walls in the direction 
of, and on the side towards, the explosion, increasing 
gradually to a certain distance as we neared the place of 
ignition. This deposit was in some parts half an inch, 
and in others almost an inch thick ; 1 it adhered together 
in a friable coked state ; when examined with the glass it 
presented the fused round form of burnt coal-dust, and 
when examined chemically, and compared with the coal 
itself reduced to powder, was found deprived of the 
greater portion of the bitumen, and in some cases entirely 
destitute of it.” 

About three years ago M. Vital, Ingcnieur des Mines in 
France, showed that a flame resembling that produced by 
a blasting shot which blows out the tamping is greatly 
lengthened in an atmosphere containing a cloud of coal- 
dust ; and soon afterwards the writer ascertained that air 
containing a small proportion of fire damp (less than one 
per cent, by volume) becomes highly inllammable when 
coal-dust is mixed with it. 

These discoveries complete what Lyell and Faraday 
began, and show how explosions of any conceivable mag- 
nitude may occur in mines containing dry coal-dust. A 
blasting shot or a small local explosion of firedamp, or a 
naked light exposed when a cloud of coal-dust is raised up 
by a fall of roof in air already containing a little fire- 
damp is sufficient to initiate them, and, when once they 
are begun, they become self-sustaining. 

These remarkable facts are either not yet sufficiently 
well known or their true significance is not yet fully ap- 
preciated. In conclusion I may state that out of many 

1 In the reports of the Inspectors of Mines, human bodies, tinker, and 
coal, are deteribed as being charred or burnt where they are covered with 
this deposit.— W. G. 


hundred collieries known to me there is not, to my know- 
ledge, a single damp one in which a great explosion has 
happened ; while, on the other hand, there is a con- 
siderable number of very dry ones in which explosions 
causing the deaths of from 12 to 178 men at a time have 
occurred. W. Galloway 


THE SUN'S PHOTOSPHERE 

D R. JANSSEN has just made a communication to 
the French Academy of Sciences, which will be 
received with interest, not only by students of solar physics, 
but by all who follow the various triumphs achieved 
by modern scientific methods. It seems a paradox that 
discoveries can be made depending on the appearance of 
the sun’s surface by observations in which the eye applied 
to the telescope is powerless ; but this is the statement 
made by Dr. Janssen himself, and there is little doubt that 
he has proved his point. 

Before we come to the discovery itself let us say a little 
concerning Dr. Janssen’s recent endeavours. Among the 
six large telescopes which now form a part of the equip- 
ment of the new physical observatory recently established 
by the French government at Mcudon, in the grounds of 
the princely Chateau, there is one to which Dr. Janssen 
has recently almost exclusively confined his attention. It is 
a photoheliograph giving images of the sun on an enormous 
scale — compared with which the pictures obtained by the 
Kew photoheliograph are, so to speak, pigmies, while the 
perfection of the image and the photographic processes 
employed are so exquisite, that the finest mottling on the 
sun’s surface cannot be overlooked by those even who are 
profoundly ignorant of the interest which attaches to it. 

This perfection and size of image have been obtained 
by Dr. Janssen by combining all that is best in the prin- 
ciples utilised in one direction by Mr. De la Rue, and in 
the other by Mr. Rutherfurd. In the Kew photohelio- 
graph, which has done such noble work in its day that it 
will be regarded with the utmost veneration in the future, 
we have first a small object-glass corrected after the 
manner of photographic lenses, so as to make the so- 
called actinic and the visual rays coincide, and then the 
image formed by this lens is enlarged by a secondary 
magnifier constructed, though perhaps not too accurately, 
so as to make the actinic and visual rays unite in a second 
image on a prepared plate. Mr. Rutlierfurd’s beautiful 
photographs of the sun were obtained in a somewhat 
different manner. In his object-glass he discarded the 
visual rays altogether and brought only the blue rays to 
a focus, but when enlargements were made an ordinary 
photographic lens— that is, one in which the blue and 
yellow rays are made to coincide — was used. 

Dr. Janssen uses a secondary magnifier, but with the 
assistance of M. Pragmowski he has taken care that both 
it and the object-glass are effective only for those rays 
which are most strongly photographic. Nor is this all ; 
he has not feared largely to increase the apertures and 
focal length, so that the total length of the Kew instru- 
ment is less than one-third of that in operation in Paris. 

The largely-increased aperture which Dr. Janssen has 
given to his instrument is a point of great importance. 
In the early days of solar photography the aperture used 
w fk small, in order to prevent over-exposure. It was 
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soon found that this small aperture, as was to be expected, 
produced poor images in consequence of the diffraction 
effects brought about by it. It then became a question 
of increasing the aperture while the exposure was reduced, 
and many forms of instantaneous shutters have been 
suggested with this end in view. With these, if a spring 
bemused, the narrow slit 1 which flashes across the beam 
to pay the light out into the plate changes its velocity 
during its passage as the tension of the spting changes. 
Of this again Dr. Janssen has not been unmindful, and 
he has invented a contrivance in which the velocity is 
constant during the whole length of run of the shutter. 

By these various arrangements the plates have now 
been produced at Meudon of fifteen inches diameter, 
showing details on the sun’s surface of less than one 
second of arc. 

So much for the villus operand!. Now for the branch 
of solar woik which has been advanced. 

It is more than fifteen years ago since the question 
of the minute structure of the solar pho osphere was one 
of the questions of the day. The so-called “mottling” 
had long been observed. The kcen-ejed Dawes had 
pointed out the tliatch-like formation of the penumbra of 
spots, when one day Mr. Nasmyth announced the dis- 
covery that the whole sun was covered with objects 
resembling willow leaves, most strangely and effectively 
interlaced. 1 here quote from Sir John Hcrschcl. 2 


“According to his observations, made with a \ery fine 
telescope of his own making, the bright surface of the 
sun consists of separate, insulated, individual objects or 
things, all nearly or exactly of one certain definite size 
and shape, which is more like that of a willow leaf, as 
he describes them, than anything else. These leaves 
or scales are not arranged in any order (a^ those 
on a butterfly’s wing arc), but lie crossing one another 
in all directions, like what are called spills in the 
game of spihkins ; except at the borders of a spot, 
where they point for the most part inwards, towaids the 
middle of the spot, presenting much the sort of appear- 
ance that the small leaves of some water-plants or sea- 
weeds do at the edge of a deep hole of clear water. The 
exceedingly definite shape of these objects ; their exact 
similarity one to another ; and the way in which they lie 
across and athwart each other (except where they form a 
sort of bridge across a spot, in which case they seem to 
affect a common direction, that, namely, of the bridge 
itself), all these characters seem quite repugnant to the 
notion of their being of a vaporous, a cloudy, or of a 
fluid nature. Nothing remains but to consider them as 
separate and independent sheets, flakes, or scales, having 
some sort of solidity. And these flakes, be they what 
they may, and whatever may be said about the dashing 
of meteoric stones into the sun’s atmosphere, &c., are 
evidently the immediate sources of the solar light and 
/teal, by whatever mechanism or whatever processes they 
may be enabled to develop, and as it were elaborate these 
clenicnts from the bosom of the non-luminous fluid in 
which they appear to float. Looked at in this point of 
view, wc cannot refuse to regai d them as organisms of 
some peculiar and amazing kind . . . . ” 


Here, then, was a discovery with a vengeance ! and 
absolute endorsement from the man above all others who 
■ ! I t-cecntly been mak'ng some- experiments with a view' of Retting 
V' 7.W, o/ Ja n rr °' A l, ‘ K<*n(.ral umt, as it has RI) p cartc l i„ mc that the 

cmtract on Uiccu pro- uecd it inur-t be as injurious to definition as those 
due to a small object-glass, i have found that a circular aperture, allowing 
the w hole beam to be flashed on the plate in conjunction with a plate of 
optically pure yellow glass nearly in contact with the photographic plate can 
be used without over-exposure. 

2 “ Familiar Lectures,” p. 87. 


had a right to express an opinion. Nevertheless, the 
organisms have since disappeared, and the work of 
many careful observers has established that the mottling 
on the sun’s surface is due to dome like masses, 
and that the “ thatch ” of the penumbra is due to these 
domc-like masses being drawn, either directly or in the 
manner of a cyclone, towards the centre of the spot. In 
fact the “pores” in the interval between the domes are 
so many small spots, while the faculu* are the higher 
levels of the cloudy surface. The fact that facuku 
are so much better seen near the limb proves that the 
absorption of the solar atmosphere rapidly changes 
between the levels reached by the upper facuke and the 
pores. 

These masses are in all probability due to a rapid 
increase of pressure in the portion of the solar atmo- 
sphere occupied by the photosphere ; we know, or think wc 
know, that they are not due to reduction of temperature. 

Thus much presumed we now come to Dr. Janssen’s 
discovery. 

An attentive examination of his photographs shows 
that the surface of the photosphere has not a constitution 
uniform in all its parts, but that it is di aided into a scries 
0 / Jigines mote or las distant from cadi other , and pre- 
senting a /u\ ufiar constitution. These figures have con- 
tours more or less rounded, often very rectilinear, and 
generally resembling polygons. The dimensions of these 
figures are very variable ; they attain sometimes a minute 
and more in diameter. 

While in the interval of the figures of which we speak 
the grains arc clear, distinctly terminated, although of 
very variable size, in the interior the grains arc as if half 
effaced, stretched, strained ; for the most part, indeed, 
they have disappeared to make way for trains of matter 
which have replaced the granulation. Everything indi- 
cates that in these spaces, as in the penumbra* of spots, 
the pliotospheric matter is submitted to violent move 
ments which have confused the granular elements. 

In an article recently contributed by Dr. Hunter and 
myself to the Nineteenth Century the following pas- 
sage occurs : — 

“Tht spots maybe taken as a rough index of solar 
energy, just as the rainfall may be t.ifcen as a convenient 
indication of terrestrial climate, liny ate an index but 
not a measure of solar activity ; and their absence indi- 
cates a reduction, not the cessation, of the sun’s emrgy. 
Whether this reduction means one in a hundred or one in 
a thousand we do not know.” 

With the same idea in his mind Dr. Janssen points out 
that this fact throws light upon the forms of solar activity, 
and shows that that activity, in the photosphere, is always 
very great, although no spot appears on the surface. 

We have already referred to the paradox that the sun’s 
appearance can, now be best studied without the eye 
applied to the telescope. This is what Dr. Janssen says 
on that point. 

The pliotospheric network cannot be discovered by 
optical methods applied directly to the sun. In fact, to 
ascertain it from the proofs, it is necessary to employ 
glasses which enable us to embrace: a certain extent of the 
photographic image. Then it the magnifying power is 
quite suitable, if the proof is quite pure, and especially it 

1 f# Sun-spots and Famines,” Nineteenth Century , November, 1877, P* 584* 
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it has received rigorously the proper exposure, it will be 
seen that the granulation has not everywhere the same dis- 
tinctness, that the parts consisting of well* formed grains 
appear as currents which circulate so as to circum- 
scribe spaces where the phenomena present the aspect 
we have described. But to establish this fact, it is 
necessary to embrace a considerable portion of the 
solar disc, and it is this which it is impossible to realise 
when we look at the sun in a very powerful instrument 
the field of which is, by the very fact of its power, very 
small. In these conditions we may very easily conclude 
that there exist portions where the granulation ceases to 
be distinct or even visible ; but it is impossible to suppose 
that this fact is connected with a general system. 

We have written enough to show that when the daily 
history of the sun comes to be recorded another method 
and another point of view have now been added as the 
first fruits of Dr. Janssen's labours in his new observatory. 

J. Norman Lookvicr 


FOU'NES' “ MANUAL OF CHEMISTRY” 

Fmvnt'f Manual of Chemistry. Vol. II. Chemistry of 
Carbon Compounds, or Organic Chemistry. Twelfth 
Edition. By H. Watts, II. A., F.R.S. (London : 
Churchill, 1 877.) 

O RGANIC chemistry is now progressing with such 
rapid strides, that a work on this subject becomes 
antiquated, at least in some parts, in the course of a few 
years. A new edition of a well known and favourite book 
must therefore be most welcome to students of this branch 
of chemical science, and more so when edited by a mam 
whom we may justly call “ the English Gindin.” 

The old familiar, bulky Fownes has now been divided 
into two handy volumes, enabling the editor to devote 
the same space to the carbon compounds as to inorganic 
chemistry. 

The arrangement of the subject is in principle almost 
the same as in the last edition ; organic compounds being 
divided into hydrocarbons, alcohols, ethers, atnido- com- 
pounds, organo- metallic bodies, acids, &c., the compounds 
of each group being arranged in homologous series. 

Physiological chemistry is omitted, and this must be 
considered as an improvement, ns that branch of chemical 
science now requires special treatment in a separate work. 

The name of the author is a sufficient guarantee for the 
soundness of the knowledge which this book imparts, and 
wc hope to see it scon in the hands of numerous students 
who will find it a most useful and trustworthy guide, 
embracing as it does the most important recent researches. 
The book is singularly free from misprints, and the few 
which we have found can be easily corrected by a student 
who is accustomed to think for himself. 

As a reviewer is expected to point out any faults, we 
will do so, but ‘ sine ine et studia,” and only for the 
benefit of the students who will largely use this work. 

Thus we miss an account of the normal sulphuric ethers, 
which are found by the action of sulphuryl chloride, or 
oxychloride on the alcohols and phenols. Perhaps these 
parts were written before the researches we allude to 
were published, and the same may be the case with 
phenyl-sulphuric acid, and its homologues, Compounds 
which possess such interest both for the chemist and 


physiologist. To lactide, the author still assigns the 
old formula C 3 H 4 0 2 , although Henry has proved, by 
determining its vapour density, that its molecular formula 
is C c H 8 0 4 . On page 285 we find a statement which 
might lead a beginner in practical work to disappoint- 
ment, it is there said that <l crude acetyl chloride is 
purified by heating it with water and dilute soda solu- 
tion.” “ (^uandoque bonus dormitat Homcrus.” 

We were much pleased to find that Mr. Watts has 
given particular attention to the study of isomerism, 
especially among the derivatives of benzene, and he justly 
says in the preface : “ This part of the subject is here 
presented in a form in which it has not yet appeared in 
any English publication, except in the Journal of the 
Chemical Society.” 

Speaking of the disubstitution products of benzene, the 
following definition is given : “ A di-derivative of btnzene 
is para-, ortho-, or meta-, according as it can give rise to, 
or be formed from, one, two, or three tri- derivatives. 
This definition is, however, incomplete, and only holds 
good if in the di derivative the substituting elements or 
radicals are the same. For it is easily seen that, to 
take the most simple case, a para-compound containing 
two different groups such as paranitrobromobenzene 
can give rise to or be formed from two different amido- 
nitrobromobenzenes. The oversight is, however, a matter 
of small importance, and an attentive student will not be 
led astray by it. 

The theory of structure or position which Mr. Watts 
treats so fully has been lately attacked by eminent 
chemists who seem to overlook or forget the great im- 
pulse which this theory Ins given to the progress of 
organic chemistry. The “ modern chemists,” as they 
sneeringly have been called, know well enough that the 
structural formula' which they use do not pretend to give 
a picture of the real position of atoms in space, and do 
not mean more than the parallelogram of forces in me- 
chanics, />., they only express the manner in which the 
different forces of the atoms attract each other. They 
fully understand that their present theory, with the pro- 
gress of science will have to undergo many modifications, 
and it is not a dogma, but will stand or fall on its own 
merits. 

The opponents of the modern school remind us of the 
last followers of the phlogistic theory who got hold of 
any fact which the antiphlogistonists were not able to 
explain as a proof that the latter were in the wrong. We 
can easily imagine how pleased Priestley was when it 
was found that when heating certain metallic calces with 
charcoal an inflammable air was formed, whereas, accord- 
ing to Lavoisier’s school, only cirbonic acid could be 
produced. Just in the same way the opponents of the 
structural theory point out that the existence of four lactic 
acids is incompatible with it ; and Mr. Watts himself, 
although a strong adherent of the theory of structure, 
shirks the discussion of this point, and rusticates one of 
the four in a foot-note, in which he expresses his doubts 
as to its existence. 

The recent researches of Wislicenus, however, hardly 
leave any doubt that four such acids exist. We must 
confess that we are not able to explain the difference 
hydracrylic acid and ethenelactic acid, and quite 
agree with Mr. Watts that Wislicenus' explanation of the 
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cause of their isomerism is improvable and far-fetched. 
But there exist other isomeric compounds which, like 
these two acids, have apparently the same chemical 
constitution, and in some of these cases it has lately 
been shown that the bodies are not chemical isomerides 
but physical isomorphides, or differ from each other in 
exactly the same way as calcite differs from arragonite. 
We have not the least doubt that the cause of the 
isomerism of the lactic acids will, at no distant time, 
also find a satisfactory explanation, because we are con- 
vinced that organic chemistry is working in the right 
direction. Time will show whether we prophesy truly 
or not. 


OUR BOOK SHELF 

Transcaucasia and Ararat ; being Notes of a Vacation 

Tour in the Autumn of 1876. By James Bryce. 

(London : Macmillan and Co., 1877.) 

Although in this narrative Prof. Bryce takes the reader 
over pretty well-known ground, about parts of which, at 
least, much has been written, still even the best-informed 
readers will read his book with pleasure and profit. Prof. 
Bryce used his own eyes, and as he is a good and 
independent observer, there is an unusual freshness about 
his narrative. He journeyed down the Volga, crossed the 
southern steppe and the Caucasus to Ararat, which he 
ascended, thence to the shore of the Black Sea, sailing 
along the coast to Constantinople. Nijni Novgorod Fair, 
he thinks, has been much over-estimated in some respects, 
and he has a good word to say of the recently much- 
abused Cossack. Prof. Bryce is a good geologist, and his 
work abounds with interesting notes on the geology as 
well as the flora of the regions which he traversed. Per- 
haps the most interesting chapter in his book is that in 
which he describes his ascent of Mount Ararat. In a 
previous chapter he has collected much valuable informa- 
tion concerning the mountain, the legends connected with 
it, its geology, volcanic phenomena, meteorology, vegeta- 
tion, and animals. Prof. Bryce, with a companion, six 
Cossack soldiers, and an interpreter, set out from Aralyk, 
a. little to the north of the mountain, at 8 A M., on 
September 11 last year, to attempt the ascent. About 
noon they were fairly on the side of Ararat, and at 
about 6,000 feet came upon a small Kurd encamp- 
ment, some of the Kurds, with their oxen, being induced 
to act as baggage-bearers. At the well of Sardar- 
bulakh they camped late in the afternoon, about 7,500 
feet above the sea. About one A.M. they started again, 
thirteen in all, but as they proceeded, with many 
vexatious halts, the Cossacks dropped off one by one, 
and at last, at about 12,000 feet, Prof. Bryce resolved 
to take what he wanted in the way of food, and start at 
his own pace. Two Cossacks and a Kurd accompanied 
mm to the height of about 13,600 feet, when they too 
cropped off, and Prof. Bryce resolved to accomplish the 
remainder of the 17,000 feet alone, a hazardous under- 
taking even for a trained Alpinist. Partly up a rocky 
slope which seems to extend considerably beyond the 
snow-1 me, and partly over the soft snow itself, and 
enveloped much of the time in cloud, Prof. Bryce 
continued his solitary and fatiguing climb, until about 
half-past two P.M., he became convinced that he 
Ztl r f U X ° n thc of Ararat, at least one of the 
5? r * “? re are two, one about thirty feet higher 
haH e i an< * h e did not descend until he 

/latere i° n k° th - There were difficulties and 

dangers both m the ascent and descent, though they do 
not seem to be nearly so great, judging from Prof. Bryce's 
description, as those which attend the ascent of a moderate 
Alpine summit Prof. Bryce reached his companions again 


m safety. Notwithstanding he had to make all haste to 
reach the summit, he had time to make several interesting 
notes of what he saw by the way, the evidences of volcanic 
action particularly attracting his attention. To show the 
superstitious awewith which the s icred summit is regarded 
in the region around. Prof. Bryce tells that when the 
Archimandrite of Etchmiadzin was told that the English- 
man had ascended to thc top of “ Massis ” the venemble 
man replied, smiling sweetly, “ No, that cannot be. * No 
one has ever been there. It is impossible.’' Prof. Bryce’s 
is the sixth known ascent of Ararat, the first bavin" 
been made in 1829 by Dr. Frederick Parrot, a Russo* 
German professor in Dorpat University. 

Thermodynamics . By R. Wormell. (Thc London 

Science Class-books. Elementary Series. Long- 
mans, 1877.) 

This work is one of the earliest published of a series 
“adapted for school purposes,” and “composed with 
special reference to use in school teaching,'’ as we are 
told in the general preface. 

We feel very strongly that no good can cotnc of the 
introduction of such subjects as the dynamical theory of 
heat into school-teaching. That an average school-boy 
can be taught the elements of such subjects as astronomy, 
botany, and natural history, and that he will to a certain 
extent profit by such teaching, may probably be true ; 
but only in so far as his powers of observation are 
concerned. We believe that it is a complete mistake in 
practical education to try to carry the process farther than 
the elements, even in thc case of thc comparatively easy 
subjects just named. 

Some elementary experimental facts connected with 
heat might, no doubt, be added to the list. But it is 
simply the work of the era Timer to stuff a school-boy’s head 
with such utterly unassimilable materials as reversible 
engines, absolute temperature, and thc kinetic theory of 
gases. This is education run mad. 

This obvious consideration decides at once our opinion 
as to the value of the work before us. It is beyond thc 
intelligence of schoolboys, and in thc hopeless endeavour 
to sink it to their level it has been deprived of much that 
might have made it a serviceable work for more mature 
minds. 

After what we have said, it would be superfluous to 
criticise thc book minutely, for nearly all our objections 
would be mere repetitions in part of the first and general 
one. Wc note, however, a want of strictness, or at least 
of completeness, in some of the mathematical proofs. 
The first example wc meet with may serve as a type. 
Thus (p. 4) it is assumed, without any attempt at expla- 
nation, in fact without a word to warn thc reader that a 
distinct step has been taken, that in uniformly accelerated 
motion thc mean velocity during any period is half the 
sum of thc initial and final velocities- -a truth, and a very 
important one, but most certainly not self-evident to the 
average schoolboy. 

Simple Lessons for Home Use. (London : K. Stanford, 
1877.) 

These simple lessons are intended for younger children 
than those for whom the primers published by Messrs. 
Macmillan have been written, and they appear admir- 
ably adapted for the purpose they have in view. Mr. 
W. E. Forster, in his recent speech at Huddersfield, 
referred to the importance of teaching the elements 
of science in primary schools by means of appropriate 
reading books. The little books before us, so far as 
they go, meet the wish expressed by Mr. Forster. The 
print is clear, the language on the whole simple, and the 
price (threepence) places them within the reach of the 
humblest. Perhaps there is a little too great a tendency 
to moralise irf parts of the otherwise capital little lessons 
on birds and money. The author of the last-named— the 
Rev. T. E. Crallan— tells in a simple and interesting way 
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jhow money grows, and writes for younger minds than 
does the Rev. G. Henslow, who contributes lessons on 
flowers, where too many technical terms are, we think, 
introduced, especially in the first chapter. Miss Fenwick 
Miller’s lessons on the human body, and on ventilation, 
are excellent, and so are Mr. Philip Bevan’s on food, and 
Dr. Mann’s on the weather. Altogether, we congratulate 
the publisher on the subjects selected, and the authors he 
has chosen : no doubt the remainder of the lessons that 
arc to be issued will confirm the high opinion we have 
formed of those already before us. W. F. B. 

LETTERS TO THE EDITOR 

[ The Editor docs not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undeiiake to return , 
or to correspond with the writers of rejected manusenpts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the app a ranee roen of com- 
munications containing interesting and novel facts. ] 

Appunn and Koenig. — Beats in Confined Air 

In my letter published in Nature (vof. xvi. p. 227), I stated 
that 1 should re-examine the question of the discrepancy between 
Appunn and Koenig, and inform you of the result. During the 
whole month of September 1 was engaged in very carefully 
counting and recounting Appunn’s tonometer in the South Ken- 
sington Museum, the reeds of which had got a little out of order, 
a circumstance which did not into fere with the ascertainment of 
pitch, but disposed at once of any eirors in Appunn’s pendulum. 

I employed one of Webster’s sliip chi onorneters, which was rated 
to lose one second daily, and counted each set of beats repeatedly 
through one or two minutes. 1 ascertained by this means that 
the objections made by Koenig on the score of false pendulums 
and false counting were entirely groundless, and that the former 
determinations ol the relative pilch of Koenig’s forks and 
Appunn’s reeds, made by Dr. 1 'teyer and myself, were prac- 
tically correct. 

But as Lord Rayleigh pointed out in Nature (vol. xvii. p. 12) 
the practical agreement of the ie i ults obtained by Professors 
Mayer and MacLeod, and by his own new method there de- 
scribed, with Koenig’s serves to show that there is a physical 
phenomenon to be accounted lor. Mr. Rosanquet had drawn 
my attention to the subject several months ago, and my own 
experiments on the beating of disturbed consonances had led 
me to the same conclusion. Accordingly I had devised a series 
of experiments for ascertaining the fact, the nature of which 1 
lately communicated to Lord Rayleigh ; but as they required 
the use of two tonometers excited by separate bellows, there 
were difficulties in the way of making them, which 1 did not 
overcome till this week. To-day I made the first of these 
experiments, lasting four hours or more, and ascertained — 

1. That the beats of the harmonium reeds in Appunn’s tono- 
meter are affected by taking place in a confined space of air. 

2. That they are aeeelctated, and 

3. That the acceleration, being roughly about one per cent., 
will probably, when completely ascertained, account for the 
discrepancy observed. 

Details have been sent privately to 1 ,ord Rayleigh ; they are 
too incomplete for publication. The experiments wall require 
many wrecks to complete with the necessrry accuracy. But in 
the meantime 1 hasicn to communicate an impoitant acoustical 
fact which may bear upon many other phenomena besides the 
ascertainment of absolute pitch. Alexander J, Ellis 

25, Argyll Road, Kensington, November 3 


The Radiometer and its Lessons 
As I now learn for the first time what are the grounds on 
which Trof G. C. Foster based his inculpation of me, 1 may ask 
for a very few last words. 1 fully admit that in giving a sketch 
of the history of the Radiometer, I intended to attribute to Mr. 
Crookes that he had in the first instance put a wrong interpre- 
tation upon his own results ; because I believed that this was a 
simple fact, well known to everybody who had followed the 
history of the inquiry. And Prof. Carey Foster nas not called 
in question the correctness of my statement of the general im* 
press ion which prevailed among scientific men, alike when Mr. 
Crookes first exhibited his radiometer at the soirie of the Royal 


Society, and when its phenomena were discussed at the subse- 
quent meeting. Having fol owed that discussion with the 
greatest interest, 1 cannot now recall one word that was not in 
harmony with the “direct impact ’’doctrine, or that suggested the 
idea of “ heat reaction ” through residual gas. If the question 
had been then asked, whether the rotation would continue to 
take place in an open vacuum (were sush possible), or in a per~ 
ject vacuum, — so as to eliminate all “ reaction,” through residual 
gas, between the vanes and the containing flask, — I believe that 
the general, if not the unanimous, verdict would have been in 
the affirmative. Certainly I heard nothing from Air. Crookes on 
the other side, he having previously spoken of the dependence 
of the “ Repulsion resulting from Radiation on the presence of 
residual gas as * impossible to conceive.’ ” 

It is clear, then, that in referring to this then prevalent view, 

I no more wished to put Mr. Crookes in the wrong, than 1 wished 
to puL in the wrong my very excellent friends among the other 
eminent Physicists who shared it ; the special purpose of this 
part of my paper being to bring out, as strongly as i could, the 
thoroughly scientific and philosophical method in which Mr . . 
C/oolcs ajtenoards worktd himsdj lijit. If this is not expressed 
in as much detail as Pro f. C. C. Foster would have approved, 
it surely afforded no adequate giound for his going out of his 
way to charge me with having “depreciated Mr. Crookes’s 
merits.” Yet this is the only ground that 1 can find in the whole 
of Pi of. Carey Foster’s statement, for what I could not but regard 
as a vciy g>ave imputation. 

On Air. Crookes’s reply I shall make but a single remark, with 
reference to his perfectly correct citation of the latter part of my 
conversation with him, on the occasion of his receiving the 
Royal Medal. If I had not found, after the publication of my 
Lectures (in which J said nothing hut \\ hat was respectful to Mr. 
Crooked, that he had himself been “digging up the hatchet” 
which 1 was quite disposed to keep buried, by giving his public 
attestation to the “ spiritualistic ” genuineness of what had been 
pjovedto be a most barefaced impo&’uie, J should not have again 
brought his name into the controversy. Rut I felt that his gr< a'ly 
increased reputation as a Scientific man would do an increasing 
injury to what I honestly believed to be the cause ot reason and 
cummon sense, not only in this country but still more in the 
United States. 

Since the death of Prof. Hare, not a single scientific man of 
note (so far as 1 am aware) has then- j > lined the Spiritualistic 
ranks ; bur the names of the “eminent British scientists, ” Mcssis. 
Crookes and Wallace, are a “ lower of strength ” to the various 
orders of “mediums” — rapping mediums, writing mediums, 
drawing mediums, materialising mediums, lest mediums, photo- 
graphic mediums, tiance mediums, healing mediums, and the 
like— whose names form many columns of ihe “ Boston Trades’ 
Directory.” And the now notori >us impostor, Kva Fay, has been 
able to appeal to the “ endorsement ’’given to Imr by the “ scien- 
tific tests” applied toiler by “Prof. Ciookcs and other Fellows 
of the Royal Society,” which had been published (1 now find) by 
Mr. Crookes himsclt in the Spifi.ua/is/ in March, 1S75. Within 
two months ol that date, as Mr. Madtelyue has publicly stated, 
an offer was made him (I have myself seen copies of the letters) 
by Eva Fay’s manager, that for an adequate sum of money the 
“ medium ” should expose the whole affair, scientific tests and all, 
“^complicating at least six big guns, the E.R.S. people as she was 
not properly supported by the Spiritualists. 

I have therefore felt it incumbent on me to show that in dealing 
with tills subject Messrs. Crookes and Wallace have followed 
methods which are thoroughly ««-scientific ; and have been led by 
their “ prepossession ” to accept with implicit faith a number of 
statements which ought to be rejected as completely un- 
trustworthy. 

My call to take such a part — -which 1 would most gladly lay 
aside for the scientific investigations which afford me the purest 
and most undisturbed enjoyment — seems to me the same as is 
made upon every member of the Profession to which 1 have the 
honour to bi long, that-he should do his utmost to cure or to 
mitigate bodily disease. The training 1 originally received, and the 
theoretical and experimental studies of forty year.-., have given me 
what I honestly believe (whether rightly or wrongly) to be a ratlur 
unusual power of dealing with this subject. Since the appea* ame 
of my Lectures I have received a large number of public ui ances 
that they are doing good service in preventing the spread of a 
j noxious mental epidemic in this country j and I have been 
privately informed of several instances, in which persons who 
had been “ bitten ” by this malady, have owed their recovery to 
my treatment. Looking to the danger which threatens us from 
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the United States, of an importation of a real spiritualistic mania, 
far more injurious to our mental welfare, than that of the 
Colorado beetle will be to our material interests, I should 
be untrue to my own convictions of duty if I did not do what in 
me lies to prevent it. That I do not take an exaggerated view 
of the danger, will be obvious to any reader of Mr. Home’s book. 
I know too well that 1 thus expose myself to severe obloquy, 
which (as I am not peculiarly thick-skinned) will be very un- 
pleasant to myself, and unfortunately still more so to some who 
are nearly connected with me. But I am content to brave all, if I 
ran believe that my exfiosi will be of the least service either to 
individuals or to society at lar.e. W. B. Carpenter 


The high scientific position which Prof. Foster holds, as well 
as the decided manner in which his letter was written, must lead 
the otherwise unbiassed reader to the conclusion that not only 
has a satisfactory explanation of the action in question been 
found and generally adopted, but that this explanation turns 
upon certain considerations, and particularly on the mean length 
of the path of the gaseous molecules as influenced by the degree 
of rarefaction. . , 

1 feel my position, therefore, particularly unfortunate in 
having, for the sake of truth, to show that the explanation 
which Prof. Foster has adopted, and supposes others to have 
adopted, is, il judged by the statements in his letter, inconsistent 

with well-established laws. 

Prof. Foster gives me credit for having originated the funda- 
mental idea of the explanation, but states that my “explanation 
was theoretically incomplete ; in particular it did not show 
clearly why so high a degree of rarefaction should lie necessary 
for the production of the phenomenon in question ; ” and then 
he proceeds to explain how this asserted deficiency was supplied 
by other thinkers, who showed that “the increase, resulting 
from rarefaction, in the mean length of the path of the gaseous 
molecules, would favour the action.” 

It is this supposed completion of my explanation that is 
erroneous. It is contrary to the law of the diffusion of heat in 
gases that “the increase, resulting from rarefaction, in the mean 
length of the path of the gaseous molecules would favour the 
action,” and so far from supplying any deficiency in my explana- 
tion it is incompatible with it. The only result from such an 
increase is to diminish the action — a result which rise** into 
importance only when the rarefaction is carried so far that the 
mean length of the path of a molecule becomes comparable with 
the dimensions of the inclosing vessel. 

In my first paper I gave a definite proof, which has nowhere 
been questioned, that according to the kinetic theory the force 
arising from the communication of heat from a surface to adjacent 
gas of any particular kind depends only on one thing, the rate at 
which heat is communicated, and to this it is proportional. If 
therefore the increased rarefaction increased the f • *• it must 
increase the rate at which heat is communicated, but accor mg 
to the law established by Prof. Maxwell the rate at which heat 
is communicated is independent of the density of the gas, whence 
it follows 0 at the increase in the mean length of the path of the 
gaseous molecules, resulting from rarefaction, cannot favour the 
action which remains approximately constant until the gas 
becomes so rare that the law of diffusion no longer holds, alter 
which it may easily be shown the communication of heat, and 
hence the action in question, diminishes but never increases. 

The fact that in the radiometer the force caused by the com- 
munication of heat only causes motion when the surrounding 
gas becomes extremely rare is, as I pointed out in my first 
papers, fully explained by the action of what I have called con- 
vection currents, which action depends on the weight and 
densit Y °f the gas. The gas adjacent to the hot surface is hotter 
than that which is more remote, and hence the former rises form- 
ing an ascending column, to supply which the gas is drawn in 
laterally on all sides, and tends to carry the surface forward 
with it With the same difference of temperature and surround- 
ing circumstances the speed of these convection currents is the 
same whatever may be the density of the gas, and hence the 
force which they exert on the surface is proportional to the 
density of the gas. 

This force is opposite in direction to that arising from the 
commumca ion of heat to the gas, and since the former dimi- 
nishes with the density while the latter is constant, there roust 
be some density for which they balance, and below which the 
constant force will predominate, while above this point the con- 
vection currents will carry the surface with them. The fact that, 


starting from low densities, the motion of the vanes in the radio- 
meter does not only diminish as ihe density increases, but is 
actually reversed at higher densities, requires explanation, and 
no other than this has yet been otVered. 

I have gone into the subject at considerable length, as I felt 
bound, when venturing to differ from so high an authority as 
1 rof. r oster, to state my reasons. There is, however, nothing in 
what 1 have said here which 1 have not said elsewhere, in the 
same or other words ; and however incomplete in theory the 
explanation given in my first papers may be, l can only sav that 
it included all the facts known to me at the tune ihe'.J were 
written ; it has led me to predict many of tin* exp. umental 
results which have since been obtained! and I have not been 
able to find one fact w’ith which it is not in accordance, nor has 
it been, so far as 1 am aware, controverted in any particular. 

Osmoknk Reynolds 


Potential Energy 

I HAVE reason to believe that the “grievous error” with 
which I charged “John O’Toole ” in his leference to the clock 
is not meant by him to be his own view of the matter at all, but 
merely a legitimate deduction from the confused and inconsistent 
language of “ the doctors.” Such an ctroncous view mi his part 
is, indeed, obviously out of harmony with the extensive know- 
ledge of the subject of energy displayed by him in letters which, 
without doubt, will convince “the doctors” o! the necessity of 
adopting consistent and strictly logical phraseology. 

(1. M. M inch 1 N 

Royal Indian Engineering College, Cooper’s 1 1 ill 


Effects of Urticating Organs of Millepora on the 
Tongue 

An article by Mr. Moseley, in Nature (vol. xvi. p. 475), 
reminds me of an experiment 1 made some years ago in Honda. 
In collecting corals on the reefs, 1 had of course become 
familiar with the disagreeable, though not very painful, effects 
of contact of the hands with Millepora. Hut fhe vulgar names 
of I’epper-coral or Sea ginger induced me to fry the effect on 
the tongue, to find out how far the fasie resembled those condi- 
ments. I accordingly broke off a fresh piece and applied it to 
the tongue. Instantly a most severe pain shot, not only through 
that organ, but also through the jaws and teeth. The whole 
course of the dental nerves and their ramifications into every 
single tooth could be distinctly ami painfully felt. I can com- 
pare the sensation lo nothing better than to the application of 
the poles of a pretty strong galvanic battery, 'fhe pain re- 
mained severe for about half an hour, then became duller, 
leaving a sensation still perceptible five or six hours later. The 
whole impression was much too vi dent to allow the distinction 
of any particular taste. 

Such an experiment made with 1'hysalia might be positively 
dangerous, considering the much more powerful urticating effects 
of its polyps. Indeed, a friend of mine once related to me that 
when a boy he had come in contact with one of the long tentacles 
of a 1’hysalia, when bathing, and had to be carried out of the 
water almost fainting. L. V, Poijktalks 

Cambridge, Mass., October 22 


Drowned by a Devil Fish 

The following account of the destruction of a human being by 
a cuttle fish at Victoria, in Vancouver Island, has all the appear- 
ance of authenticity about it. It occurs in the Weekly Oregonian 
of October 6, 1877. The Oregonian is the principal paper of 
Oregon, and is published at Portland. 

The insertion of the account in Nature may lead to further 
information on the subject. I know of no other authentic instance 
of the kind. r 

An account of the habits of the huge octopus of the Vancouver 
Island Sounds and also of the Indian method of hunting and 
killing the beasts for food is to be found in John Keast Lord * 
“Naturalist in Vancouver Island and British Columbia,” vol. i. 
p. 192. Mr. Lord measured specimens which had anus five feet 
in length, with a thickness at their base as great as his wrist, and 
he once collected a detached sucker of one of these cephalopods 
as large as an egg cup in mistake for a huge actinia. 
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“ British Columuia 
“ Drowned by a Devil Fish 

“ Victoria, September 27. — An Indian woman while bathing 
was pulled beneath the surface of the water by an octopus or 
devil fish and drowned. The body was discovered the following 
day in the bottom of the bay in the embrace of the monster. 
Indians dived down and with their knives severed the tentacles 
of the octopus and rescued the body. This is the first recorded 
instance of death from such a cause in this locality, but there 
have been several narrow escapes. ” 

Exeter College, Oxford II. N. Moseley 

The Earthworm in Relation to the Fertility of the 
Soil 

In Nature, vol. xvii., p. 18, there is an account under the 
above heading of M. Ilensen’s investigations of this subicct, to 
which I wish to add a note. He says the assertion that the 
earth-worms gnaw rools is not proved by any fact ; roots gnawed 
by worms were never met with by him, and the contents of the 
intestines of the worms never included fresh pieces of plants. 
The experience of gardeners that the earth-worm injures pot 
plants may be based on the uncovering or mechanical tearing of 
the roots. 

I should have thought that the universal experience of 
gardeners is that earth-worms never eat vegetable matter until it 
has decayed, and that their instinct leads them to draw the 
points of leaves as far as they can into their tubes for the purpose 
of setting up the decaying process, and likewise to sever the 
roots of pot plants with the Fame object. I can hardly under- 
stand how earth-worms have any mechanical means of severing 
the roots of plants except by gnawing. 

But there is an omission in M. I Jensen's account of the ferti- 
lisation of the subsoil by earth-vvoims which surprises me. lie 
mentions but two ways in which this is effected, viz., by the 
opening of passages for the roots into deeper parts, and by the 
lining of these passages with humus. 

1 thought it was a well-known fact that worms, by means of 
their “casts,” effect a complete renvencmcnt of the soil ol 
meadow land down to a certain depth in the course of a few 
years. But whether wJl-known or not I met with a demon- 
stration of this important fact in 1857. When putting down a 
considerable extent of iron fencing in the alluvial meadows near 
my house (consequent upon an exchange of land) I had occasion 
to cut a ditch two or three feet deep, and when the workmen 
had finished the ditch— a quarter of a mile long in all — 1 was 
astonished to see in one portion, of about sixty yards in length, a 
distinct and vciyevtn narrow line of coal-a-hes mixed with small 
coal in the clean cut surface of the line loam of the ditch face, per- 
fectly parallel with the lop sward. It immediately occurred to me 
that this was the work of the earth-worms, and upon inquiry 1 
found that the farmer, who had occupied this land for many 
yeais, remembered having once, and only once, carted out some 
coal-ashes and spread it at tills spot not many years before. I 
forget the exact number of years, but I believe it was about 
eightcccn. I have a distinct recollection, however, tint the 
depth of the line of coal-ashes below the surface was at lea^t 
seven inches, and that this seemed to confirm the general belief 
that the depth 10 which the earth-worm usually burrows is about 
that amount. 1 may add that the colour of the loam above the 
line of coal-ashes was decidedly darker than of that below. 

Henry Cooler Key 

Stretton Rectory, Hereford, November 2 


In Nature, vol. xvii, p. 18, some details are given of 
observations made by M, Hensen on the relation of the earth- 
worm to the fertility of the ground. lie has observed, as 
everyone must have observed, that the earthworm during night 
draws into its tube or hole the loose leaves and fibres which may 
be lying about. But this operation of the earthworm has a 
significance in relation to the vegetable world of even a pro- 
founder kind than that of the fertilisation of the soil. Some 
months ago, in searching for young ash plants with three 
cotyledons, I found that in a great many cases the samara or 
seed of the ash had been drawn into a worm’s hole, and had 
there found moisture and other essential conditions of growth ; 
while the same seeds lying dry upon the surface had not germi- 
nated. There can thus be no doubt that many se&ls of all 
kinds are drawn under the surface of the ground, or covered by 


the earth thrown up by worms. They are thus preserved from 
birds and various enemies, and are placed in the proper position 
for germination. The dead plant is perpetuated from its fallen 
panicle by the earthworm. An ash tree, or a whole forest of 
ash trees, may have been planted by earthworms. 

North Kinmundy, November 5 A. Stephen Wilson 

M. Alluard’s Condensing Hygrometer 

The notice of the above instrument in last week’s Nature 
( p. 14) is an excellent illustration of the necessity for increased 
communication between the scientific men of all countries. The 
labour which is at presc*nt wasted by repeating what has been 
done before is enormous, and until international intercommuni- 
cation is improved it must be so. 

I quite agree with you in your appreciation of M. Alluard’s 
hygrometer, but I think it is desirable to state that it is not the 
first in which “ the pari on which the deposit of dew is to be 
observed is a plane well.polishcd face A, of silver or gilt brass.” 
The annexed engravings repiesent the form of plane-faced 
hygrometer invented by Mr. G. Dines, F. M.S., described by 
him in the Meteorological Magazine for October, 1871, and 
exhibited at the Brighton Meeting of the British Association, 
1872. 

The action is extremely simple ; no ether is required nor any 
aspirator. Water colder than the dew point is the only requisite 
— it is poured into the reservoir A, passes through the regulating- 
tap B into the chamber i> ; it is, by the black diaphragm, thrown 
past the bulb of the thermometer c, and then allowed to escape. 
The cooled plane surface E of silver or black glass, is excessively 
thin, and the space between it and the thermometer-bulb is 
wholly occupied by the efiluent water, so that the great essent’al 



of all hygrometers, a true indication of the temperature of the 
cooled surface, seems to be reached. The plate E can be kept 
within o°’2 or o°*3 for a length of time by adjusting the screw n, 
and as the condensation usually takes an elliptical form over the 
thermometer-bulb, and in the middle of f, the advantage of an 
adjacent bright surface is usually attained. 1 am, however, not 
sure that M. Alluard’s surrounding plate might not be a con- 
venience, although for the reason above given 1 have not found 
it necessary. G. J. Symons 

62, Camden Square, N.W., November 2 

Optical Spectroscopy of the Red End of the Solar 
Spectrum 

Nature, dated August 2 (vol. xvi. p. 264), containing Fro r . 
Fiazzi Smyth’s communication on “ Optical Spectroscopy of the 
Red End of the Solar Spectrum,” reached me on the 21st ult., 
when I had no leisure to avail myself of the outgoing mail and 
reply immediately to the subject of his last paragraph. Inquiry 
is there made of “anyone” (besides the Royal Society), in 
association more or less with my name, whether mere recent 
particulars have been published, of the spectrum in question, 
than “those (/ c. my) Indian observations,” “printed in the 
Philosophical Transactions so long ago as 1874” (*•<*. 1875). 

2. The Astronomer-Royal for Scotland is presumably in a 
better position to reply for “any one,” than myself, located in 
latitude N. 30 0 , longitude E. 78° ; and so far as the inquiry 
rdfcts to the Royal Society, his penultimate paragraph in itself 
furnishes the information sought, because the Society’s publica- 
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tion prominently alluded to by himself is the last publication. 
As respects myself, I have printed no further particulars in 
addition to those which the Professor dismisses, briefly for the 
present, with the announcement of having discovered, “ total 
contradictions” to certain “conspicuous features.” 

3. It is necessary to point out, that the designation for my 
observations adopted by the Professor of “the Royal Society’s 
and Mr. Hennessey’s high-sun ser es suggests existence of the 
divided responsibility which is plai»»ly disavowed in the “ Adver- 
tisement” to the Philosophical Transactions, 1875, Part I., and 
elsewhere ; for the professor can hardly intend that two separate 
and independent high-sun series taken on the Himalaya Moun- 
tains, one by the Royal Society, and the other by myself, have 
appeared in the Transactions. 

4. I shall look forward with interest to the perusal of Prof. Fiazzi 
Smyth’s promised com pi te account of Ins sun-high observations 
at Lisbon ; meanwhile I may be pardoned for my inability to 
follow his prompt and brief announcement of “ total contradic- 
tions,” written while yet on his return voyage. 

J. B. N. Hennessey 

N.W. Provinces, India, Dehra Doon, October 3 


Singing Mice 

pFRHArs the following account of a singing mouse may be of 
interest to your readers 

List winter we occupied the rooms we now do at Menton. 
Early in February we heard as we thought the song of a canary, 
and fancied it was out-dde our balcony ; however we soon dis- 
covered that the singing was in our salon , and that the songster 
was a mouse ; at that time the weather was railier cold, and wc 
had a little fire, and the mouse spent most of the day under the 
fender, where we kept it supplied with hits of biscuit ; in a few 
days it became quite tame, and would come on the hearth in an 
evening and sing for several hours, sometimes it would climb up 
the chiffonier and ascend a vase ot flowers to drink at the water, 
and then sit and sing on the edge of the table and allow us to go 
quite near to it without ceasing its warble ; one of its favourite 
haunts was the wood basket, and it would often sit and sing on 
the edge of it. On F ebruary 12, the last night of the carnival, 
we had a number of fiiends in our salon , and the little mouse 
sang most vigorously much to their delight and astonishment and 
was not in the least disturbed by the talking. In the evening 
the mouse would often run about the room and under the door 
into the cotridor and adjoining rooms, and then return to its own 
hearth ; after amusing us for nearly a month it disappeared, and we 
suspect it was caught in a trap set in one of the ro >ms beyond. 
The mouse was small and had very large ears, which it moved 
about much whilst singing ; the song was not unlike that of 
the canary in many of its trills, and it sang quite as beautifully 
as any canary, but it had more variety, and some of its notes 
were much lower, more like those of the bullfinch. One great 
peculiarity was a sort of double song, which we had now and 
then — an air with an accompaniment ; the air was loud and full, 
the notes being low and the accompaniment quite subdued. Some 
of our party were sure that there was more than one mome 
until we had the performance from the edge of the wood basket, 
and were within a yard or two of it. My son has suggested 
that many or all mice may have the same power, but that the 
notes are usually so much higher in the scale that, like the cry 
of the dormouse and the bat, they are at the verge of the pitch 
to which the human ear is sensitive ; this may tie so, but the 
notes of our mou-e were so low and even the highest so far 
within the limits of the human ear, that I am inclined to think 
the gift of singing in mice is but of very rare occurrence. 

Joseph Sidebotham 

Hotel de Menton, Menton, S. France, October 31 

Severai. years ago I received some of these affmals from a 
a ". ke F l them in confinement for one or two months. 
I he description which your correspondent gives of their per- 
tormance leaves very little to be added by me, as in all respects 
this description agrees perfectly with my own observations. I 
write, however, to remark one curious fact about the singing of 
hese mice, namely, that it seemed to be evoked by two very 
oppo-nesets of conditions. When undisturbed, the little animal* 
used for the most part to remain quiec during the day, ahd begin 
to s«ng at night ; but if at any time they were alarmed, by 
handling them or otherwise, whether during the day or nighi, 
they were sure to sing vigorously. Thus the action seemed to 


be occasioned either by contentment or by fear. The character 
of the song, however, was slightly different in the two cases. 

i hat these mice did not learn this art from singing birds there 
can be no doubt for they were captured in a house wheie no 
such birds were kept It may be worth whi’e to add that this 
house (a London one) seemed to have been suddenly invaded, 
so to speak, by a number of these animal., for although mv 
friend has lived in this house since the year 1862, it was only 
during a few months that singing mice were heard in it, and during 
these few months they were heard in considerable numbers 
Regent’s Fark, November I Geo rue J. Kumanss 


Meteor 

Tuf. following account of a meteor seen here may perhain 
interest some of your readers : — 

On October 29, at 8h. im. 30s. Greenwich mean time, a 
brilliant meteor exploded in right ascension 268°, declination 
+ 6o° (equator of 1S55) ; it left a bright crooked train scarcely 
half a degree long, which remained visible for about ten seconds, 
and pointed towards £ Draconis. The course of the meteor 
must have been directed downwards, almost exactly towards 
this observatory. The flash of the explosion was seen by the 
assistant-astronomer, Mr. Lohse, although he was sitting in such 
a position as to be unable to see the meteor directly. 

Lord Lindsay’s Observatory, Ralph Copeland 

Dunecht, Aberdeen, November 3 


INTERNATIONAL POLAR EXPEDITIONS 

I N February, 1875, when the Arctic Expedition was 
being prepared, I asked the First Lord of the 
Admiralty, in Parliament, whether, in view of the small 
value for scientific purposes of isolated observations in 
the Arctic regions, in comparison with simultaneous 
observations at different places, and in view, also, of the 
interest now taken in Arctic science by foreign Govern- 
ments, he would postpone for one season the departure 
of the proposed Arctic Expedition, and in the interval 
communicate with foreign Governments with a view to 
the organisation of other expeditions to make observa- 
tions simultaneously with our own at fixed times? The 
Fir*t Loid said that he considered the preparations for 
an expedition too far advanced to admit of this, and 
added : “ I should regard the project of combination with 
other powers to attiinthe objects in view as one beset 
with difficulties” — in which, I think, he was in error. In 
the following month, when the Supplementary Estimate 
for the Arctic Vote was under discussion, I again drew 
the attention of the Government and Parliament to 
the advantages of simultaneous Arctic expeditions (see 
Hansard \ vol. ccxxii. p. 1354), and in Naval Science for 
April of the same year, in an article on lt Foreign Polar 
Expeditions,” I drew still further attention to the matter, 
concluding with an extract from a. paper by Capt. 
Weyprecht (who so greatly distinguished himself in the 
Austro-Hungarian polar expeditions of 1871 and 1872-74), 
in which he pointed out in the clearest manner the desira- 
bility of extending future Arctic researches far beyond 
mere geographical exploration, and pressing forward with 
our studies of magnetism, electricity, the best of meteoro- 
logy, &c. “ The solution of these questions cannot,” he 

said, 11 be expected until all nations which claim to come 
up to the present high standard of civilisation unite to go 
hand in hand, setting aside all national rivalries. To 
bring about decisive scientific results it will be necessary 
to make a number of simultaneous observations, so con- 
ducted that they will furnish a yearly resume of observa- 
tions made in different parts of the Arctic regions with 
exactly similar instruments, and from exactly similar 

instructions.” , .. . 

Upwards of a year ago Nature gave details ot Wey- 
precht’s project for the scientific exploration of the Polar 
regions. It was referred to on several occasions, and 
pointeefrout that We>precht's plan was the only satisfactory 
method of obtaining results of real and perm went value. 
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The programme has now been extended and completed, 
and was prepared for submission to the International 
Meteorological Congress which was to have met at Rome 
in September, but which has been adjourned to next year. 
I have just received from my friend Weyprecht a copy, 
and may summarise its contents as follows : — 

The enterprise proposed by Count Wilczek and Capt. 
Weyprecht has for its aim strictly scientific exploration, 
purely geographical discovery being a secondary matter. 
It will be the first step towards a systematic scientific 
investigation of the regions around the poles of the 
earth and the minute observation of phenomena pecu- 
liar to these regions — phenomena the earnest investi- 
gation of which is of the highest importance in con- 
nection with a great number of problems with regard 
to the physics of the globe. The international expedi- 
tion will have for its aim to make in the Arctic and 
Antarctic regions, or in the neighbourhood of these 
regions, and at as many stations as it is possible to 
establish, synchronous observations according to a pro- 
gramme mutually agreed upon ; for the purpose, on the 
one hand, of deducing by comparison from observations 
collected at different points, independently of the pecu- 
liarities which characterise the years of different obser- 
vations, the general laws of the phenomena investigated ; 
and, on the other hand, of arriving by probable induc- 
tions at a knowledge of the chances of penetrating 
further into the interior of the unknown regions. For 
this purpose each of the states participating in the work 
will undertake to equip at its own expense, and send out 
an expedition to one of the points designated. Each 
state will of course be at liberty to authorise its ex- 
pedition to carry on work outside of that mutually 
agreed on. 

The investigations to be made in common bear only 
on meteorological phenomena, those of terrestrial mag- 
netism, aurora borealis, and on ice phenomena. At each 
station the observations must be continued one year, 
fiom September 1 to August 31. The meteorological 
observations will be made in conformity with the resolu- 
tions of the permanent International Committee, and will 
relate to atmospheric pressure, the temperature and 
humidity of the air, the direction and force of the wind, 
the state of the sky and its degree of clearness, and also 
to phenomena of condensation. The programme then 
gives detailed instructions as to methods and instruments 
of observation, all being arranged to secure accuracy, 
fulness, and uniformity. 

It is probable that each station will be near a coast, 
and one of the chief objects of the expedition will be to 
observe the connection between the movements of the ice 
and the winds and currents, and if these are observed 
regularly, important results will no doubt be obtained as 
to the movements of the ice in the Arctic regions, and 
therefore as to the routes most favourable for reaching 
the pole. The best ice- observations will of course be at 
those stations where local conditions have the least 
influence. 

The magnetic observations are divided into absolute 
determinations and determinations of the three elements. 
Minute directions are given in the programme as to the 
method to be followed in taking these observations, the 
fixing of the positions of the various instruments, the 
kinds of instruments to be used, the methods of verification 
and testing, the construction ot observatories, &c. These 
directions, if faithfully carried out, would give the ob- 
server plenty of work to do, but the result would be 
of unprecedented value. In consequence of the per- 
sistent perturbations which prevail in these regions, 
isolated readings made only from hour to hour, even when 
carried on for long periods, are not sufficient to give with 
precision the hourly, daily, and monthly magnetic 
character of the place of observation. It is necessary, 
consequently, to multiply these observations. Ten obser- 


vations per hour for each of the three elements will be 
sufficient, and to insure a rigorous synchronism it is 
stipulated that the three instruments of variation be read 
during ten minutes, from minute to minute, viz., at the 
full minute ( - h. 56m. os.) the declination, ten seconds 
after (— h. 56m. 10s ) the horizontal intensity, and ten 
seconds after that (- h. 56m. 20s.) the inclination. 
Before and after each observation, viz., — h. 52m. os., and 
at - h. 69m. os. the form and position of the aurorae 
should be noted. Immediately after the meteorological 
observations should be proceeded with in the following 
order : — Temperature, humidity, winds, clouds, atmo- 
spheric pressure. (For magnetic observations it is 
proposed to use Gottingen mean time.) Besides obser- 
vations of the regular magnetic variations, it will be of 
great importance to have made, by three observers, 
rigidly synchronous readings of the three elements in 
order to obtain precise data of the total intensity. For 
this purpose there will be made, during one hour each 
day, by these observers, from minute to minute, from 
- h - m. os., readings of the three instruments. The 
hours of these observations should be advanced an hour 
each day, so as to return to the point of departure at the 
end of every twenty-four da>s. 

The aurora' should be observed as to their form, their 
intensity, and their position. The programme then 
names and describes the various forms assumed by 
aurorae— arches, streamers, beams, corona borealis, haze, 
waves, flashes — for the adequate and scientific observation 
of which the programme gives directions. 

The most favourable time for this joint expedition will 
be October and November, when the temperature is not 
so low as to necessitate special preparations. 

As the absolute simultaneity of the observations is of 
the utmost importance, each station must be furnished 
with the means of obtaining the exact longitude ; good 
chronometers will also be necessary. To carry out the 
above observations to their fullest extent, four observers 
will suffice for each station, if among the subordinates 
there are men who can perform the purely mechanical 
duty of reading the instruments. 

The programme concludes with three propositions, the 
purpose of which is to insure the possibility of the exact 
comparison of the magnetic observations. 

The following are the points proposed as most favour- 
able for the various observations referred to above In 
the northern hemisphere— The north coast of Spitz- 
bergen ; north coast of Novaya Zemlya ; Finmark, near 
the North Cape ; the mouth of the Lena, on the north 
coast of Siberia ; New Siberia ; Point Barrow, on the 
north-east of Behring Strait ; the west coast of Green- 
land ; the east coast of Greenland, about 75 J N. lat. In 
the southern hemisphere — The neighbourhood of Cape 
Horn ; the Kerguelen or Macdonald Islands ; one of the 
groups south of the Auckland Islands. 

1 wish that in the influential pages of Nature this 
great international scientific subject could be again urged. 
1 cannot help thinking that in the present Hydrographer 
of the Navy we have an officer who would be at once 
most able and willing to take part in giving, in the w^y 
suggested, true scientific direction and scope to future 
Arctic research. My confidence in the great value of 
simultaneous observations in comparison with the meagre 
results of isolated expeditions must be my apology for 
thus writing. 

E. J. Reei> 


THE NORWEGIAN DEEP-SEA 
EXPEDITION 

F ROM sbundings taken by the second German Polaf 
. Expedition, and kindly communicated by Capt. 
KJBfewey, of Hamburgh, I have been induced to alter 
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my views about the configuration of the sea-bottom | around Jan Mayen. The figure of the bottom which I at 



present find the most probable I have given in the land which is to be corrected on the small chart which 

chait which I send herewith. It will be observed that was published in Natuke, vol. xvi. p. 52 7. 

it is the part of the sea between Jan Mayen and Ice- Christiania, October 23 II. Mown 


OA THE DIFFUSION OF MATTER IN RELA- 
TION TO THE SECOND LA IV OF THERMO - 
I) YNA MILS 

J - Hr HE purpose of this paper is to call attention to a 
natural process that appears to constitute an 
ex / : . e P tl ?* 1 to the second law of thermodynamics, and 
which, if noticed by others, would at least appear from 
its importance to merit a more general recognition. The 
subject may be best dealt with by means of a simple 
illustration, the principles involved in the action of which 
are already perfectly well known. 

2. Let the annexed figure represent a cylinder, contain- 



ing a piston, * ; a suitable (plumbago) porous diaphragm 
< as used for diffusion experiments) being fitted into the 


piston. The piston can be connected conveniently with 
any outer arrangement for doing work. Suppose the one 
half of the cylinder to be filled with oxygen, the other 
1 half with hydrogen. Then, as is known, according to 
the kinetic theory, the molecules of o and 11 are im- 
| pinging continually against the porous partition or 
diaphragm, v, and the molecules in their impacts thus 
! occasionally encounter vacant spaces or pores, and so 
! continue their motion on across the diaphragm into the 
opposite compartment. Owing, however, to the fact that 
j the molecules of hydrogen are moving four times as fast 
as the molecules of oxygen, they strike the diaphragm 
correspondingly more frequently, and thus four times as 
I many hydrogen molecules pass through into division o, 

1 as oxygen molecules pass through into division H. [The 
piston is supposed fixed at present, so that no work being 
done, there is consequently no heating or cooling of the 
gas.] 11 ut on account of the excess of molecules passing 
into divisfon o, the pressure there will rise. If, then, after 
the pressure has risen to a certain degree, the piston bfc 
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suddenly released, it will be driven by the excess of pres- 
sure in the direction O H, and in that act the gas in o will be 
chilled and the gas in H heated, which is contrary to the 
second law of thermodynamics, since in this process work 
is derived from matter all at a uniform temperature, or 
work is derived by cooling a portion of gas below the 
coldest of surrounding objects . In the same way the 
piston might have been connected to some external 
mechanism, and so part of the work be done externally 
(in a self-acting manner). 

3. There can be little doubt that such work is done in 
natural processes (in the animal and vegetable world) 
since plants and organic tissues are distinguished for 
their porosity , and such tissues arc permeated with the 
various gases of the atmosphere, carbonic acid, &c. It 
may be observed that even without any porous diaphragm 
at all, or when two gases whose molecules possess dif- 
ferent velocities are allowed to diffuse into each other, 
there is invariably a transference of heat, which is con- 
trary to the second law of thermodynamics, which law 
assumes that heat cannot pass between two bodies origi- 
nally at the same temperature, or heat cannot pass from 
a colder to a hotter body. Yet it is evident that as soon 
as the heat has begun to pass from one of the diffusing 
gases to the other, the one from which the heat com- 
mences to pass is already the colder. 

4. Such a principle is evidently capable of an enor- 
mously wide application in nature. It is only necessary 
for example for the constituents of the universe to be 
diverse , to get any amount of work by diffusing them 
together, even if all originally at the same temperature. 
The principle of the tendency to the uniform diffusion of 
Matter , is capable of completely overthrowing the tendency 
to the unifotm diffusion oj Energy ; for even if energy 
were uniformly diffused, the uniformity could be upset by 
the diffusion of matter (/>. provided matter were not 
already all uniformly diffused or homogeneous) : and, as 
we have seen, the quantity of work to be derived by the 
diffusion of matter is limited only by the quantity of 
matter at disposal. 1 In order that all capacity for work 
might cease in the universe, it would be necessary not 
only that there should be a uniform diffusion of energy, 
but also a uniform diffusion of matter. Heterogeneity 
confers a capacity for work, as well as inequality of tem- 
perature. Heterogeneity, as far as is known, is one of the 
distinguishing characteristics of the material universe. 
Any dissimilarity of molecular mass, which (by equality 
of temperature) is necessarily attended by dissimilarity of 
molecular velocity , confers a capacity for work. The dis- 
similarity of velocity is evidently the efficient cause in 
determining the work, and therefore in the exceptional 
case where dissimilarity of molecular structure is not 
attended by inequality of mass (and conscqutntly not by 
inequality of velocity), work could not be derived. We 
may note, therefore, that inequality of molecular velocity , 
as well as inequality of molecular energy , confers a 
capacity for work, and in order that all capacity for work 
should cease, not only must molecular energy, but also 
molecular velocity be uniformly distributed, or the mole- 
cules of matter which (by equality of temperature) possess 
unequal velocities, must be uniformly diffused. 

5. We may observe that gravity which does not inter- 
fere with the uniform diffusion of energy , does interfere 
with the uniform diffusion of matter . Thus, for ex- 
ample, the energy (heat) of the atmosphere tends to be 
uniformly diffused throughout a vertical column of the 
atmosphere, in spite of the action of gravity. But the 
uniform diffusion of matter (*.*., the uniform mixture of 
the gases 6f the atmosphere through each other) is pre- 
vented by gravity. For by the well-known law of Dalton 

* Since the first draft of this p*per was written. I have been informed that 
the question of the quantity ol work to he derived by diffusing gases has 
been treated of by Lord Rayleigh {Phil. Maf , April, 1875! but he does 
not apparently mention the bearing of the oaae oa the second law of thermo- 

4 >nfqpp|. 


(which accords "with the result of the kinetic theory 
of gases), each gas arranges itself as a layer upon the 
earth’s surface, precisely as it would do if no other gas 
were present. Thus (as is known), owing to (the fact 
that a greater quantity of nitrogen exists in the atmo- 
sphere than oxygen, the nitrogen consequently rises to a 
greater height than the oxygen, so that at considerable 
heights the nitrogen predominates. Thus the uniform 
diffusion of the constituents of the atmosphere through 
each other is prevented by gravity. It may, perhaps, be 
just as well to note in connection with this point that 
those gases which are observed at the surface of nebulae 
are not necessarily at the surface because of their greater 
lightness , but this is also determined by quantity ; for 
as we have observed, each gas (according to the known 
conditions of equilibrium) arranges itself about a centre 
as if no other gas were present ; and therefore each gas 
must penetrate to the centre of the nebula, and therefore 
could not reach as far as the surface unless its quantity 
were sufficient (though, no doubt, by a greater lightness 
a less quantity of gas will suffice for that purpose). There 
might possibly be a tendency to assume (unless the conse- 
quences of the above principle were rigidly kept in view) 
that the light gas ob-erved (such as hydrogen) was 
floating on the surface of the nebula. We know that 
according to the conditions of gaseous equilibrium this is 
wrong, and that each gas (if freed from other disturbing 
causes) will have its basis at the centre of the nebula, 
where, therefore, the composition or mixture of gaseous 
matter is uniform, but nowhere cl-e (excepting in the 
very improbable case where the quantities and densities 
of all the gaseous constituents are the same). If gravity 
were to cease (and the gaseous constituents of the nebula 
were supposed confined or prevented from expanding), 
the constituents of the nebula would uniformly diffuse 
themselves throughout the entire mass, and this act 
of diffusion would be attended by a transference of heat, 
even if all the gaseous constituents were at the same 
temperature. 

6. Thus we may observe that by merely modifying the 
action of gravity or by altering the position of a portion 
of gas relatively to gravity, work may be derived through 
diffusion. Thus if we suppose a portion of gas to be 
moved to different positions in a nebula, the constitution 
of the portion of gas or the mixture of its constituents is 
changed according to its position, and in these changes 
work is derived, or available. Only when the portion of 
gas is situated at the centre of ths nebula are its con- 
stituents uniformly diffused through each other ; less and 
less so towards the outside. 

7. It would thus appear to follow that, as far as present 

knowledge goes, a uniform diffusion of matter as well as 
a uniform diffusion of energy would be at least required, 
in order that all capacitv lor work and physical change 
should cease in the universe. At the same time does it 
not rather behove us to look to a time when, through 
increase of knowledge, a means for recurrence may 
possibly be discovered, whereby physical change is con- 
tinued, rather than to look to the purposeless end of a 
chaos of uniform temperature and uniform distribution of 
matter? Humboldt says relatively to this point (Preface 
to “ Cosmos ”) : “ I would therefore venture to hope that 
an attempt to delineate nature in all its vivid animation 
and exalted grandeur, and to trace the stable amid the 
vacillating ever-recurring alternation of physical meta- 
morphoses, will not be wholly disregarded at a future 
age.” S. Tolver Preston 


MUSIC A SCIENCE OF NUMBERS \ . 

T HE subject which I submit for your consideration this 
afternoon is the influence of numbers in music, as in 
the various combinations of consonances and dissonances 
jkf Read before the Miuical AraocuUnra of London, November 5. >877, by 
’W. CfttppeU, F.S.A. 
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which we hear every day, and to show how these are 
explained by the fundamental laws of the science. 

Although music has appeared to many persons a diffi- 
cult subject, it is really one of the most easily intelligible 
and one of the most firmly grounded of sciences. It is 
purely a science of numbers. 

The consonances which charm the ear, such as the 
octave, twelfth, fifth, fourth, and the major and minor 
thirds, have two concurrent sets of vibrations ; the one 
set produced by the lower string or pipe, and the other 
by the upper. Although they vibrate at different rates, 
vet there arc periodical coincidences of vibration between 
them, and the^e coincidences sound with much more 
power upon the ear than the vibrations which are non- 
coincident, or sound apart. It has been calculated that 
two hammers striking simultaneously upon an anvil have, 
through the greater displacement of air, fourfold loudness, 
instead of merely double. The same law applies to 
musical sounds. Coincidence of vibration is more briefly 
expressed by its synonym, “consonance;'’ and all non- 
coincident vibrations are included in “ dissonances, v 
meaning only that they sound apart. In a musical sense, 
dissonance is the medium between concord and discord, 
running from one into the other ; for, in the most pleasing 
intervals, there are some non-coincident vibrations, anil 
when these become very numerous, they overpower all 
concord. This will be shown in the sequel. 

Suppose we take one long pianoforte string or an organ- 
pipe. The lowest sound it can produce will be that of 
its whole length, and this may be made the foundation of 
an entire scale of consonant notes, for every aliquot part 
of the length, being such as will measure without any re- 
mainder, will be also a multiple of the vibrations of No. 
1. Thus No. 2, the octave, is half the length and vibrates 
twice as fast as the whole string. No. 3, the so-called 
twelfth, or octave and fifth, is a third of the length of 
No. 1, and it vibrates thrice as fast. Then, if we sound 
No. 3 with No. 2 instead of No. 1, we throw off the lower 
octave and have the fifth only, or 3 to 2. It is essential 
for consonance that the intervals should be aliquot parts 
of No. I, for if otherwise, we should only create discord. 
The musical law is expressed very simply, that the 
number of vibrations is in inverse ratio to the length of a 
string. 

The scale of all consonances is called the harmonic 
scale, copica of which are before you. It is exemplified 
by string or pipe. Let u^ consider, first, the ,‘Koliun 
harp, on which the winds alone produce the consecutive 
sounds. The strings are tuned in unison, except the two 
outmost, one on each side, and those are covered with 
wire, and tuned an octave lower. When the wind blows 
quickly enough to sound the bass strings, which we will 
suppose to have tuned to C on the bass clef, with 128 
vibrations in a second of time, it is the whole string 
which sounds first, and the rapidity of the wind must be 
doubled before the harp will sound any change of note, 
and that note will be the octave'above the first. It has 
already been said that the octave is produced by half the 
length of a string, and that it vibrates tw r ice as fast as the 
whole — but mark the coincidence between the music and 
consecutive numbers ; I and 2 have no note between 
them, although the sound jumps from the whole length 
to that of the half: When the bass strings sound the half 
length they have divided themselves into equal halves 
by a node, and that node creates tension in opposite 
directions, the one ventral segment pulling, as it were, 
against the other. These self-forming nodes may be 
easily seen by da> light, and at night by throw ing a light 
upon the string. They were shown at our first conver- 
sazionc m these rooms bv Mr. Spiller, and at the Edin- 
burgh meeting of the British Association by Mr. Ladd. 
The gust of wand which sounds the octave, or half length 
■of the bass strings of the Aiolian harp, sounds at the same 
time the whole length of the gut strings, because they arc 


tuned to that pitch. Then, as the wind rises, subdivision 
goes on m both with every multiple of 128 vibrations for 
the bass, and of 256 vibrations for the tenor strings. 

lhe reason for tuning the .Lolian harp to a low pitch 
is, that the strings may be more easily acted upon by the 
wind. \\ e read, poetically, of hanging one in a tree, but 
it requires a much stronger draught than it will get there, 
except during a hurricane, when no one will care to go 
to listen. Our late lamented Vice-President. Sir Charles 
Wheatstone, F.R.S., fixed a single violin string under a 
very draughty door, as an /Eolian harp, and he calculated 
the increase of draught caused by lighting a tiro m the 
room, and by the opening of an outer door,' bv the rising 
pitch of the note. The varieties produced by this string 
have been described as “ simultaneous sounds/’ but they 
were purely consecutive. Anyone m\y satisfy himself 
that it could only be so, by repeating the experiment with 
a good violin string. The change of note is simultaneous 
with the change of nodes in the string. Mere undula- 
tions, or irregularities of vibration, will not change the 
note, but injure the quality of the tone. All the curves 
that a string may describe in vibration have been cal- 
culated by m ithcmaticians, but only when nodes are 
formed are they of any importance in music. 

Often have I experimented upon hirmonirs or natural 
sounds, in former years, and have watched the changes of 
node, and have heard the simultaneous change ol note. 
The experiments may be tried by any one who has access 
to a harpsichord, or a very old grand pianoforte. The 
tension is too great in modern instruments to allow free 
play to the string. Raise the damper and stnke one of 
the longest uncovered strings with a hard pianolorte 
hammer near the bridge. The changes follow m nu- 
merical order, 1, 2, 3, 4, 5, as in the paper before you, and 
the sounds ascend by octave, fifth, fourth, major and 
minor third, harmonic seventh, to the third octave, and 
then to the major and minor tones. It is difficult to 
attain the highest of these numbers, hut the harmonic 
seventh, No. 7, is readily distinguished by its unusual 
sound. 

In the /Eolian harp the rising pitch of the sounds is 
caused by the increasing rapidity of the wind ; but it is 
not so on a pianoforte. It is there due to gradual 
contractions of the string till it ceases to vibrate, and 
sinks to rest. The vibrations of a long string are widely 
discursive, but they become gradually more and more 
contracted as the nodes of the string diminish in length, 
'flic point to be remarked is that the sounds jump over 
intermediate discords — all arc consonances - all aliquot 
parts : all the sounds are multiples of No. 1. It matters 
not wdiethcr it be wind, string, or pipe ; in each of them 
nature teaches us the scale which is to resolve all musi- 
cal doubts, all disputed chords. She indicates all the 
basses for musical intervals, the more remote ones adapted 
only for melody, and the nearest for consonant harmony. 

To prove the case further we may lake an illustration 
from a pipe. Jt must not be from those wdiich have 
lateral openings, or keys, because they shorten the 
column of air artificially, but from such instruments as 
the coach horn, or hunting horn, the so-called French 
horn, or the trumpet without valves. 

The fundamental tone, No. 1, or lowest sound it can 
produce, is derived from the whole column of air within 
the tube. To produce No. 2 the rapidity of the breath- 
ing muit be doubled, and then the column of air within 
the horn divides itself into two equal halve-*, and the 
sound is an octave above ; so that, if the fir-a note be 
tenor C with 256 vibrations in a second of time, this 
treble C requires to be blown at the rate of 256 vibrations 
to produce it. Here, again, we arrive at the identification 
of sounds with numbers ; for, ju^t as there is no inter- 
mediate number between 1 and 2, so is there no inter- 
mediate souftd between 1 and 2, its double in vibrations, 
produced by half its length, upon the horn. The 
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numbers run both ways. They are fractions as to length 
of tube, and multiples as to vibrations. Again, just as 
there ts an intermediate number between 2 and 4 (the 
second octave), so is there one intermediate sound, and 
one only ; it is No. 3, which is produced by a third of 
the length of the tube, and is the fifth above No. 2. 
The fifth and fourth divide the vibrations of the octave 
equally between them, so that the fifth is three times 
No. 1, and the fourth immediately above it is four 
times; — this, notwithstanding the diminution of the 
musical interval. The names which we have 
adopted for musical intervals are usually calculated 
from the keynote, as from C to K a third, from C to F a 
fourth, and from C to (> a fifth, but these names are not 
real quantities, and are rather confusing than an assist- 
ance. The octave is not an eighth, but half, and the 
double octave is not a fifteenth, but a quarter of the 
length of No. 1, and vibrates four times as fast. Octave-, 
are powers of 2, thus 2, 4, 8, 16, and 32 are successive 
octaves. Hut the octave 4 to 8 hits only four sounds, 
and these arc our major and minor third, and two 
others, divided by the harmonic seventh, which wc do 
not use. From 8 to 16 arc eight sounds, of which wc use 
three, the major and minor tones, and the so-called 
diatonic semitone, as from H to C. Jt is really the 
smallest of the eight tones, and not a semitone. The 
next octave is from 16 to 32, and that is all of semitones, 
while 32 to 6 4 is all of quarter-tones. After that, the 
octave is divided into eighths, sixteenths, and thirty- 
second parts of tones, among w hi< h it is only useful to 
note (and that only among mu-ucians and mathemati- 
cians, that the so-called “< omnia,” having the ratio of 
80 to 81, is the eighth of a tone above the third of any 
key— as it is above E in the key of C. Wc have lately 
had mathematicians among us who arc not fwvaucoi, and 
who have, therefore, proposed to divide an octave into 
“ twelve equal semitones.” This is pure geometry, and 
not music. In music there cannot be even two equal 
semitones within an octa\o. If our friends will only 
change their theme from twelve equal semitones into 
twelve equally tempered semitones, and give us their 
experience of the proposed sounds when heard with the 
bass (which seems not to have yet been taken into ac- 
count), wc shall gladly avail ourselves of their research, 
on the grounds of modern expediency. In the meantime 
wc must be content to leave the tempering of a scale in 
the hands of experienced practical men, who, judging 
only by their cars, as they always will, have hitherto 
satisfied our immediate requirements. 

The interval of a fifth is 2 to 3 in ascending and 3 to 
2 in descending, but, as the figures are usually placed 
over the upper note in scales, the 3 is written above the 
2 as in the scale in your hands (the third of them), where 
it appears oxer G, referring to C as 2. 

And now r for the practical use of these figures, for 
although the harmonic scale may be referred to, they 
arc most easily remembered. All \ oung pupils arc taught 
the difference between an octave, a fifth, a fourth, and a 
third, upon the pianoforte, and it is only to associate the 
numbers with those intervals, to find out the best bass, 
and every admissible bass. All octaves are in the ratio of 
2 to 1, whether it be 4 to 2, 8 to 4, or 16 to 8. All fifths 
are in the ratio of 3 to 2, all fourths in that of 4 to 3 all 
major thirds 5 to 4, and minor thirds 6 to 5. 

For instance, in the key of C, C to the F above it is a 
fourth, and F is No. 4, therefore, the F, two octaves 
bclow^, is the consonant bass ; whereas, if we strike G 
with the C above, C becomes the natural bass to that 
interval. The most consonant basses are always found 
in the lowest numbers, because the proportion of con 
sonant vibrations is there greatest. Thus, from D to C 
is also a fourth, in the key of C, but the numbers are < 
to 12, with a remote bass m C, and there will be 21 vibra- 
tions, of which only two will coincide in every cycle — 1 


of the 8, with i of the 9. Then, the proportion of non- 
coincidence will be so great as to make the sound un- 
pleasing to the ear. But as 9 to 12 is in the ratio of 3 to 
4, we have the best bass in these lowest numbers, and 
take G. By the various basses to intervals we modulate 
into other keys. 

At the International Exhibition, held at South Ken- 
sington in 1862, Mr. Saxe, the eminent inventor of Saxe 
horns, exhibited an immense horn with an exceedingly 
long coil of tube, and perhaps standing six feet in height. 
When asked by the jury the object of this excesssive 
size and length, he answered, “ Cest pour jouer dans le 
cinquieme £tage “ It is for playing in the fifth octave,” 
and he produced with facility any of the sixteen tones and 
semitones of that octave from it. Half the length of any 
open conical tube is expended upon its second note, the 
octave. No human power could have blowm the low 
notes of that horn. Supposing it to have been tuned to 
the lowest C upon the piano! orte, with thirty-three vibra- 
tions in a second, as the usual French pitch, it would 
have had 66, 132, 264, and 528 for its first, second, 
third, and fourth octaves, while its fifth octave would 
commence on treble C, with 528, and extend to C above 
the line-* with 1056 vibrations in a second of time. It 
would thus be within the power of the lungs, lie 
utilized only from the 16th to the 32nd pan of his 
enormous tube, but it gave him the command of the 
semitones. 

This great incumbrance of length is not necessary in 
a cylindrical stopped tube. It will lake up its own 
octave according to the ratio of it* length to its 
diameter. Wc have here an example in a resonating 
tube invented by Charles Wheatstone just fifty jear» 
ago. The lecture for which he invented it was after- 
wards reported in the twenty-fifth volume of the 
Quarterly Journal of Science, Literature, and Art, 
January to March, 1828. Both lie and 1 knew Eulen- 
stcin, an accomplished musician, whose admirable skill 
in playing upon the Jew’s harp was the inducing cause of 
that particular lecture. Eulenstein had a peculiar facility 
for contracting and expanding the cavity of his mouth, 
through the pliability of his very thin cheeks and by the 
management of his tongue, so that he could fit them for 
any harmonic note within a certain compass. Wheat- 
stone then gave the law, that a perfect harmonic scale 
might be drawn from a single tuning-fork, or from the 
vibrating tongue of a Jew’s harp, by resonators adapted, 
or adapting themselves, to multiples of the original 
number of x :brations. “I took,” said Sir Charles, “ a 
tube, closed at one end by a movable piston, and placed 
before its end the branch [or prongj of a vibrating tuning- 
fork of the ordinary pitch— C. The length of the column 
of air [within the tube] was six inches. On diminishing 
the length of the column of air to three inches [by mo\ ing 
up the piston], the sound of the tuning-fork was no longer 
reciprocated [in unison], but its octave was produced.” 

It is thereiore evident from experiments,” says be 

that a column of air may vibrate by reciprocation, not 
only with another body whose vibrations are isochronous 
[or in unison] with its own, but also when the number of 
its own vibrations is any multiple of the sounding body.” 
Again, he says : “ No other sounds can be produced by 
reciprocation from a column of air, but those which are 
perfectly identical with the multiplications of the original 
vibrations of the tuning-fork or the tongue of the Jew’s 
harp.” 1 produced the original tube in this room about 
two years ago, to check a recent theory — that reso- 
nators strengthened the ear, and answered only in 
unison, and Sir Charles ordered this one for me, made 
by Mr. Groves, under his ow*n superintendence. ' The 
improvement in this is, that the piston now works in a 
groove and is not liable to stick. Two octaves are pro- 
duced from the tongue of one Jew’s harp as rapidly as 
I the piston can be moved up and down. There is 
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no slurring between one sound and another, but clear 
iuinps from one multiple to another, and every one of 
them may be arrested and heard by itself by checking the 
piston. But, although I am glad to produce this tube 
before those who were not present on the last occasion, 
and to do honour to the memory of our eminent vice- 
president, who declined to refer in any way to himself, I 
have another motive also. This is a principle which has 
never been utilised. We have had pipes stopped at the 
top like the usual pitch-pipe, but they have been found 
too slow in action to be suitable for any other purpose. 
This is rapidity itself, and might surely be utilised for 
some such purpose as pedal-pipes for an organ. The 
pUton can be balanced outside to the greatest nicety, 
and one such pipe will take the scale of C, and 
another that of F. All that is required is to blow across 
the top in the manner of the Pandean pipes, or, as it 
appear*, better still, to set free a fan or cogged wheel at 
the mouth tuned to each of the two fundamental notes. 
The wheel might be set free by the action of the foot 
upon the pedal. It is now well known that the length 
of :l 32 or a 16 foot pipe may be greatly reduced by breadth 
of scale. We Europeans have made little, if any, use of 
resonator*, and yet they have been long in use in Java. 
The drawing on the wall is of an instrument brought 
from Java by Sir Stamford Raffle* more than half a 
century ago. There is one of the same kind in the 
Finish Museum. But thi* is perhaps of greater interest, 
as it may have suggested to Wheatstone the prim 
ci pic of the resonating tube. The natives of Java cast 
metal plate* which they suspend in a row upon strings, 
and strike them with drum-sticks, which are fitted into 
circular heads. As all cast metal is more or le.*s false in 
tone, owing to inequalities and lack of homogeneity, they 
place some of the largest bamboos, cut to short lengths, 
and placed upright, under the metal to make the true 
sounds of these resonators to overcome the fuBc har- 
monics of the metal plates. 

Resonators were 11 ^ed in the thcqjros of ancient (I recce 
— we here find them used in Java ; but these powerful 
auxiliaries to tone still await their development in modern 
Europe. 

And now, in conclusion, permit me to draw your alien- 
to a harmonium with two keyboards, the upper one 
having four octave* of our scale tuned without tempering, 
and the lower with the five octave* of the harmonic scale, 
and the sixteen notes in the fifth octave. Much has been 
said of the harmonic scale, and thi* is perhaps the only 
instrument on which the harmonics can be fully heard 
and sustained for experimental u*e. 


ROBERT SWINHOE , J'.R.S. 

HTHIN the last thirty years or so their respective 
vocations happen to have called two able lovers of 
natural histoiy in the direction of the Celestial Empire 
—Mr. Robert Swinhoe, from England, and the Fere 
Arman d David, a Frenchman. The simultaneous inves- 
tigations of these two biologists have added immensely 
to our knowledge of a country whose fauna not long ago 
w T as thought to be in no way interesting, because the huge 
population had succeeded in extirpating all the indige- 
nous species. How far from the truth such an assumption 
is, has been demonstrated by the researches of the two 
naturalists above mentioned, the lamented death of the 
former of whom, at the early age of forty-one years, we 
recorded last week. 

Mr. Swinhoe was bom at Calcutta on September 1, 
i»3&, and was educated at King’s College, London, 
whence he matriculated at the University of London, in 
1653. ihe next year he went, as supernumerary inter- 
preter, to Hong Kong, being transferred to Amoy in 1855, 
and to Shanghai in 1858. In the same year he was 
attached to the Earl of Elgin’s special mission to China, 
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and afterwards to H.M.S. Inflexible as interpreter in a 
circumnavigating expedition round Formosa, in search 
of certain Europeans said to have been held in captivity 
at the sulphur mines on the island. 

In i860 Mr. Swinhoe attended Gen. Napier, and after- 
wards Sir Hope Grant, the Commander-in-Chief, as inter- 
preter, and received a medal for war service. At the end 
of the same > ear he was appointed Vice-Consul at Taiwan, 
Formosa, and in 1865 to the full Consulship. In 1866 he 
was Consul, temporarily, at Amoy, and in 1868 went to 
explore the Island of Hainan. From May, 1871, to 
February, 1873, he was acting Consul at Ningpo, and at 
Chefoo until October of the latter year, when he had to 
retire from the service, on account of increasing para- 
plegia, from which he died on October 28 last. 

Mr. Swinhoe was a Fellow of the Asiatic Societies of 
China and of Bengal, as well as of many other societies, 
having been elected into the Uo>nl Society in 1876. 

By far the majority of Mr. Swinhoe* scientific com- 
munications — filty-two in number— mostly on the mam- 
malia and birds of China, arc to be found in the Piocecdinys 
of the Zoological Society of London between 1861 and 
1874. Other papers appealed in the ibh and the Annuls 
and Mayaiinc of Nat it) a l 1/h.toiy within the same 
period. Among the most iuipmtint of these aie the 
“Catalogues” of the mammals and buds of China and 
its islands, in which are to be found descriptions of many 
new species of both classes, among wlikii aie St. John’s 
Macaque (Macacus san< //* joJnuuns), the Water Deer of 
Shanghai ( Hydropotes incninf), the Mantchunan Deer 
(Corns manichurii its), the Orange-bellied llelictis 
(Hcliihs sitba/n anltatn), the Sup. rb Flying Squirrel 
{R/cro/uys y Hindis), Boyce’s Stork Chon/a boydana), 
together with a great number of other biuls, for .1 com- 
plete account of which we cannot do better than refer our 
readers to a work upon the birds of China, by M l’Abbe 
I)a\id and M. E. Oustalet, published at 1’aiis a week ago. 

Michie’s Deer (Lopho Iraklis ndthianits) i-> ihc name 
given by Mr. Swinhoe to a small deer hum Ningpo, with 
antlers more diminutive than many other species. This, 
or a very closely-allied species, was previously sent to 
Baris by Fere David, and described by M. A. Milne- 
Ed wards under the name Efapl/od/tv u/dtal< pints. 

Mr. Swinhoe, besides the collection* which ho made, 
was indefatigable and particularly successful in his 
endeavours to send living animals bom China to tins 
country, and there are many species, including Cams 
swinhoii, liydropotes tin / /in r, and Cnonni bo\\ituta , 
which were lir*t procured by him 

It will be some time, we fear, bcfoic so cutei pi ising a 
naturalist as Mr. Swinhoe takes up his lesnlcnce in 
China, and employs every available oppoitunily tor the 
prosecution of his favourite line of research. 


DOUGLAS A. SPALDING 

O UR readers 'must be familiar with this name as that 
of an occasional contributor to Natukk of thought- 
ful and acute articles in the department of mental 
science ; they will be sorry to hear- but those who knew 
him will not be surprised— that Mr. Spalding died on 
October 31, at Dunkirk, just as he was preparing to go to 
the Mediterranean coast to spend the winter. Not much 
is known of Mr. Spalding’s early life, but we are told by 
one who ought to know that his parent, belonging to 
Aberdeenshire, were in very humble circumstance*, and 
that he was born in London aoout the year 1840. He 
himself spent his early years in Aberdeen as a working 
slater, doing his best to educate himself. By the kind- 
ness of Prof. Bain Mr. Spalding was allowed to attend 
the classes of Literature nnd Philosophy in Aberdeen 
University free of charge, in the year 1862. Auer that 
he got some teaching about London, and worked very 
hard to support himself, and even managed to keep his 
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terms as birristcr, though he never practised. It 
was during this period of privation that he contracted 
disease of the lungs, from which he suffered greatly up to 
the time of his premature death. The first thing that 
brought him to the notice of the scientific world was his 
experiments on the instinctive movements of birds, which 
were first described at the Brighton meeting of the British 
Association in 1872, and published in Macmillan's Maga- 
zine for February, 1873. From a series of interesting 
experiments on chickens he showed that the only theory 
in explanation of the phenomena of instinct that has an 
air of science about it is the doctrine of inherited associa- 
tion. Instinct, he maintained, in the present generation 
of animals, is the product of the accumulated experiences 
of past generations. In another paper at the Bristol 
meeting of 1875 he communicated the results of further 
experiments, some described in Na'IURE, vol. viii. p. 289, 
bearing out still more strongly the conclusions he had 
already reached, and which he summed up in the statement 
that “animals and men are conscious automata.” The 
Brighton paper brought Mr. Spalding into deserved repute. 
While travelling in France he became acquainted with 
John Stuart Mill, and through him afterwards with many 
other distinguished men, who all treated Spalding with 
great respect. Through Mill also, we believe, he became 
acquainted with Lord and Lady Amberley, with whom he 
lived as companion and tutor to their children from 1873 
until the death of Lord Amberlev. Mr. Spalding was 
appointed guardian to the children, but was ultimately 
compelled to withdraw from this office owing to his 
religious opinions, K ill Russell, however, allowing him 
to retain for life the salary settled upon him by Lord 
Amberley. For the last two years Mr. Spalding has lived 
mostly in the south of France, bearing his fatal and pro- 
tracting illness with the greatest equanimity, regretting 
only his [in wrlcssness to work and his enforced absence 
from London. 

As to the value of his scientific work our readers having 
the material before them are able to judge. By his experi- 
ments on animaKhedidnuich not only to clear up the nature 
of what is call d instinct, but also to shed a new light on 
certain mental phenomena in man himself. His papers in 
NATURE, mo.tly reviews of works connected with psycho- 
logy, on the metaphysics of instimt and evolution — of the 
latter doctrine he was a warm advocate— were good speci- 
mens of clear and close reasoning. That he had a tender 
side to his character is evident from even his Association 
papers, and still more so from the interesting letters written 
by him to Natuuk, last April, on the swallows and 
cuckoos at Menton. All who knew him felt that had his 
health permitted he would have added largely to scientific 
knowledge in the special department to which he had 
devoted himself— physiological psychology. 


OUR ASTRONOMICAL COLUMN 

Tmo Sol. AH Eci.l I’SE OF 1S7S, February 2. — The 
eclipse of the sun in February next will be annular, but 
the central line passes at such high southern latitudes that 
the annular phase is not likely to be observed unless it be 
in the western parts of Tasmania near sun-set. Thus the 
central eclipse will commence in longitude io3°o' west of 
Greenwich, latitude 73° 8' south, and will end in longi- 
tude 149° 25' east, latitude 40" 58', and the eclipse is cen- 
tral at noon in longitude 1 12 0 27' west, and latitude 84° 3' 
south. Another point upon the central line is in longitude 
145 0 25' east, and latitude 42" 25', where the sun's altitude, 
however, will be less than 4 0 ; this point lies on the west 
coast of Tasmania. Launceston is near the central line, 
but at the middle of the eclipse the sun at that place is 
almost in the horizon. 

A large partial eclipse will be visible over the southern 
parts of Australia. At Melbourne it will commence at 
oh. ira. r.M. local mean time, at 120° from the sun’s north 


point towards the west, and will attain its greatest magni- 
tude 0*91, just before sunset, or at 7h. 4. At Adelaide the 
eclipse will begin at 5h. 44m. local time and will be greatest 
about 6h. 45m., when the mignitude will be o\S5, with the 
sun at an altitude of between y and 6°. At Perth, in 
Western Australia, the whole eclipse will be visible ; 
greatest about 5I1. 25m. local time, magnitude o*66, with 
the sun at an elevation of 23". 

The next total eclipse of the sun visible in those parts 
of the earth will take place on the morning of September 
9, 1885. At Wellington, New Zealand, the eclipse begins 
about a quarter of an hour after sunrise ; totality com- 
mences at 7h. 42m. A.M., but continues only about forty 
seconds ; in 175° 3' east, and 40 ' 34' south, on the central 
line, the duration of totality is nn. 54s. It should be 
stated that these figures are founded upon the tables of 
Damoiseau and Carlini. 


The Minor Planet Euphrosyne.— It does not 
frequently happen that we have to look fora planet at 6o° 
of north decimation ; such, however, will be the case at 
the end of the present year, and in the first days of 1878 
as regards Euphrosyne, No. 3 1 of the group, which was 
discovered by Ferguson at Washington, on September 1, 
1854. The planet will be in opposition on December 18, 
with the brightness of a star of the tenth magnitude. 
The following are its calculated positions when passing 
its greatest northern declination. 


iah. Berlin M.T 

Right Asce ision. 

De< linution. 

Distance 
from the 


h. m s 

n / u 

Earth. 

1877, December 31 

... 5 20 I7I .. 

. Go 2 56 ... 

. 1613 

1878, January 1 

... 5 IS 41/5 .. 

. 60 2 59 ... 

1-614 

»> »» - 

... 5 17 241 .. 

. 60238 .. 

. 1-618 


The star L. 10067 in Camelopardus, which Lalande 
calls an eighth, and Argelander a seventh, will be a good 
guide for identifying the planet in this position. At 
midnight at Greenwich on January 1, by calculation, 
Euphrosyne will precede the star seven seconds in R.A., 
seven minutes to the south of it. 

The latest elements of this body which, it will be seen, 
approaches much nearer to the pole of the equator than 
the generality of the small planets, are as follows, 
according to the computations of Mr. S. W. Hill 
Epoch 1877, December 18 o M.T. at Berlin. 


Mean Longitude 
Longitude of Perihelion 

,, Ascending Node 

Inclination 

Eccentricity 
Semi-axis major ... 


90 10 23 
93 *7 3® 
3* 33 23 
26 28 34 
0-222786 
3-14902 


Comets of Short Period in 1878.— Of the comets 
known to be performing their revolutions in periods of 
less than ten years, two are due in perihelion again in the 
ensuing year, probably within a few days of each other. 
According to Dr. von Asten’s elements of Encke’s comet 
at its appearance in 1875* the next perihelion passage, 
neglecting perturbation, would fall about July 270, 
which involves an apparent track in the heavens un- 
favourable for observation. In 1 84 5 > the con- 

ditions were more nearly the same than at any of the 
comet’s returns since its periodicity was first ascertained, 
only four observations were secured between July 4 and 
14— at Rome, Philadelphia, and Washington. If the 
comet is not observed (before the perihelion in 1878, 
while at a considerable distance from the earth, it may 
be found at the observatories of the southern hemisphere, 
after perihelion, or in the latter part of August, when it 
makes its nearest approach to us, although its distance $t 
that time will not be less than the mean distance of the 
earth from the sun. The second comet, which is due in 
perihelion in 1878, is that discovered by Dr. Tempel on 
Juhy, 1873. The period of revolution assigned by Mr. 
WflS. Plummer from observations extending to October 
20, is 1,850 days ; and the comet, neglecting perturbations 
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which are not likely to be material, would be in perihelion 
again about July 20 ; this date, however, will be uncer- 
tain, as thus far no definite discussion of the observations 
in 1873 has been published. Some time since it was 
stated that Herr Schulhof, of the Vienna Observatory, 
was at work upon this comet. W ith the above date for 
perihelion passage, the apparent path would be favourable 
for observations, and the comet would approach the earth 
almost as closely as is possible with the actual form of 
orbit. 


NOTES 

The session of the Royal Society opens next Thursday with the 
Bakerian Lecture On the Organisation of the Fossil Plants of the 
Coal Measures, Part ix., which will be delivered by Prof. W. 
C. "Williamson, of Manchester, F. R.S. 

Wf. learn from the Times that the following is the list 
of the new Council which will he submitted to the Royal 
Society for election at their anniversary meeting on St. 
Andrew's Day next, the 30th instant : — President, Sir 
jo'cph Dalton Hooker, C.B., K.C.S.I, MD., D.C.L., 
LL. D. ; Treasurer, William S pot ti* wood e, M.A., LL.D. ; 
Secretaries, Prof. George Gabriel Stokes, M.A. D.C.L., LL.I)., 
Frof. Thomas Henry Huxley, LL D. ; Foreign Secretary, Prof. 
Alexander William Williamson, Ph.D. ; other members of the 
Council — Frederick A. Abel, C.B., V.P.C.S., William Bow- 
man, F.R.C.S., Frederick J. Bramwell, M.I.C.K., William P*. 
Carpenter, C.B., M.D., LL.D., William Carruthcrs, F L.S., 
William Crookes, V.ILC.S., Prof. P. Martin Duncan, M.B., 
P.G.S , William Farr, M.D., D.C.L., Prof. William H. Flower, 
F.R.C.S., Prof. G. Carey Foster, B.A., F.C.S., John kusscll 
Hind, F.R.A.S., Lord Rayleigh, M.A., Vice-Admiral Sir G. 
II. Richards, C. lb. Prof. Henry J. Stephen Smith, M.A., 
Prof, Bdfour Stewart, M.A., and Pro f . Allen Thomson, M.D., 
F.R.S.F. 

Mr. F. M. Baii-oik, Fellow and Lecturer of Trinity College, 
Cambridge, has joined the editorial staff of the (Quartet ly 'Journal 
of Microscopic Science. The journal will in future be conducted 
by Prof. R.iy Lankester as responsible editor, with the co-opera- 
tion of Mr. Archer in Dublin, Mr. Balfour in Cambridge, and 
Dr. Klein in London. The volume for the year just concluded 
shows an increase in the number and efficiency of the lithographic 
plates. Instead of sixteen octavo plates as usual four years ago, 
there are twenty-five, many of which are double si/ed, and some 
coloured. 

Madame Leverrier, the widow of the astronomer, died on 
November I, at the age of fifty-eight years. This lady was 
suffering from a protracted illness, when the loss of her husband 
produced a shock from which she was not able to recover. She 
was a daughter of M. Choquet, an eminent professor of mathe- 
matics in Paris. Her father, about cghty years old, was present 
at the funeral. On the very day that Madame lavender died, 
the Journal Offinel published a decree, signed by M. Brunet, 
the Minister of Public Instruction, ordering the bust of Leverrier 
to be placed in the Palace at Versailles, where are to be collected 
the memorials of the great Frenchmen of the nineteenth century. 
This honour has been decreed to a number of other men who 
have ranked foremost amongst litterateurs , artists, or politicians. 
M. Leverrier, it is strange to say, has been chosen as the only 
representative of science. 

The French Academy of Medicine has been authorised by the 
ministry to accept a legacy of 4,000/. bequeathed by Dr. Demor- 
quay, to help them to build a hall of meeting. 

M. Fa^e, Inspector-General in Science of Secondary Edu- 
cation in France, has been appointed to a similar office for 
superior education in succession to the late M. Leverrier. M. 
Fernet has succeeded to M. Faye’s post 


M. \\ attevili.k, director of Arts and Sciences in the French 
Ministry of Public Instruction, has issued a circular notifying 
that a special exhibition will l>e held at the Champ de Mars, for 
collecting the results of the scientific missions granted by the 
French Government in 1S67. Almost every country, civilised 
and barbarian, near or remo'e, has been vi.xited. 

M. Bertrand, the perpetual secretary of the French Academy 
of Sciences, has been appointed by M. Bonnet manlier of the 
International Metric Commission. 

Commander Guiseite Telkenkr has announced his inten- 
tion of placing at the disposal of the Italian Geographical 
Society a sum of 40,000 francs to found a section of commercial 
geography and organise at Rome a museum to contain specimens 
of all the products which Italy exports and imports. 

At a meeting held at the London Library on October 26 
(Mr. Robert Harrison in the chair), it was determined to form 
an Index Society, with the immediate object of compiling subject 
indexes and indexes of standard books of facts, to be printed 
and circulated among the members ; and with the ultimate 
object of building up a general index of universal Iiteiature, 
which can be referred to at the office of the society during com- 
pilation. The great aim of the society will be the gradual 
accumulation of aids towards the preparation of a key to all 
knowledge, and witli this object a library of indexes will be 
commenced. The subscription will be one guinea. Subscribers' 
names and suggestions on the subject of the proposed society will 
be received by Henry B. Wheatley, lion. sec. pio t t m. % 5, 
Min ford Gardens, West Kensington Park, \V. The utility of 
such a society and such an index to scientific men ol all classes 
and grades will be obvious, and the elTmt now being made 
desenes their hearty support. 

The system under which the official addresses are made at the 
annual meeting of the American Association for the Advance- 
ment of Science seems curiously complicated, and sometimes is 
a puzzle even to the old members of that body. The retiring 
president, who lias lieen the presiding officer in the preceding 
5 ear, makes the opening address, which is the presidential 
address for that year. The presidents o( the sections, on the 
ether hand, who have just entered on their duties, open their 
sections respectively with an address. There are only two sec- 
tions, A and B ; other divisions are parts of these, mid are 
characterised as sub-sections. Section A. lias charge of mathe- 
matic®, astronomy, physics, chemistry, and microscopy ; Section 
B of /oology, botany, geology, palaeontology, ethnology, and 
archeology. There is a further complication in the circumstance 
that the presidents of the sections art* also the two vice-presidents 
of the Association. To illustrate this arrangement, we may cite 
proceedings at the meeting of last August at Nashville. Prof. 
W. B. Rogers, who was the president of the Association last 
year, and president at the Buffalo meeting, was expected to open 
the Nashville meeting with the presidential address, but was 
prevented by illne s. Professors E. C. Pickering and O. C. 
Marsh are respectively presidents for the present year of Sections 
A and B, ami also vice-presidents of the Association. 1 ne 
address on ** The Introduction and Succession of Vertebrate 
Life in America,” by Prof. Marsh, which we recently published 
in full, was his official address as the president of Section B, 
delivered at the opening of the Section. To carry the illustra- 
tion further, it may be added that Prof. Marsh, who was elected 
at this year’s meeting, president of the Association, will not 
preside till next year at St. Louis, and will not lie expected to 
deliver his presidential address until the meeting of the following 
year, 1879. 

The death is announced of D»\ Henry Lawson, until recently 
editor of the Popular Science Promo. 

Mr. James Flower, for many years the articulator of the 
skeletons at the Royal College of Surgeons, has just died from 
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carcinoma of the rectum, from which he had been suffering 
for some time past. Mr. James Flower was seventy* seven years 
of age, and had served in the army in his younger days. 

From statements made at a meeting of the California Academy 
of Sciences, the eucalyptus tree may be enumerated among the 
means for checking fire. Eucalyptus shingles arc said to be 
fire-proof. A tree of this species was exposed to the San Fran- 
c ; sco fire of 1876, and is still flourishing. The notion is urged 
that the spread of fires in cities could be checked by setting out 
such trees for shade and ornament. All varieties of the euca- 
lyptus are said to possess this valuable property. 

The first examination of Surveyors and Inspectors of Nuisances 
by the Sanitary Institute of Great Britain, took place on Monday, 
October 29. E'ght candidates presented themselves, five of 
whom were successful in obtaining certificates of competence, 
namely, Mr. II. M. Robinson, Surveyor, Ulvcrston ; Mr. J. 
Parker, ditto, Bridgwater ; Mr. F. Booker, Inspector of Nui- 
sances, Bradford ; Mr. W. S. PrebMes, ditto, Blackburn ; Mr. 
Thomas Blanchard, ditto, Evesham. Fifteen candidates have 
already entered their names for the next examiintion. 

News has been received, the Cto^oph'nal Mu^adne states, 
from M. Kelsief, who has been making researches during the 
past summer along the Muimanian coast and in Lapland, for 
the Moscow Anthropological Exhibition of 1S70. M. Kelsief 
had been travelling with M. Singci, secietary of the Natural 
History Society; and the two had, up to the time of their 
parting company on the borders of the White Sea, made a good 
collection of stone implements and other prehistoric remains, 

M. Kelsief then took a cruise in a small vessel, and traversede 
with considerable difficulty, about 800 versts in all in the White 
and Polar Seas, and passed the whole of the summer within the 
Arctic circle. Along the Murmanian coast he visited the Lapps, 
who inhabit there subterranean dwellings, grouped at intervals 
of between 70 and 100 versts. He was accompanied by only 
one servant, and after enduring considerable lnudships through 
exposure and insufficiency of food, lie started on August 29 for , 
the north of Finland, where he proposes to visit the Lapps of , 
Lake Enarn, and to return to St. l’eteisbuig by way of Turnca. 

The portion of tin* Indus River where it emerges from Kash- 
mir territory and flows through the mountainous region ol Gilgit 
and Chilas to rejoin our frontier near Hatband -a strip in all of 
about 120 miles in length— hns |ust received, we learn from the 
Geographical Magazine, detailed exploration at the hands, of a 
Punjab surveyor. This piece of woik will complete our geo- 
graphical knowledge of this river, and will contnbute useful 
topographical information to our future maps, though it must 
be remembcied that the general course of the river had been 
pretty accurately determined in 1S70 by Capt. C arter’s careful 
triangulation of the peaks flanking its eastern and western 
banks. 1 

The London papers contain frequent announcements of j 
expected high tides, which are no doubt useful to many as fore- 
warnings of danger. But we cannot understand why the burden 
of such predictions should fall solely upon Capt. Saxby. Is lrc 
the only one qualified and concerned to make such predictions? 

We have received a reprint of four important papers which 
originally appeared in the Xeiu York Tribune , and which are 
now sold separately by that paper at the insignificant price of 
10 cents. The papers are on the Evolution of Life, by Dr. 
Draper ; Ancient Life in America, by Brof. Marsh ; Catas- 
trophism and Environment, by Mr. Clarence King ; and the 
Peabody Museum (illustrated), by Mr. Wyckoff. This is No. 
37 of these science numbers of the Tribune ; evidently, then, 
it is the interest of the management to find space for so much ! 
science. 


A committee has been formed in Holland under the patron- 
age of Prince Henry of the Netherlands, and 24,000 florins have 
been collected, to send out in May of next year a small but strong 
sailing vessel to the west coast of Spitzbergen, with the view of 
reaching the mouth of the Yenissei. The objects of the expe- 
dition are to explore the new commercial route to, the Siberian 
rivers, to train sailors who might ultimately be intrusted with 
the foimation of a scientific station, and to erect a few monu- 
ments to the memory of the early Dutch arctic navigators. 

Tiie celebrated mammalian and reptilian remains obtained by 
Mr. Heckles from the base of the middle Pui becks at Durdle- 
sLonc Bay, and described by Prof. Owen in the Paheontographical 
Sociery’s Memoirs were acquired last year by the British 
Museum. Under the care of Mr Davis they have been carefully 
cleaned, mounted, and labelled, and are now being placed in 
cases. The total number of specimens acquired was about 2,000, 
but only some of the best are exhibited. 

Tub tank prepared at the Westminster Aquarium for the 
whale is now used as a seal pond. Its huge size gives ample 
scope for the gambols of the young seals, which can now be 
seen under ciicumstanccs more favourable than have bc f orc been 
offeied in London. 

Mr. O. II. A. Moc.c.s writing to the Time* from Bullpits, 
Bourton, Dorset, states that that place was visiti d on Friday 
last by what seemed to be two shocks of an earthquake. The 
first uccuned at about 8.10 A.M., and w-as accompanied by a 
rumbling sound, which lasted about ten or twelve seconds. The 
vibration of the ground was very slight, all hough it could be dis- 
tinctly felt. The second shock was felt at 11.20 a. m. The vibration 
of the ground was very violent, causing houses to shake and the 
windows to rattle. This lasted about six tvcoiuL, and was 
accompanied by a luinble like the former, onJ> heavier, which 
lasted about eight or ten second.;. 

A slight shock of cailhquakc was felt on Sunday afternoon 
at New York. It was also felt m New Brunswick and Quebec. 

Messrs. J. and A. Ciiujuim.i have publLhtd in a separate 
foim, for the u^eof students, the valuable “Notes on Embryology 
and Classification ” by Prof. Laukesler, from the current number 
of the QuarUily Journal oj Aha one/. * Science. 

Under the title of “ The Lazy Lays and Prose Imaginings, 
wiitten, printed, published, and reviewed by William II. 
llarrison,” of Great Russell Street, the author has published a 
collection of vci»e interspersed with short pro-e pieces partly 
sentimental but mostly intended apparently to be funny. Scien- 
tific men and matters are in 011c or two cases alluded to, and the 
imprint bears that the work is published “a.i>. 1877 (popular 
chronology) ; a.m. 5877 (Toiquemada) ; a.m. 50,800,077 
(Huxley).” We believe our readers may derive a little amuse- 
ment from a perusal of the volume. 

The additions to the Zoological Society’s Gardens during the 
past week include an Anubis Baboon ( Cynocephalus anubis) from 
West Africa, presented by Mr. Ward ; a Macaque Monkey 
[Ma txcus eyuornolg/^) from India, predated by Dr. W. B. 
Stirling ; a Grey Ichneumon (lAtpes/es griseus) from India, pre- 
sented by Mrs. Henry jephson Mcllo ; a Central American 
Agouti [J\uvprocta istiiniua) fiom Central America, presented 
by Mr. A. Stradling ; three S data's Curassows (CraA sdaleu) 
from Paraguay, piescnted by Mr. Alex. F. Baillie ; a Puff Adder 
(Tt/era anctam) from South Africa, presented by Mr. A. Biden; 
a Pike Indus) from British Fresh Waters, presented by 
Mr. A. D. Bartlett ; an Axis Deer {Cervus axis) from India, a 
Three-banded Armadillo ( Tclypcutcs conurus) from La Plata, 
<$p0sited ; a Cape Buffalo ( Bubalus eager), two Coatis (Nasua 
ttastca), bom in the Gardens. 
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AMERICAN SCIENCE \ 

-THE chief signal officer of the U.S. army has been urging that ; 
1 physical observations of the sun be made, as of sun-spots, 
facuhe, protuberances, &c. , in reference to their supposed, nfluence j 

sSi t; , Th * *-» i 

Naval Observatory at Washington has already accepted this 
w anr i it is considered very desirable that some other 

ESs” d ti.V^,andat le J one on the western coast, 1 
co-operate in this undertaking. 

Dr C A White, paleontologist to the United States Geo- 
locical and Geographical Survey of the Territories, has spent the 
season making a critical study of the meso/oic and camozoic 
I t r'a*a of the great Rocky Mountain Region, and the results have 
tended to confirm in a remarkably clear manner the statement 
often 1 xpiesed by I)r. Hayden in his annual reports, that the i 
nt,re serit s of derosits are consecutive from the Dakota group 
of cretaceous age below, to the Bridger group of ternary age 
above The sedimentation was evidently continuous through all 
the f changes f'uin marine to brackish, and fiom brackish to 
fresh waters’ that successively took place in that great region, 
although those changes in aqueous conditions produced corre- 
spending changes in the then prevailing forms of invertebrate life. 

The annual rcpoit of the Board of Regents of the Smithsonian 
Institution for 1S76 has been published, and, as usual, contains 
a great deal of matter interesting to men of science. The por- 
tions of the volume detailing the operations of the institution for 
1876 is more e>pccialU occupied with an account of what was 
done* in connection with the International Exhibition of 1S76, 


at Philadelphia, and especially of the very extensive and valuable 
presents made to the United States by the various foreign com- 
missions, and taken charge of by the institution, in accordance 
wiih the law of Congress. Reference is made to an application 
for an appropriation to erect an additional building to accommo 
date these objects, for which it is estimated that a floor space of 
80,000 square feet will be required. Until this is done the col- 
lections in question must remain in their original packages, more 
than 4,000 in number, which are stored on four floors of a sepa 
late building, 50 by 100 feet, and filling them completely from 
floor to ceiling. As usual, the funds of the institution are 
re; orted as being in a favourable condition, the income 
not being exceeded by the expenditure, and an available 
balance even remaining in hand at the end of the fiscal year. 
The second part of the volume embraces biographical notices of 
Dom Pedro II., and also of Gay-Lussac, articles on the kinetic 
theories of gravitation, the revolutions of the crust of the earth, 
the asteroids between Mars and Jupiter, and a number of papers 
on ethnology and archeology. Of these the most important is 
by Prof. Mason on the Latimer collection of antiquities from 
Porto Rico, in which the more interesting obj< cts of this unique 
series are figured. Other papers on ancient mines and mounds, 
implements of various kinds, &c., are also contained in the volume. 


We have to record the death of Mr. Timothy Abbott 
Conrad, one of the oldest and most accomplished palaeontologists 
of the United States. Mr. Conrad was bom in 1803, and com- 
menced his investigations early in the century, beginning with the 
tertiary and cretaceous formations of the United Stales. In 
1832 he commenced an illustrated work on the “Fossil Shells 
of the Tertiary Formations of the United States,” which was, 
fc 1 i CVer, »» P rccec ^ tc l h Y his “American Marine Con- 

c olngy.” Most of his papers appeared in the American Journal 
^ * entice and Arts , and in the Proceedings and fthtnoirs of the 
ca. cmy of Natural Sciences, Philadelphia. lie also contributed 
expert’ thC rei>orts var i° us government exploring 


'Jhc Ration announces the death of Mr. John G. Anthony, for 
a evoted coadjutor of Agassiz in the Museum of 
conrK^i rat ' Ve i j IO °? at Cambridge, where he had charge of the 
in th» Long residence and extensive travel 

Unh'l ^‘°.' alley < ha u made him the first authority in the 
Thawr il a ^ S , 0n * re |h-water shells. He accompanied the 

t0 Iirazl1 ' bu ‘ Sickness prevented him from 
Mr Amhonv 11 a ' terltS ^‘.addition to his special work 

culture He «, Wa ^ s malatame< l an interest in Botany and horti- 
culture. He was a native of Rhode Island and was in the 
seventy-fourth year of his age. ’ 

Prof. Marsh makes the announcement of the interesting dis- 


covery of the remains of two species of fossil bison in the lower 
pliocene of Nebraska and Kansas. They were much larger than 
the existing bison, with more powerful horn,. 

IWI PEPSI TV A A 7 > EDI * CA TI 0 X 4 L 
INTELLIGE XCE 

Cambridge.— The Vice-Chancellor, Dr. Atkinson, on resign- 
ing his office on November 3 (he his been reflected) spoke 
of the progress of scientific teaching in the University The 
efficiency of the University as a school of natural science has been 
greatly promoted, Dr. Atkinson stated, during the past year by 
the erection of the new buildings for the department of compara- 
tive .anatomy and physiology. Although the whole building is 
not yet completed, many of the rooms are already in use, and 
the accommodation which is thus provided for both teachers and 
students will be of the greatest advantage. In connection with 
this subject Dr. Atkinson referred to Prof. Clerk Maxwell’s 
announcement that His Grace the Chancellor has now completely 
equipped the Cavendish Laboratory with all the apparatus and 
instruments which the professor considers that a first-class insti- 
tution of this kind ought to possess. This singular munificence, 
continued so steadily and ungrudgingly for sueli a number of 
years, is but one of the many proofs which Ills Grace is constantly 
giving of his unwearied care and concern for the welfare of the 
University. 

The following gentlemen have been elected to fellowships at 
St. John’s Coll, ge : — Arthur Millies Marshall, H.A., Senior in 
Natural Science Tripos, 1874, and Donald M‘Alister, B. A., 
Senior Wrangler and First Smith’s Piizcman, 1S77. 

Oxford. — At a special meeting of the Town Council held at 
Ox fold on Monday it was resolved to edablisli a fiM-class 
grammar school, the Corporation granting a site in the centre of 
the city of nearly an acre in extent, 4,000/. towards the building, 
and 100/. per annum towards its maintenance. There are to be 
fifty free scholarships tenable for three years, thirty of which are 
to be filled up from the public elementary schools. 

London. — The Council of University, College, London, have 
appointed the Rev. T. G. Bonney, B.I)., of St. John’s College, 
Cambridge, Professor of Geology and Mineralogy fur five years. 

St. Andrews. — Mr. George Chrystal, B. A., Fellow and 
Lecturer of Corpus Christi College, Cambridge, has been 
appointed to succeed Prof. Fischer in the chair of mathematics. 

Among the names likely to be brought forward by the students 
for the honorary and honourable post of rector of the University, 
that of Pi of. Tyndall is mentioned. 


SCIENTIFIC SERIALS 

Morf'hologischcs Jahrbuch , vol. iii. Part 3.— R. Bonnet, on 
the structure of, and circulation in, the gills of Acephaln, pp. 45, 
three plates. — C. llassc, fossil vertebra: (the Squatina*), two 
plates. — R. Wiedcrsheim, the skull of Urodcles, pp. 97, five 
plates; a most valuable memoir on Mcnobranchus, Siren, Pro- 
teus, Amphiuma, Cryptobranchus, Menopoma, Salamandrina, 
Triton, Axolotl, Plethodon, Spelerpcs, Kllipsoglrssa, Ambly- 
stoma. — M. Furbringer, on the cephalic skeleton of Cephalopoda. 

Annalen der Physik und C hemic y No. 9. — On discontinuous 
liquid motions, by M. Oberbcck. — Explanation of Dufour’s and 
Merget’s experiments on the diffusion of vapours, by M. Kundt. 
— On the diffusion of liquids, by M. Johannisgan/..— On the 
internal friction of solid bodies, by M. Schmidt. — On the photo- 
electricity of fluorspar, by M. llankcl. — On the resistance of 
flames to the galvanic current, by M. Hoppe. — On the electro- 
chemical process at an aluminium anode, by M. Beet/..— Further 
experiments on galvanic expansion, by M. Exncr. — Reply to 
Zbliner’s objections against my electro-dynamic views, by M. 
Clausius. — On a mode of inference employed by Prof. Tail in 
the mechanical theory of heat, by M. Clausius. — On the sounding 
of air in pipes, by M. Ciamician. — The spectrum of nitrous and 
hyponitric acid, by M. Moser. — On optical illusion, by M. 
Trappc. 

Beibldtter zu den Annalett , &c., No. 8. — On the equilibrium 
of a drop between two horizontal plates, by M. Bosscha. — On 
cylindrical sound-waves, by M. Grinwis. — Application of the 
galvanic current to investigation of spheroidal state of some 
liquids, by M. Ilesehus. — On the tenacity of copper and steel, 
by MM. Pisftti and Saporita Krcca.— On the polymorphism of 
crystals, by M. Moutier. — The heat of solution of chlorine, * 
bromine, and iodine compounds, by M. Thomsen, — New 
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saccharimeter, by M. Laurent. — Lecture experiment on the 
colour-change of certain double iodides, by M. Boetlger. 

No. 9. — On physical isomerism, by M. Lehmann. — On the 
elasticity of gypsum and mica, by M. Coromilas. — On the influ- 
ence of pressure on the temperature at which water shows a 
maximum density, by M. Van der Waals. — Apparatus for 
measurement of the expansion of rigid bodies by heat, by M. 
Reusch. 


SOCIETIES AND ACADEMIES 

IyONDON 

Chemical Society, November 1. — I)r. Gladstone in the 
chair. — The following papers were read : — On some hydro- 
carbons obtained from the homologues of cinnamic acid, by 
W. H. Perkin. These hydrocarbons were prepared either by 
heating the acids or by treating the hydrobromo acids with 
bases. The following acids were prepared and examined : — 
Hydrobromocinnenylacrylic, hydrobromocinnenylcrotonic, hy- 
drobromocinnenylangelic. The following hydrocarl ions were 
obtained : — Isopropylvinylbenzene, isopropylallyllienzenc, Iso- 
propylbutenylbenzene, allylbenzene, and but enyl benzene ; the 
dibromides of these bodies were also prepared and examined. — 
On anethol and its homologues, by W. II. Peikin. By heating 
methylparoxyphenylacrylic acid, vinylic anethol was obtained, 
similarly allylic or ordinary anethol and butenylic anethol were 
prepared. In conclusion the author discusses the formation of 
the hydrocarbons from the hydrobromo acids, and concludes 
that they are formed simply by the separation of hydrobromic 
acid and carbonic anhydride. — On two new methods for esti- 
mating bismuth volumetrically, by M. M. 1 *. Muir. To a 
solution of bismuth in nitric acid an excess of sodium acetate is 
added, and then a measured volume of standard sodium phosphate 
solution also in excess ; the bismuth is precipitated, the precipi- 
tate filtered off, and the excess of phosphoric acid determined in 
the filtrate by uranium acetate. The other method given does 
not yield such accurate results. — On the oxidation of ditolyl, by 
T. Camelly. By the oxidation of solid ditolyl the author 
obtained diparatolylphenylcarbonic acid and diparadiphenyldi- 
carbonic acid ; liquid ditolyl yielded orthoparatolylphenylcar- 
bonic acid, orthoparadiphenylcarbonic acid, and finally terc- 
phthallic acid. — On a new manganese reaction, by J. B. Hannay. 
If a solution of a manganous salt in strong nitric acid is warmed 
in the presence of an iron salt with some crystals of potassic 
chlorate, the iron and manganese are precipitated as a double 
manganate of iron and manganese. The author proposes this 
reaction for separating iron from aluminium, &c. 

Paris 

Academy of Sciences, Octolxir 29. --M. IVdigotin the chair. 

- -The following papers were read Kcsiwn' of a history of 
matter (second article), by M. Chevreul.— On the solar photo- 
spheric system, by M. Janssen. — The telephone of Mr. Graham 
Bell, by M. Breguet. — On the determination of the quantity of 
mud contained in current water, by M. Bouquet de la Grye. lie 
uses an instrument named a pelometer ( irijAos, mud), consisting 
of a V- shaped vessel whose rectangular faces, inclined one-tenth, 
are of thin glass, while its sides are of copper or white iron. One 
glass face has a centimetre scale commencing from the angle. 
The pelometer is filled and held vertical ; it then presents a suc- 
cession of vertical layers of increasing thickness upwards, and, by 
comparison with glass-ended tubes containing muddy water of 
various known densities, the proportion of mud may be ascer- 
tained. Other methods are given. Experiments made at Rochelle 
show that the quantity of mud per litre varies from one to ten 
times according to the depth. He considers regular measurements 
of the kind on watercourses desirable for agriculture, &c. — 
On an American vine-stock not attacked by phylloxera, by M. 
Fabre. This vine belongs to the species Kipana. Among 
other merits (besides its immunity) it gives cuttings readily, 
receives grafts from French species better than any other 
American variety, thrives in most arid soils, compact clays, and 
soils long exhausted by vine cultivation, and grows very rapidly. 
— On treatment of phylloxerised vines with sulphocarbonate of 
potassium applied with the distributing pail, in 1876-77, by M. 
Gueyraud. — Observations of the planet (175) Falisa, made at the 
Paris Observatory, with the west equatorial of the Garden, by 
MM. Paul and Prosper Henry. — Stellar systems of 36 0phiuchus 
and 40 Eridan, by M. Flammarion. — General form of coefficients 
of certain developments, by M. Andre. — New mode of plane 
representation of classes of graduated surfaces, by M. Mannheim, 
g— Experiments on the disruptive discharge made with the 
chloride of silver battery by MM, Warren de la Rue and H, W. 
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Muller.— Rheostatic machine, by M. Plante. He combines a 
number of condensers (made of mica and tin), so as to be 
easily charged, from a secondary battery, in quantity and 
discharged in tension. The commutator is a long cylinder of 
hardened caoutchouc, having longitudinal metallic bands, and 
traversed by bent copper wire (for the two objects named). 
Metallic springs are connected with the two armatures of each 
condenser, and fixed on an ebonite plate on each side of the 
cylinder, which is rotated. A series of sparks can be got between 
the branches of the exciter in this arrangement, quite like those 
from electric machines with condensers. The discharges are 
always in the same direction, and the loss of force is less than in 
induction apparatus. A great many discharges can be had with- 
out the secondary battery being perceptibly weakened, as each 
discharge removes only a veiy small quantity of electricity. — On 
semi-diurnal barometric variations, by M. de Parviile. The 
tropical hours may present, at a few days’ interval, divergences 
amounting, during the great period, to forty-five minutes. The 
barometric variations in the tropical hours are not uniform ; the 
maximum of descent of the mercury column occurs about three 
o’clock. Equality between the periods of day and night has 
nevei occurred. The amplitude of the variation is grea*er by day 
than by night, and during the diy season than during the wet. — 
O11 the action of anhydrous acids on anhydrous bases, by M. 
Bechamp. They are capable of uniting wholly. — On the deter- 
mination of reducing sugar contained in commercial products, by 

M. Girard. On the reducing sugar of commercial products in 

its relations to saccharimetry, by M. Morin. He shows the 
optical inactivity of this sugar. — ( )n the production of racemic acid 
in the manufacture of tartaric acid, by M. Jungfleisch. — On some 
physical properties of qucrcitc, by M. Prunier.— Action of solar 
light with variable degrees of intensity on the vine, by M. 
Macagno. Diminution of intensity hinders the production of 
glucose ; the other elements (produced or assimilated) are in 
direct ratio of the luminous intensity. A portion only of potash 
is in inverse ratio of the luminous intensity : the contrary occurs 
in the case of potash combined with tartaric acid. - - On the Ortho- 
nectida, a new class of anitnal parasites of Echinodcrms and 
Turbellaria, by M. Giard.— ( )n the calcareous algm belonging to 
the group of verticillate Siphone.v (Disvclidem, Jlarv. ), and con- 
founded with the Forainimfera.*, by M. Mumer Chalmas — Effects 
of faradisation in a case of hydrophobia in nun, by M. Mencsson. 
Considerable sedative effects were obtained ; the patient, however, 
died after two days through a sudden stoppage of the heart’s 
contractions. 
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BREHAt'S T/LJERLEBEN 

Pic S av gothic? c, von Pr. A. E. Brehm, 2 vols. ; and Die 

Insekicn , von Dr. E. Taschenbcig, 1 vol. (Leipzig: 

Verlag des bibliographischen Instituts, 1877.) 
q'HF. three fine volumes of Natural History wbh the 
1 above titles form part of Brehm’s well-known 
«• Thierleben,” a book which has had a well-merited 
success in Germany and on the Continent generally. The 
volumes on the mammalia, of which those under con- 
sideration are r.ew and enlarged editions, and which 
contain the Ouadrumana, Chiroptera, Carnivora, Insec- 
tivora, Rodentia, Edentata, Marsupialia, and Monotremes, 
had been well appreciated in this country on account of 
its excellent illustrations, trustworthy anecdotes, and 
general literary merits. The new edition issued in 1876 
surpasses the old, for not only are the additional and 
new drawings of first class art and most truthful, but 
much of the context is more decidedly scientific than 
before. Brehm, with his practical knowledge of animals, 
especially of some important groups, and his literary 
powers and judicious choice of illustrative anecdote, was 
just the man to undertake a popular natural history ; 
and the success of the very bulky attempt not only is 
greatly to his credit, but is a testimony of the love of 
good reading amongst the mass of his countrymen. A 
familiarly written introduction on the structure and 
physiology of the Mammalia occcupies the first chapter, 
and then the Primates are considered. There are 
two plates of sitting, standing, jumping, climbing, 
and swinging Anthropomorpha which are exquisite, 
and evidently carefully taken from the life. The rare 
Troglodytes Tschiego, the A 'schiego mbouve anatomised 
by Duvernay, is delineated in four attitudes, and the 
reach of the fingers below the knee is well shown ; below 
it are three capital chimpanzees, but none of them 
equalling Wolf’s admirable swinging chimpanzee in the 
possession of the Zoological Society of London. The 
orangs with their globular heads, projecting lips, and 
hirsute arms, are drawn with great force, and three 
gibbons, spidery and dangling, complete the show. A 
plate of hands and feet illustrates this part of the book, 
and the transition from the highest hand, probably that 
of T. tschiego , for it is more symmetrical than that of 
gorilla, to the lowest paw amongst the American mar- 
mosets is admirably shown. The dwindling of the thumb, 
the gradual equalisation in length of the three middle 
fingers, and the march first on the knuckles, and then, 
in the lower groups, on the palms are carefully demon- 
strated. Osteological anatomy is not much cared for, 
and therefore the skeleton of gorilla is not worthy of 
the book ; but in the chapter on this great ape there are 
some very remarkable plates which enable us to approach 
the truth. 

The chimpanzee comes next-and oh ! there is tuch a 
si) -faced fellow m a » oodcut, utterly beyond the capacity of 
any Bm.sh cutter on wood- illustrating the genial species, 
after whtch instead of before, as one would think ought to 
have been done comes Du Chaillu’s bald Troglodyte, the 
T. tschtego. With regard to this little-known beast, 
Vol. xvii. — N o. 430 1 


Brehm gives some more information about its size and 
general zoology, but he does not enlarge on the Trogfo- 
dytes aubryi of Gratiolet and Alix. A group of Entellus 
monkeys, with their forehead tufts rather exaggerated 
illustrates in part the few pages on the Scmnopithcci, and 
the Macaci arc finely delineated, a life-like savagery being 
given to the Rhesus and pig-tailed kinds. Buhins anec- 
dotes about the baboons arc first-rate, and although the 
drawings of Hamadryas and the mandrill me slightly in 
exaggeration of what is common, they give a capital idea 
of the impudence of the one and the brutality of the 
other. 

Brehm has collected all the good anecdotes and descrip- 
tions from Humboldt, Schomburgk, Rennger, and Henfcl 
about the Howlers, and in spite of the silence of those in 
captivity in Europe we can imagine the terrific noise of a 
tree fud of the adults of Afyct te\ < a? a va. Bartlett is fully and 
deservedly quoted in illustration of the natuial history of 
the spider monkeys, and the delineations of the group arc 
fairly done, ease of position being often wanting in the 
illustrations, however. The short-tailed Bruch vines ate 
for once described and drawn not in c.uicatuie ; the 
context is mainly from Bates, and the sketch looks like a 
monkey and not like the distressed old man with a tail 
like an American vegetable marrow which is usually given 
in books. The Saimaris are introduced under the generic 
title Pithcsciurus to which, and indeed to much tq- 
Brehm’s zoological nomenclature, wc demur. The mar. 
mosets arc grouped, as by Huxley, as Atctopitheci, a name 
given to some sloths by Gray, and there is much con- 
fusion in introducing new generic terms to the genera 
Hapale and Midas. The use of the term Lcopithecus for 
Ha pale, of Hapale for Midas, for instance, shows the 
necessity for a final zoological arrangement of these sm.ill 
monkeys. No less than 239 pages are devoted to the 
apes and monkeys, and then the Lemuroida are com- 
menced under the old-fashioned terms 1 lemipitheci or 
I'rosiinii. Sonnerat, Pollen, and Peters are Brehm’s 
authorities for the natural history of this group, and lie 
does not appear to have had the advantage of studying 
Mivart, Murie, Grandidier, and Owen ; nevertheless the 
article is of good scientific value and of course the illus- 
trations are supercxcellent. There is, however, the old 
jumble of synonyms for the genus Indris, and Lichanotus 
and Propithecus are put in most unadvisedly. The queer 
Stenops, oddly named gracilis, Galago with his ears on the 
move and a bogie of Tarsias spoilt inn — if it were as big as 
a man how truly hobgoblin-like it would be— are excellent 
pictures. There is nothing new, however, about the group, 
and really more good information on anatomical and 
physiological subjects might have been given without 
detracting from the popular nature of the book. I he 
Chiroptera are arranged in rather an old-fashioned 
manner, and are rather curtly treated ; and then the 
second part of the volume opens with the Carnivora, to 
the exclusion of the Insectivora. The lion of course 
comes first, and although there is nothing to nonce 
particularly in the context, every one must admire Leo 
capcmis and the lioness of Leo saiegalcnsis , although the 
specific determinations should sink mto those of varieties. 
The sequence of species then becomes rather .-trange to 
English nat&ral history, the puma and Lchs eyra pre- 
ceding “ Tigris regalis ” or Felis tigris . The clouded 
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tiger comes next as “ N eofelis and the illustiation is Ccrcolabcs preliensilis. A capital plate of the sloth shows 
hardly that of the short-leggedmeek-looking creature in the the short snout which almost looks moist, and for once in 
Zoological Gardens. The jaguar, as drawn in the next a way amongst books of this kind, there is a truthful 
page is too long in the neck, but the rounded top to the rendering of the long narrow wrist with its two claws, 
head is well given ; the anecdotes and general history of The essay on the sloths and ant-eaters is admirable but 
this fine South American beast are beyond ordinary praise, the anxiety to Show the .peculiar progression of the last 
Brehm has paid unusual attention to the smaller cats, group, on the anterior extremities and the position of the 
and the pages devoted to them arc amongst the most claws, has often led the artist to exaggerate. The Mar- 
interesting in the book, and when telling of the lynx, he supials are well illustrated and with great ability, but we 
gives a wood engraving by Beckmann of the common miss some of Gould’s most life-like sketches so familiar in 
form which is wonderful in its details of face-expression most popular works. The pages devoted to the Mono- 
and fur (p. 490). The Cheetahs, so interestingly numerous tremes contain the usual stories, and unfortunately \wrc 
just now in our Zoological Gardens, are fully considered, written before those important additions to their natural 
and in the illustration there is the upward whisk of the history were published, and which have lately been noticul 
tail given to perfection, but the muzzle of the beast is too in Nature. 

long, and the fore legs hardly long and stilly enough. The other volume (the ninth of the work) before us is by 
Cryptoprocta concludes the Ed id it;, and Cants fir hit in' its Taschenberg, of Halle, and is a second edition of the pail 
of Cashmir commences a most intci citing article on the containing the Insccta, Myiiopoda, and Araclmida. The 
dogs. Amongst other beauties there is “ Her Bulldoggoder species representing groups are of course well chosen as 
Boxer,” and Mr. Bill S)kt*s would have been surprised to types, and the author has often taken pains to place novel- 
hnvc learnt that it is called Can/s famiiiaris molossus ties before the readei, especially in the way of illustration. 
gladiator* It is “cin wuthendes, unzugangliches und The short anatomical introduction is sufficient for the 
stumpfsinniges Thier.” Then there is its relation, Mops, general reader, but bardy so for the young student, 
with its sharply curled-up tail and black short nose, the Amongst unusual fornu, 01 rathertinusu.il to the common 
tiny tongue tip not, however, living shown in the engrav- routine of book making, is Mormolyic p/ty/hub's, from the 
ing, which tells the ladies of the period that Bug’s real upper hill country of Java, with its wide leaf-looking elytra 
name is Cants famiiiaris molowits fricator . Amongst and long antennm, and the very common and opposite- 
other dogs a sketch of a pointer by Beckmann is capital ; looking Scaritcs ptyraemon . The burying propensities of 
he is pointing, and just a little in doubt, the tail dropping Necrophorus are told ami illustrated, and there is a vay 
slightly and the head being not over-expectant. The first curious and striking plate of a mole hanging b> the neck 
volume concludes with the natural history of Oloiyon and in a trap, with a crowd of Silphid.r (shield beetles) and 
Canis procyo aides. larva:, besides blow-flies, on and about it, doing their 

The second volume commences with a notice of the best to turn its protoplasm into theirs. Some posts to 
hymnas, and although there is not much to be said in museum-keepers and housekeepers are especially ligmed 
praise of this contribution to their literature, si ill the in the act of working away at a lure’s foot which rests 
delineations of 7/. t rontla and l hint tinea place the dis- on pen, ink, and paper A nlincnu s mutuum l.uva and 
tinctions between the species plainly. //. cioii/la is adult, -/ //arenas fcliio and Jhtnn^tiS tardaiii ^ are 
admirably drawn and the ailiA has managed to give it there in full enjoyment of their mischievous propensities* 
the peculiar weak look of the hind legs and drooping The natural history of Lamps ris, Mcloc, and Sitaris, is cut 
quarters of the caged animal. The Viverridm arc shortly too short, doubtless for want of space, but their interest- 
treated, and one of the few doubtful drawings of the work ing life cycles merit more attention than that of many 
is in illustration of Cy negate bcunctiii . The genus others which arc barely more than mentioned by name 
llcrpestcs , the habits of some of whose species have taxed and might be left out. Apodcrus longicollis, a Javanese 
the imagination of Europeans as well as that of Eastern species looking like a camelcopard amongst beetles, and 
races, follows ; it is judiciously described and the anecdotes unfortunately little known, has an interesting engraving ; 
arc good. The fur-yielding martens and their allies and and equally good is that of the l.ingknfer Brenthus. 
other small carnivora valuable to the furrier arc well Amongst the Hymcnoptcra the habits and nests of 
illustrated, but Brehm had not the valuable volume on /iambus tcnrslris , of Odyncrus panic turn, and of the 
their natural history, lately issued by the American curious Belonogaster and the Sandwasp are wry well 
Survey, to learn from. The bears form a very interesting explained and drawn ; and great praise must be given to 
part of the book, but many of the illustrations have the the delineations of the life cycle of Oihalia and C'mibex. 
positions of the animals rendered awkward by the The only fault to be found in the treatment of the 
attempt to give prominence to specific and peculiar Lepidoptcra is that the article is too short, but the illus- 
structural points. Thus the polar bear in the water is trations are very good. A plate of a rush of a myriad of 
wretchedly done, thanks to the endeavour to render the the maggots of Sciara mi titan's is a strange subject, but 
claws and narrowish snout very definitely comprehensible, very effective, and the long crowd of closely-packed dark- 
The moles and hedgehogs arc fairly noticed, but want of headed long things looks as if short work was to be made 
space begins to affect the treatment of these lower groups, of carrion. Amongst the leaf insects there is Mantis 
but Galeopithccus, very shortly described, is properly rciiyiosa preying rather than praying with a fly in its 
placed at the head of the Insectivora. The Rodcntia clasp, and a host of larvm escaping from a mass of eggs ; 
are of course full of anecdote and light literature, but 1 and there is an equally interesting cut of Bacillus Rossi t, 
Brehm’s illustrations arc by no means as gobd as those cM one of the Phasmodea. A short chapter on the unsavoury * 
the other groups ; perhaps the most striking is that 0^ subject of Pedicuii precedes a sketch of the Cochineal^ 
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insects, and then, after noticing the Chermes that attacks 
that very strong food the larch, we come to a full descrip- 
tion of Phylloxera vastatrix . The Hemiptera are shortly 
mentioned", and then the Myriopoda. There is a good 
picture of Gcophilus dinging around its great prey, a 
large earthworm, and also of a rolydesmus. Amongst 
the Scorpions the long-armed Fhrynus and Gonoleptes, 
and amongst the Spiders a long Tetragnatha and the 
e\traordinar>--bellicl Gastcracantha, form admirable illus- 
trations. A short chapter on Pycnogonum and Nymphon 
concludes this really wonderful volume. 1 \ M. 1). 


OUR BOOK SHELF 

Jhat. lly B. Locwy (Lardner’s Handbook of Natural 
Philosophy. Ctosby Lockwood and Co., 1877.) 

Tim ^ though not a bulky book, is a sort of miniatuic 
Kim \ dopa-vtia of the subject. So far as we have read it 
it seems* to have all the faults of the original (?) work to 
which I.ardnci’s name was prefixed, with the important 
exception of the inaccuracies. These have been to a 
gic a extent removed, and the work has been brought up 
to d.ue, but there is still the woeful want of older, or 
indeed of any guiding principle whatever which distin- 
guished the former editions. Jt is a very curious mixture 
of good and bad, and cannot be called, in any sense, 
attractive to the reader. Numerous tables of expe- 
rimental data arc given, but they are in many cases 
carried to a number of places of figures quite beyond the 
present power of experimental science. 'Luo, or pci haps 
three o r P'e tiguies in the earlier pku* s of each number 
are probably correct ; the others give a show of minute 
ao.utacy which may altogether deceive the beginner. The 
ticaieient of the theoretical part is very meagre, but in 
the experimental pait many cm ions facts not usually 
LnovMi aic given. The book may be useful as a woik of 
ic\i vine to tho-.e v I10 are not in possession of Balfour 
bteu.ads treatise, but we cannot sa) nioie in its fi\our. 

I t / n \, Ih itisi. d>.J Fot e/y/j. The Hisl<ny, ( hgat.o ;;«//’« »\ 

( lt ,K i//.s iitidtiy and Enumeration 0/ the S/'< t u .1 <>/ ihrni n 

J\ms, with a Tt eatise on their Cnllt oat ion. P*> John 

Smith, A.L.S., Ex-Curator of the Royal (hiulens, Kcw. 
New and Enlarged Edition. (London : lLirdwicke 

and Pogue, 1 877.) 


obsolete, or only used in the book now before us. In this 
section nothing is said about the recent researches into 
the nature of the prothallus, construction of the reproduc- 
tive organs, and morphological natme of the sporangia. 
The last part of the work is occupied by an essay on the 
cultivation of ferns, leprinted without alu-iation from the 
hi st edition, but giving the results ot long expeiience of 
the successful cultivation of all gumps of ferns. As a 
work of reference and guide to the cultivation, this book 
will most undoubtedly be of gieat service to the fern- 
growing public. 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible fot opinions expressed 
by his correspondents. Ne it her rot: he unde/ lake to return, 
or to correspond with the write/ s <>/, rcjcAcd manuscripts. 
No notice ts taken of anonymous communications. 

The Editor urgently re/Ui ts con espondeuts to keep their letters a* 
short as possible. The ft ess to e on his spa ; r is so great that it 

is impossible otherwise to ensui e the appearance roen oj com- 
munications containing interesting and novel /acts.] 

The Radiometer and its Lessons 

I hayk little doubt that Prof. Osborne Reynolds is much mure 
competent than I am to say what is 01 is not consistent with the 
kinetic theory of gases, but I liaully think that he gives evidence 
of this in his letter to last week’s N.vmii. (p. 27). Unless my 
ignorance of the matter is more complete than 1 .1111 aware ol, 
the law that the rate of communication ot heat to a gas is inde- 
pendent of t lie density, applies only when the space occupied 
by the gas is sj great, or the variation* of density so small, 
that these variations do not alter the temperature-; of thow 
portions of the gas which arc at each instant respectively re- 
ceiving and giving out heat. This condition cannot, 1 imagine, 
be fulfilled 111 the radiometer, when: it seems to me inevitable 
that an action of the kind to which Mi. John, tone Stoney 
called attention must lake place. (1 . Larky Ku.ikk 

P.S. —Since writing my previous lettei !<» Naii'uk, a foil 
night ago, I have read a paper by Mr. R. EmUin.i, 111 /’e; ;cn- 
dot // ’.v Aunaten (vol. clviii. pp. 572 5 >5) . The, pnpet contain 
be ides a theoretical investigation oi the motion of the radio- 
meter founded on the kinetic theory ol gaxcr, an experimental 
pi oof that the action becomes much lc.s when an extiemely high 
degree of rarefaction is readied. The papei itself L not dahd, 
but, as the Part of the Aunaten who li contains it was “closed ” 
on July 31, 1870, the experiments dc, cubed in it cannot have 
bxn much, it at all, subsequent to those (communicated to the 
Royal Society, June 13, 187b) which led Mr. Crookes to a like 
it-sult. G. C. E. 


Thai Mr. Smith’s Ferns, British and Foreign” should 
lmvc reached a new edition in a comparatively short 
time is no small tribute to its value as a book of reference 
for amateurs and fern cultivators. The clucf portion of 
this very neatly got up work is occupied by an enumera- 
tion of cultivated ferns. The different genera, as under- 
stood by the author, who was one of the foremost ptcri- 
dologistsiof his clay, arc described and figured, while a list 
ol the cultivated forms, with synonyms and range of 
geographical distribution, follow under each genus, no 
attempt being made to give a diagnosis of the species. 
I he scope of the work is therefore entirely different from 
T» dt , °* 'k? “ Synopsis Filicum ” of Hooker and Baker. 
1 lie Classification adopted is that propounded by Mr. 
.Smith in his early publication on ferns, an arrangement 
not much used by modern writers. An appendix of 
recently-introduced ferns is given. These have been col- 
lected and arranged under their respective genera and 
r *k. es ’ ^ C1 3 " n ^mes have from time to time been 
thc ;^ 0r ^ lcul ^ral journals and in nurserymen's 
criticalone Vh llSt f h * S thus no pretensions to be a 
historv nf t*v»- I * * * ?° S 5 mteres ting part of the book is the 

which^ nrnha!Jv lr0duCtl0n exotic ferns, a subject about 
Smhh P ThUu y, Ji° Uv “g knows more than Mr. 

in dwrihimr b y 9X1 ex pl*nation of terms used 

th wKaU wnl^m^ S, P erha P s the least satisfactory part of 
the whole volume, as many of the terms are more or less 


L n iil I lead Dr. Carpenter’s Idler in your is ne of the SLli 
inst., it had never occurred to me that his “special purpose” 
was to biing out stiongly my “ thouiuglily scientific and philo- 
s jphical method ! ” This is an act of disinterested kindness 
which recalls to rnc the exquisite truth oi Bean .Swift’s remark, 
“No enemy can match a fnend ’ 

Dr Carpenter’s only reply to m/ letter which appeared in 
your issue of the 1st insl. is contained in the following passage : — 
“If 1 had not found,” he says, “after the publication of my 
Lectures, that he had himself been ‘digging up the hatchet,’ which 
1 was quite disposed to keep buried, by giving his public 
attestation to the * spiritualistic ’ genuineness of what had been 
proved to be a most barefaced imposture, I should not have 
again brought his name into the controversy.” 

Further on Dr. Carpenter paraphrases passages from liis article 
in Eraser's Magazine fur this month, in which he goes more into 
detail touching this “public attestation,” of which in his eyes I 
stand accused. 

“ Eva Fay,” he says, “returned to the United States, carrying 
with her a letter from Mr. Crookes, which set forth that since 
doubts had been thrown on the Spiritualistic nature of her 

* manifestations, ’ and since he in common with other r ellows ol 
the Royal Society had satisfied himself of their genuineness by 

* scientific tests,’ he willingly gave her the benefit of his attesta- 

tion. This letter was published in facsimile m American 
newspapers.” . 

My answer to this calumny shall be brief. 

It is untrue that I dug up the hatchet Dr. Carpenter s 
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expression — in the interval between November 30, 1875, when 
he proposed it should be buried, and the time of his first 
subsequent attack upon me. 

It is untrue that during this interval, or at any other time, I 
gave my “ public attestation to the spiritualistic genuineness of 
what had been proved to be a most barefaced imposture.” 

It is untrue that I gave Eva Fay a letter, speaking of the 
“Spiritualistic nature of her manifestations,” and referring to 
“ Fellows of the Royal Society.” 

It is untrue that Eva Fay “returned to the United States 
carrying with her ” such a letter. 

It is untrue that “this letter was published in facsimile in 
American newspapers.” 

When Dr. Carpenter limits himself to definite statements, my 
task is not difficult. It is, however, less easy to answer a rumour 
of something which somebody told Dr. Carpenter I privately 
admitted. 

“It has been rumoured,” says Dr. Carpenter, in Frasers 
Magazine , “that Mr. Crookes has privately admitted that some 
of his ‘mediums,* when they could not evoke the ‘manifesta- 
tions * by fair means, have done so by foul.” 

I admit that such a rumour respecting Eva Fay was circulated 
in the U nited States, and a Boston gentleman wrote and asked 
me if there was any truth in this statement. I replied as follows 
under date November 8, 1875: — 

“ In reply to your favour of October 25, which I have received 
this morning, I beg to state that no one has any authority from 
me to state that I have any doubts of Mrs. Fay’s mediumship. 
The published accounts of the test seances which to.ik place at 
my house are the best evidence which I can give of my belief in 
Mrs. Fay’s powers. I should be sorry to find that any such 
rumours as you mention should injure Mrs. Fay, whom I always 
found most ready to submit to any conditions I thought fit to 
propose.” 

Considering that this was a private letter from one gentleman 
to another, written eurrente calamo without any thought of sub- 
sequent publication, few of your readers, I believe, will see 
much harm in it. Not being aware that private communications 
were less sacred in America than in England, 1 was certainly 
surprised one moaning to receive a copy of an American news- 
paper containing a facsimile of this private letter. 

It will be observed that this letter is dated November 8, 1875, 
whereas the “ bury-the-hatchet ” episode took place on Novem- 
ber 30, 1875; this therefore cannot be the letter which convicts 
me of attesting to a “ barefaced imposture ” subsequent to 
November 30. 

Moreover, this letter does -not contain the words “ Spiritual- 
istic nature of her manifestations.” Neither does it allude 
to “ Fellows of the Royal Society.” Nor did Eva Fay return to 
“the United States, carrying with her this letter.” Nor was it 
even addressed to Eva Fay. It is then impossible that this can 
be the letter to which Dr. Carpenter refers, and I demand that 
he prove the truth of his allegation by producing a copy of the 
“American newspapers” containing a facsimile of a letter 
written by me answering his description, containing the words 
whiph he professes to quote from it, and justifying his defamatory 
remarks. 

In your issue of last week (p. 26) Dr. Carpenter says nothing 
about this facsimile letter, but lays stress on an ar'.iclc written 
by me ten months previously. Does he seriously mean that the 
publication in March, 1875, of an account of some test experi- 
ments is a breach on my part of his “bury-the-hatchet” offer 
made the following November ? 

I have evidently been labouring under a misapprehension as 
to what Dr. Carpenter meant when he proposed to “ bury the 
hatchet” I supposed he intended to cease misrepresenting my 
views and falsifying my experiments at his public lectures, and 
never afterwards to repeat such calumnies on my scientific posi- 
tion as he had anonymously contributed to the Quarterly Krview 
for October, 1871. It seems, however, that Dr. Carpenter really 
meant that I was no longer to go poaching on his own special 
preserve, and was to abstain for the rest of my life from writing 
even a private letter on a subject which he has investigated for 
more than thirty years, and about which he is now writing and 
lecturing with redoubled vigour. 

Dr. Carpenter refers to an offer made in May, 1875, “ by Eva 
Fay’s manager, that for an adequate sum of money the ' medium ’ 
should expose the whole affair, ” and he vouches ior its truth by 
saying he has seen “copies of the letters.” I cap* supply, not A 
copies , but original letters. I have before me letters from Eva 1 > 
Fay, dated Birmingham, May, 1875, speaking bitterly of the 


temptations and persecution to which >he was being subjected 
to induce her to join in the scheme, to which she was no nirtv 
But how, may I ask, does an abortive conspiracy to complete 
six big guns prove that my “scientific tests which with 
all deference to Dr. Carpenter’s “ good authority ” can h. 
evaded by a “dodge "-were useless, and that in spit® "f them 
Eva Fay cheated me ? 


I am weary of protesting against the imputation which Dr. 
Carpenter conveys in the words “scientific advocates of the 
system. ” I emphatically deny that I have ever advocated any 
“system” in connection with the phenomena ascribed to 
spiritualism. I hive never for one m >ment doubted that this 
name has covered an enormous mass of fraud and trickery ; but 
being convinced that amidst all this falsehood— which it is Dr. 
Carpenter’s mission to denounce in the most fervid eloquence at 
command— there was a solid nucleus of fact, and believing that 
every unrecognised fact is a reproach to science, and every unin- 
vestigated phenomenon is a probable mine of discovery, I con- 
sidered myself not merely entitled, but almost bound in scientific 
honour, to attempt the solution of the question. My attempt to 
bring the so-called supernatural within the realm of fact, to turn 
the light of science on a problem that required investigation, has 
exposed me to many misrepresentations, but especially to the ire 
of Dr. Carpenter, who never tires of repeating every idle tale 
from hearsay evidence. I look back to the days of the alchemists, 
and find the very same kind of fraud, mysticism, and trickery, 
differing but little from the impostures of the present day. But 
then, as now, there were a few earnest students who detected 
the germs of truth amidst the ravings and juggleries of the gold 
makers ; they cherished these germs, and although the Dr. Car- 
penter of that period would doubtless have denounced those 
students as “ scientific advocates of the system ” of alchemy, and 
felt it his duty to “ undermine ” their reputations, they persevered 
through calumny and ridicule, and thereby laid the foundations 
of our modern science of chemistry. 

The readers of Nature have now before them ample illus- 
tration of the falsity of the accusations with which I have been 
persecuted for so many years. A calumny once born, said the 
Great Napoleon, can never be killed. I have, however, done my 
utmost to prove the groundlessness of the very serious charges 
Dr. Carpenter has brought against me, down to the grave indict- 
ments in your issue of last week (p. 26). There is not a single 
charge which Dr. Carpen'er has ever brought against me that I 
am unable to answer with like comp’eteness ; and, judging from 
long experience, I venture to say that any future charges he may 
bring will be equally unfounded. But I cannot, out of regard 
for your readers, to say nothing of the sacrifice of time, continue 
to defend myself from every petty accusation ; and unless really 
forced by some imputation too serious to pass over, this must be 
my last letter on a subject which to me involves painfully too 
much self-reference. I have been constrained, in self-defence, 
to speak in somewhat downright fashion, but Dr. Carpenter’s 
industrious misconstruction has drawn this protest from me. 
Misstatements expressed in a few lines may require pages to 
refute them. A calumny which takes a minute to write may 
demand days to answer. Memories of half-forgotten occurrences 
have to be revived, conversations recalled, old letters hunted out, 
journals exhumed, and, in fact, as much time and trouble ex- 
pended as if getting up evidence for an important legal trial. So 
great a tax for so trivial a purpose is monstrous in its dispropor- 
tion, and I can waste on this fruitless discussion no more precious 
time — time stolen from my physical work in the laboratory, 
already too much curtailed by the pressure of outward bu>iness. 

November 10 William Crookes 


The latter half of Dr. Carpenter’s letter in last week’s Nature 
(p. 26) consists of almost verbatim extracts from his article in this 
month’s Fraser . I beg to refer your readers to a reply to Dr. 
Carpenter’s attack, and a full exposure of his false accusations 
against Mr. Crookes and myself, which will appear in the next 
issue of that magazine. They will then see who has been led by 
“prepossession ” to adopt “methods which are thoroughly un- 
scientific,” and whose are “the statements which^ ought to be 
rejected as completely untrustworthy.” 

Alfred R. Wallace 


Experiment on Fluid Films 

I am experimenting on the optical phenomena exhibited by 
thin fluid films in a state of vibration, and have just ob t a in ed 
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some beautiful results, including the formation of fixed straight 
and curved coloured bands, arranged in symmetrical figures, and 
of pairs of colour-vortices rotating in opposite directions. 

Unless these results prove to have been already described, I 
shall shortly publish an account of my experiments. 

Sedley Taylor 

Trinity College, Cambridge, November 12 


Expected High Tides 

In your 1 ‘Notes ” last week you say that you cannot understand 
why the burden of such predictions should fall solely upon Capt. 
Saxby. This is what many of the public also do not understand. 
Why does not, say, the Meteorological Office take the matter in 
hand, and not leave it to some private individual ? There can be 
no doubt the forewarnings are often of the greatest service and have 
saved the public tens of thousands of pounds and prevented a great 
deal of misery. What I think Capt. Saxby is to be blamed for 
is the desire — it may be only appirent — to make a mystery of his 
predictions with the general public ; and what gives weight to 
this is the fact that the Astronomer- Royal and the heads of the 
Meteorological Office and Society do pot offer the public any aid 
in what is a purely scientific and eminently practical subject, in 
which Londoners are more interested than in the transit of Venus, 
and quite as much as in the storm -warnings for the Channel. 

When in March, 1874, Capt. Saxby came forward and in an 
oracular way predicted a great tide on the 20th, he gave no 
reasons. This many felt was unsatisfactory. Knowing that it 
must result from the action of natural laws curiosity led me to 
investigate the matter, and I found that the subject of extraordi- 
nary tides was a matter of much simplicity ; that the chief factors 
reside in the moon with its varying distances a-ul declinations ; 
the next in the sun and the seasons ; the next in the winds and 
atmosphere ; and the next, perhaps, in the action of the planets, 
as Venus and Jupiter, the former of which we know affects the 
orbit of the eaith, and both have probably some power in pro- 
ducing the atmospheric disturbances in the sun. 

With these factors I predicted a year in ad vance the extra- 
ordinary tide of November, 1875, which had escaped Capt. 
Saxby’s notice. I was also able to say that there are two un- 
usually high tides revolving through the year, exactly six-and-a- 
half synodic months apart, each forty-eight days affer the same 
tide of the previous year; that these with the preceding and 
succeeding tides are chiefly those which may with bad weather 
develop into extraordinary ones ; and that the next great one — 
a very giant among tides — will be on March 20, 1878. 

If Capt. Saxby has some knowledge on the subject which 
others have not, how is it he did not predict the unusually 
high tide of October 26 last, which happened when the moon 
was neither full nor new, nor in perigee ? Why it happened is 
somewhat of a mystery ; the only explanation I can suggest is, 
that the moon had her highest northern declination on that day, 
and that a barometric depression passed over the North Sea the 
previous day, both which would tend to heighten the tide. 
November 12 & g. Jenkins 


The Towering of Wounded Birds 
Last season I fired at a song thrush at a distance of fifty 
yards, but the bird continued its course, as if uninjured, foi 
upwards of 200 yards, when it suddenly “ towered ” in the air 
and as suddenly fell to the ground. Upon examination the bird 
wag found to have been shot through the lungs alone, aud had 
Died internally, the throat being full of clotted blood. The 
. was to tally free from any injury. I have known similai 
oc t c J ir « the pigeon, swallow, and starling. In all 
tUe , , ea< i remained uninjured, and death occurred 
bjei ? orrh ag e * In the case of the starling one 
ff “ ter ® d S P me J the bird continued its course for a few 

u ’ and J 8u <W«ly fell to the ground dead. 

• y ° U r S,d Y i “‘«ces bearing on the matter ol 
gggff. for an maertion in Nature they may prove 

- *3*2 D 1 


Cruelty to Animal.’ Act and Phy.fological Teaching 
showing under the microacope the cirouatioo of theblood in a 


Act *1876®'* ^ U * contravendon of “ The Cruelty to Animals’ 

r .„ Dr ;^-, . F “ te f’ in J lis “ Primer of l'hysiology ’’ (Macmillan and 
Co., 1877) advises the reader to “ go and look at it at once ; you 
will never know any physiology till you do ; ’’ and some naturalists 
here say if no incision is made, the animal being mere i y t i e j 
down, the exhibition of the phenomenon is quite legitimate, while, 
on the other hand, Piof. Huxley, in his paper before the Domestic 
Economy Congress (reported in Nature, vol. xvi. p. 2*4) states 
it as his opinion that a teacher is “open to the penalty of fine 
and imprisonment if he uses ” a frog “ for ihe purpose of exhi- 
biting one of the most beautiful and instructive ol physiological 
spectacles. " 

It was this, the expressed opinion of so distinguished an 
authority as Prof. Huxley, which caused me first to doubt the 
teacher’s right to exhibit the experiment, and it is because of the 
differences of opinion I have mentioned that 1 seek to know 
through your columns if a teacher is or is not at liberty to 
illustrate the blood circulation by this harmless experiment. 

Frank W. You no 

High School, Dundee, November 12 


Smell and ’Hearing in Moths 

NUMBERS of moths, of many different species, are attracted 
into my room on summer evenings by the light ; and they are 
fond of resting on the lamp shade. One night 1 was using some 
very strong ammonia solution — and by way of driving them off 1 
held a 3-nunce bottle of it with the open month almost close to 
them. To my surprise they seemed quite unconscious of it as a 
smell ; they would bear it unmoved for a minute, or sometimes 
for two or three minutes, and they then merely walked an inch 
or two further away from it. I have since tried the experiment 
repeatedly, and with several different s ecies ; but none of them 
seem to detect the presence of ammonia except as a man might 
detect the presence of carbonic acid or of nitrogen in excess, that 
is, by their effects on his system generally. 

The common black and white “ magpie moth,” it is well 
known, often feigns death when captured. 1 caught two, one 
after the other ; both pretended to be dead, and I laid them 
gently on the table a few inches apart. They had remained 
motionless for ten minutes, when I took up a wine glass by the 
stem, and gave it one sharp stroke with a pencil, about six inches 
away from them. Both moths Hew off at the instant the sound 
was heard. 1 repeated this many times with the same result — 
both with these and with other individuals of the same species; 
and I also found that merely holding the glass near them and 
waving the pencil about noiselessly, did not arouse them. 

Loughton J. C. 


Bees Killed by Tritoma 

In a friend’s garden here where there are quantities of Tri- 
tomas or “red-hot-pokers,” hundreds of bees have been this 
year destroyed by them. The honey produced by the flower is 
very abundant, and the bees enter the tube of the corolla to get 
at it ; but the tube, which is only just large enough at the 
mouth, tapers gradually, and so the bee gets wedged in and 
cannot extricate itself. I saw numbers so caught, some in the 
fresh flower, while others remained in the completely withered 
and decaying blossoms. Perhaps it may be due to the fine warm 
days we have had this autumn, inducing the bees to work too 
late after our native honey-producing flowers have been destroyed 
by the wet and frosts ; or is it a regular thing which happens 
every year ? If so bee-keepers should discourage the T ritoma, 
or set to work to select varieties with flowers large enough not 
to kill their bees. Alfred R. Wallace 

Dorking, November 3 


Lecture Experiment 

The experiment described below illustrates in a vepr striking 
lanner the particular instance of the “conservation of energy 
xhibited by the equilibrium of liquids of unequal densities, in 
ommunicating vessels. 

The apparatus consists of a two-necked bottle, having m one 
eck a very strong glass tube half a -.are, or more, in length, 
ad terminating above in a funnel of 200 c.c. capacity, while its 
iwer end nearly reaches the bottom of the bottle ; in the other 
eck is a piece of glass tube, drawn to a jet, and P**»tng only a 
iort distance into the bottle. As the pressure inside the appa* 
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ratus is considerable, the corks by which these tubes are fixed 
must fit very tightly. 

In using the arrangement the bottle is filled with water, the 
jet is then closed with the finger, and the funnel, which should 
be supported on the ring of a retort stand, is filled with mercury ; 
on removing the finger from the jet the mercury falls into the 
bottle, expelling the water which rises in a fountain to a height 
depending upon that of the column of mercury, but rather less 
than is theoretically possible, the height of the fountain being 
ten or eleven times that of the fall of mercury. By employing 
mercury as the falling liquid in Hero’s fountain a similar increase 
of effect may be obtained with that apparatus. 

W. A. Shens i one 


Fownes’ “Manual of Chemistry” 

In my review of Fownes’ “Manual of Chemistry ” are two 
mistakes which I beg to correct. On page 25, line I, read 
improbable instead of improvable ; and line 6, dimorphidu 
instead of isomorphides. Tiie Rf.vikwek 


OUR ASTRONOMICAL COLUMN 

Thk Transit ok Merujky, May 6, i87S.-~Thc 
transit of Mercury, which will occur on May 6 in the 
ensuing year, is the last during the present century in 
which the planet can be observed upon the sun’s disc for 
any length of time in this country, and on that occasion 
the nearest approach of centres will take place only half 
an hour before sunset ; owing, however, to the long dura- 
tion of the transit, 7I1. 35m. geocentric, Mercury will have 
been upon the disc more than four hours and a quarter 
when the sun sets. Reducing to Greenwich by the 
Nautical Almanac data it appears the first external 
contact will occur at 3b. 10m. 583. mean time, and the 
first internal contact at 3I1. 14111. 4s., or the planet will be 
3m. 6s. in wholly entering upon the cbsc. The least 
distance of centres will o< ( ur at 7h. om., and sun-set at 
7h. 29m. The duration of thctiansit is longer than in 
any other of this century, or indeed than in any one that 
has occurred since the year 1756. 

Up to the present year twenty-four transits of Mercury 
have been more or less observed ; in this number are 
included that of 1631, November 7, predicted by Kepler, 
when the planet was seen upon the sun’s disc for the first 
time by Gassendi, at Paris, who observed on the dark- 
chamber method— by allow ing the sun’s light to pass into 
the room through a small aperture in the window, and 
throwing his image upon a white screen ; that of 1651, 
November 3, imperfectly seen by Shakerley at Surat, and 
that of 1 707, May 6, which was observed through clouds 
by Rocmcr at Copenhagen near the egress. Of these 
twenty -four transits it is singular that only eight have 
taken place at the descending node or in May, as will be 
the case next year. Two-thirds of the number have 
therefore occurred in November, when we might have 
expected the hindrances to observation to have operated 
unfavourably in these latitudes. 

Of the three transits of the present century subsequent 
to 1878, that of 1881, November 7, will be wholly invisible 
in this country, the ingress taking place at loh. 16m. and 
the egress at 1 5b. 37m. ; in the transit of 1891, May 10, 
the egress occurs soon after sun-rise ; and in that of 
1894, November 10, it occurs near sun-set. The reader 
who is curious respecting the transits of Mercury in the 
next century may consult a communication from the Rev. 
S. J. Johnson to the Royal Astronomical Society in the 
Monthly Notices , vol. xxxvii. p. 425 ; and for an account 
of Gassendi's long watch for the transit of 1631, and his 
successful observation of it, he may be referred to Prof. 
Grant’s classical work, the “ History of Physical Astro- 
nomy.” 

Nova Cygni, 1876.— Prof. Julius Schmidt mentions 
that the star which he first remarked om Novemba^, 
1876 (and which is not found in the Durchmustcrung) 


diminished very regularly from January to August of 
the present year ; it exhibited none of the slight oscilla- 
tions in brightness which are still seen in T Corona;, and 
we may add in other “ Novas.” With the Athens re- 
fractor he has observed three small stars near the 
variable, with the following differences of right ascension 
and declination : — 


13m 

V = Nova -i*o 

Nova 

- 45 

13 

s ~ » - i ’0 

•• u 

- 81 
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It will be remembered that this star suddenly shone out of 
3*4 magnitude, and had diminished to the limit of naked- 
eye vision soon after the middle of December. Its mean 
place for 1880*0 is in R.A. 2ih. 36m. 59-93., N.P.D, 
47 0 42' 16". 


Comet 1873, IV. — M. Raoul Gautier has worked out 
definitive elements of the comet discovered by M. Borrelly 
on August 20, 1873, and finds the observations best repre- 
sented by an ellipse with a period of 3,277^ years, the 
probable errors of perihelion distance and eccentricity 
limiting the period between 3,012 and 3,585 years. This 
comet, however, was observed for one month only, or 
through an orbital arc of only 58'', and such results of 
calculation in the present case are not perhaps to be 
allowed any great weight. There are mans other comets 
which we imagine would better have repaid the labour 
expended by M. Gautier upon Comet 1 873, IV. Express- 
ing his best parabolic elements in the manner adopted 
in catalogues of comet-orbits, we have the following 
figures : — 

Perihelion Passage, 1873, September 10 83679 M.T. at Berlin. 

Longitude of perihelion 36 48 40 ) M v « 

„ ascending node . . 230 3S 4 \ * J 1 ' 

„ inclination S| o 50 

Log. perihelion distance 9 890956 

M ot ion— retro.* ra« ! e. 

Minor Planets. — Aremaik in this column s mie ti.\.c 
since upon the probability of several discoveries of so- 
called new planets proving to be observations of bodies 
previously detected, appeals to be justified by recent 
experience. Thus the object announced as a new planet 
by Prof. Watson and M. Borrelly in August last was 
shown by Herr Knorre, of Berlin, to be identical with 
No. 141, detected by M. Paul llemv at Paris, on January 
13, 1S75, and it is now stated that the small planet 
remarked by Herr Palisa at Pola on October 2 is really 
No. 16 1, which was discovered by Prof. Watson on 
April 18, 1S76, and received the name Athor. As was to : l 
be expected from the rapidity with which discoveries of 
small planets have succeeded one another of late years, 3, 
calculation is now considerably behind observation, and 
we are still without published elements of a number of 
the bodies lately brought to light.- -Prof. Peters states / 
that he has proposed the name Lianna for the planet 
discovered by him on October 14, which is No. 175, a g* 
name which he says will be understood by those members 
of the “ Astronomische Gestllschaft ” who, at their late 
meeting at Stockholm, participated in the hospitality of 
“ Ydun/ — There is now a strange confusion of mylho- ** 
logies and systems of nomenclature in the minor-planet 
group, a state of things that at one time might have been 
readily avoided. 




THE ROYAL DUBLIN SOCIETY 

A SCHEME for the reorganisation of this society as . 

a branch of the National Museum of Science and f 
Art established by the Government has been under con- $ 
sideration for some time, and a report of the council on t | 
the subject was submitted to the society at its meeting 
on November 8. The scheme includes a recommenda- 
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tion in favour of the amalgamation of the agncu tural 
department of the society and the Royal Agncu tural 
Society, under the tide of the Royal Irish Agricultural 
Society: after some discussion the report was carried. 
The following are the principal points involved in the 

reorganisation^ce with the agreement entered into with 
the Government, the principal conditions of which are 
embodied in the “ Act for the Establishment in Dublin 
of a Science and Art Museum and the Development of 
the Library of the Royal Dublin Society into a National 
Library,” the property of the society in land, buildings, 
and collections has passed into the possession of the 
Government. The society will, in accordance with such 
agreement, receive the sum of 10,000/., which will be in- 
invested in such security as, subject to the approval of 
the Treasury, may be selected ; it will continue to be 
provided with the requisite accommodation in Leinster 
House ; the members will have free access to the several 
departments as heretofore, whilst the existing members, 
as well as all those who shall be admitted before January 1 
next, will have the right to borrow books from the 
National Library. In order to assist in the more com- 
plete development of that part of the society’s work 
which is devoted to the promotion of science and the 
useful arts, it has been arranged that all the scientific 
serials and transactions of learned societies, as well as all 
duplicates in the library, shall remain the property of the 
society ; the Lecture Hall and Laboratory will be reserved 
for its use ; and the collections in the Botanic Garden 
and Museum of Natural History will be available ns for- 
merly for the illustration of papers read before the society. 
The most important condition, however, for the success- 
ful prosecution of the society’s scientific work, pure as 
well as applied, is that for five years the cost of printing 
the scientific papers read before the society will be de- 
frayed by the Government. Concessions equally favour- 
able have been obtained for the agricultural department. 
Thus in lieu of the premises around Leinster House, 
which will be required for museum buildings, &c., the 
Government has undertaken to provide accommodation 
for agricultural shows elsewhere, and to reimburse the 
society for any pecuniary loss it may sustain in conse- 
quence of the change of site from the city to the suburbs. 
In order to develop the scientific work of the society, and 
thus secure to the fullest extent the great advantage of 
having the scientific papers read before it, printed, the 
Committee of Science have submitted a scheme for the 
complete reorganisation of the department under their 
superintendence. Thus, the meetings for the discussion 
of subjects connected with science pure and applied will 
be held in these sections : — 1. For the physical and ex- 
perimental sciences. 2. For the natural science, includ- 
ing geology and physical geography. 3. Science applied 
to the useful arts and industries. The papers to be read 
at these sectional meetings will be published in 8vo, as 
the Scientific Proceedings, the more important to be 
published in 4to, under the title of “ Transactions.” In 
or ~ cr *° consolidate and economise both work and time 
®J~ er scientific bodies have been invited to associate 
themselves with the work of the sections, the meetings 
of which will be held simultaneously on the third Mon- 
day of each month, an invitation to which the Royal 
Geological Society and the Scientific Club have re- 
sponded. A special committee is now engaged in con- 
tn fh 11 ? f thC m ^^ ures m .°st advisable to adopt with regard 
obic« of - hc . SOC ' et y. *0 as to maintain it as an 

r attra “‘° n *® the educated classes, and a pre- 
Panted to the council" in 
■ (1 , that in addition to the more complete 

m^aniMtion of the scientific department steps should be 
. i *??{• re ading-rooms more efficient, to 

ettablish a lending-library for the use of future as well as 
present members, to arrange for the delivery of lectures 


for the elucidation of the latest discoveries in science, 
and to hold occasional conversaziones . According to 
one of the conditions contained in Lord Sandon’s letter 
of February 9, 1876, the National Library will be placed 
under the superintendence of a council of twelve trustees, 
eight of whom are to be nominated by the Royal Dublin 
Society and four by the Government. 

Then followed the Report of the Committees of the 
Royal Dublin Society and of the Royal Agricultural 
Society on the subject of amalgamation, which, as we 
have said, was adopted. The two societies will to some 
extent remain connected ; the AgricuU11r.il Society, Lord 
Powerscourt stated, would be a branch of the Royal 
Society, though under diftVrc ,f management. 


ON THE EOCENE FLOE A OF BOURNEMOUTH 

D URING this last summer and autumn 1 have seized 
several opportunities of continuing my examination 
of the Bagshot Beds of Hampshire and the Isle of Wight, 
some of the results of which I think may interest your 
readers. This series is, as is now well known, of great 
importance from the fact of its being almost the only 
series from the tertiaries whose absolute relative geological 
age is positively known, it being under and overlapped on 
the mainland by the London clay and Bracklcsham beds 
respectively, whilst in the Isle of Wight, occurring in a 
complete series of eocene strata, upheaved vertically, its 
true position is even still more plainly seen. It is further 
important as exhibiting in gradual sequence the change 
from an upland to a swamp flora, and represents very 
fairly the local flora of a long period and of an entire 
continent that has passed away. Of the richness and com- 
pleteness of the flora an idea may be formed from the fact 
that I can reckon in my own collection not less than 10,000 
selected specimens, many of large size, exclusive of twice 
that number which I have discarded, whilst there are also 
local collections at Bournemouth, a splendid series in the 
Cambridge Museum, and a scarcely less important one 
from Alum Bay, at the British Museum. But perhaps 
the most valuable discovery— to the botanist, at all 
events — is that of various beds containing well-preserved 
fruits above the horizon of the leaf-patches, identifiable 
with fruits from Sheppey which are found in the London 
clay, and therefore below the leaves. We thus appear to 
have at Bournemouth the leaves of trees which may be 
descended from those whose fruits are imbedded at 
Sheppey. The assistance, it will be readily seen, of the 
Sheppey fruits will be of the greatest value in deter- 
mining the genera of the Bournemouth leaves and flowers. 
At Bournemouth about sixteen kinds of fruit may be 
collected in the seed-beds just mentioned, including 
Nipadites, Hightea, Cucumites, and 1’etrophiloides, quite 
sufficient to establish the fact that no break took place in 
the succession of the London clay flora. 

The number of forms also common to Bovey Tracey 
is worthy of note. The most abundant fern at either 
locality is Pccopteris li^nituni (now believed to be an 
Osmunda). Palmacites dee mo nor ops of Heer, from Bovey, 
is no other than the Cactus of which I have frequently 
made mention. The dicotyledons of Bovey ascribed to 
Laurus, Ficus, Daphnogene, Dryandroides, &c., appear 
also to be identical with those of the Bagshots, and it is 
therefore not at all improbable that the miocene age of 
the Bovey Tracey beds, determined, as it seems to me, 
on most slender grounds, will have to be reconsidered. 

The extremely local distribution of the leaves in patches, 
each with its distinguishing group of plants, has again m 
fresh instances come prominently under my notice. At 
Studland, in one bed, fan palms with a three-fout radius 
lie massed together, but in a decomposed state ; and 1 
only succeeded by using the utmost care m extracting 
one specimen showing the full length pf the leaf. At 
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Bournemouth a small bed of dark clay was found full of 
leaves of feather palm, crossing each other in every direc- 
tion ; the tip of a frond in my collection measures four 
feet in length, by three feet broad. Amongst other 
interesting specimens is a Smilax leaf of larger dimensions 
than any now living, and a twig of Dryandra, with many 
leaves attached, from Alum Bay, which unites in itself 
several of M. Watclet’s species from the Gr6s du 
SoFsonnais. The discovery of a finely preserved ncurop- 
tcrous wing, and of two apparently hemipterous abdomens, 
are of interest in connection with the large series of insect 
remains from Gurnet Bay, Isle of Wight, lately deposited 
in the British Museum. 

The history remains to be written] of the subsidence of 
the great continent, whose further limits Kdward Forbes 
surmised are yet traceable in the banks of Gulf Weed, 
ranging between the 15th and 45th parallels. Many, 
however, have written on Atlantis, but lacking the direct 
proof of its former existence in comparatively recent 
times, which has nnce come to light. The disappearance 
of almost an entire continent, is not a more startling 
proposition than the elevation of the Alps, Pyrenees, 
Apennines, and Carpathians, over whose highest summits 
the sea rolled at this period. Of the history of this dis- 
appeaiance Bournemouth presents us with but a page, 
still a page full of meaning. The incoming and disap- 
pearance in succession of oaks and beeches, figs and 
laurels, palms and delicate ferns, the swamp-loving aroids 
and Eu< alyptus, Chrysodcum and Osmunda, on the same 
spot ; the appearance in masses of the fruit of Nipa, 
which is stated by travellers to be found in brackish 
estuaries ; the incoming of shore crabs and mud-boring 
ciustacca, sea* shells and Flustra, shingle beeches and 
deeper sea deposits, are each well-marked stages in the 
history of the disappearance of this continent, whose 
existence at this and a Intel period may be gathered from 
the writings, made from different standpoints, of Prcstwich, 
Godwin-Aiisti n, Sorby, and many others. The Bourne- 
mouth and Sheppcy vegetable remains wire brought 
down by one of the rivers draining this continent, which 
at a later period silted over the reptiles of Hordwcll and 
the estuarine shells of the fluvio-marine series. That the 
oscillations which gradually led to the disappearance of 
the land, vestiges of which icinain in Cornwall, the 
Channel Isles, Brittany, Madeira, «X;c., have not ceased, 
even in historic times, there is ample local evidence to 
show. This branch of the subject, however, is scarcely 
yet ripe for discussion, nor would space here allow it to be 
fully entered into. 

Baron Ettingshauseu and myself are preparing a 
monogiaph upon the ferns of this flora which I hope very 
shortly to place in the hands of the Palmontographical 
Society. J. S. Gardner 


THE TELEPJIONE 

the Society of Telegraph Engineers on the evening 
of October 3 1 a lecture of great interest was given 
by Prof. Graham Bell on the Telephone, with the inven- 
tion and improvement of which his name is so intimately 
connected. The lecture was largely illustrated by dia- 
grams, to which Prof. Bell made constant reference, and 
with these illustrations will be published at length in the 
forthcoming pan of the Journal of the Society, We 
have already given a full account of the telephone and its 
principles, and will only now refer to some of the 
interesting episodes which occurred in the course of Prof. 
Bell’s experiments. 

Prof. Bell’s account of his experiments for devising 
methods of exhibiting the vibrations of sound, specially 
for use in teaching the deaf and dumb, is very interesting. 
For some time he carried on experiments with the man Si 
metric capsule of Koenig, and with the phonautograph of 
Ldon Scott, He was led to the idea of constructing a 


phonautograph modelled closely on the mechanism of the 
human car, and at the suggestion of Dr. C. J. Blake, he 
made use of the human car itself, a specimen of which 
was prepared by Dr. Blake, for conducting these experi- 
ments. 

It occurred to him that if a membrane as thin as tissue 
paper could control the vibration of bones that were, 
compared to it, of immense size and weight, why should 
not a larger and thicker membrane be able to vibrate a 
piece of iron in front of an electro-magnet, in which case 
the complication of steel rods in his first form of telephone 
could be done away with, and a simple piece of iron 
attached to a membrane be placed at cither end of the 
telegraphic circuit. 

The form of apparatus he was then employing for pro- 
ducing undulatory currents of electricity for the purposes 
of multiple telegraphy ho describes thus ; a steel reed was 
clamped firmly by one extremity to the uncovered leg of 
an electro-magnet, and the free end of the reed projected 
above the covered leg. When the reed was vibrated in 
any mechanical way, the battery current was thrown into 
waves, and electrical undulations traversed the circuit, 
throwing into vibration the corresponding reed at the 
other cncl of circuit. He immediately proceeded to put 
his new idea to the test of practical experiment, and for 
this purpose he attached the reed loosely by one extremity 
to the uncovered pole of the magnet, and fastened the 
other extremity to the centre of a stretched membrane of 
goldbeater’s skin. He presumed that upon speaking in 
the neighbourhood of the membrane it would be thrown 
into vibration and cause the steel reed to move in a 
similar manner, occasioning undulations in the electrical 
current that would correspond to the changes in the density 
of the air during production of the sound ; and he further 
thought that the change cf the intensity of the current at 
the receiving end would cause the magnet there to attract 
the reed at that end in such a manner that it should copy 
the motion of the reed at the transmitting end, in which 
case its movements would occasion a sound from the 
membrane there similar in timbre to that which had 
occasioned the original vibration. 

The results, however, were unsatisfactory and discour- 
aging. With a reduction, however, in the size and weight 
of the spring employed, distinctly audible effects were 
obtained. ‘‘I remember,” Prof. Bell said, “an experi- 
ment made with this telephone, which at the time gave 
me great satisfaction and delight. One of the telephones 
was placed in my lecture-room in the Boston University, 
and the other in the basement of the adjoining building. 
One of my students repaired to the distant telephone to 
observe the effects of articulate speech, while I uttered the 
sentence, 4 Do you understand what 1 say?’ into the 
telephone placed in the lecture-hall. To my delight an 
answer was returned through the instrument itself, articu- 
late sounds proceeded from the steel spring attached to 
the steel membrane, and 1 heard the sentence, 4 Yes, I 
understand you perfectly.’ It is a mistake, however, to 
suppose that the articulation was by any means perfect, 
and expectancy no doubt had a great deal to do with my 
recognition of the sentence ; still, the articulation was 
there, and I recognised the fact that the indistinctness was 
entirely due to the imperfection of the instrument” After 
a time he produced a form of instrument which served 
very well as a receiving telephone ; and it was in this 
condition his invention was exhibited at the Centennial 
Exhibition in Philadelphia. It was in this condition also 
that Sir William Thomson exhibited the instrument to 
the British Association in Glasgow. 

In pursuing his investigations Prof. Bell has come across 
many interesting facts which we regret we cannot refer to 
in detail. It has long been known that when an inter- 
mittent current of electricity is passed through the coils 
of an electro-magnet a musical tone proceeds from the 
magnet. 44 1 have discovered,” he said, 4t that these sounds 
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are not due wholly to sudden changes in the magnetic con- 
dition of the iron core, a.s heretofore supposed, but that a 
portion of the effect results from vibrations in the insulated 
copper wires composing the coils. An electro-magnet 
was arranged upon circuit unto an instrument for inter- 
rupting the current, the rheotomc being placed in a 
distair room so as to avoid interference with the experi- 
ment. Upon applying the ear to the magnet a musical 
note was clearly perceived, and the sound continued after 
the iron core had been removed from the coils. The effect 
may probably be explained by the attraction of the coils for ! 
one another during the passage of the galvanic current 
and the sudden cessation of such attraction when the 
current ceased. It is probable, too, that a molecular 
vibration is occasioned in the conducting wire by the 
passage of an intermittent current. I have found that 
very distinct sounds proceed from straight pieces of iron, 
steel retort-carbon, and plumbago, when an intermittent 
current is passed through them. ’ 

When a powerful current is passed through the body a 
musical note can be perceived when the car is closely 
applied to the arm of the person experimented upon. 
The sound seems to proceed from the muscles of the fore- 
arm and from the biceps muscle. Mr. Elisha Gray has 
also produced audible effects by the passage of electricity 
through the human body. An extremely loud musical 
note is occasioned by the spark of a Ruhmkoiff’s coil 
when the primary circuit is made and broken with suffi- 
cient rapidity j when two rlieotomcs of different pitch are 
caused simultaneously to open and close the primary 
circuit a double tone proceeds from the spark. 

A curious discovery has been made by Prof. Plake. 
He constructed a telephone in which a rod of soft iron, 
about six feet in length, was used instead of a permanent 
magnet. A friend sang a continuous musical tone into 
the mouth-piece of a telephone, which was connected 
with the soft iron instrument alluded to above. It was 
found that the loudness of the sound produced in this 
telephone \uried with the direction in which the iron rod 
was held, and that the maximum effect was produced 
when the rod was in the position of the dipping needle. 

This curious discovery of Prof. Blake has been verified 
by Prof. Ilell. 

“Prof. Peirce has observed the most curious sounds 
produced from a telephone in connection with a tele- 
graph-wire during the aurora borealis ; an l 1 have just 
heard of a curious phenomenon lately observed by Dr. 
Channing. In the City cf Providence, Rhode Island, 
there is an over-house wire about one mile in extent with 
a telephone at either end. On one occasion the sound of 
music and singing was faintly audible upon one of the 
telephones. Jt seemed as if some one weie practising 
vocal music with a pianoforte accompaniment. The 
natural supposition was that experiments were being 
made with the telephone at the other end of the circuit, 
but upon inquiry this pro'.ed not to have been the case. 
Attention having thus been directed to the phenomenon, 
a watch wa'i kept upon the instruments, and upqp several 
subsequent occasions the same fact was observed at both 
ends of the line by Dr, Channing aad his friends. It was 
proved that the sounds continued for about two hours, 
am. usually commenced about the same; time. A searching 
examination of the line disclosed nothing abnormal in its 
condition, and I am unable to give you any explanation 
of this curious phenomenon. Dr. Channing has, how- 
ever, addressed a letter upon the subject to the editor of 
one of the 1 rovidence papers, giving the names of such 
songs as were recognised, with full details of the 
observations, in the hope that publicity may lead to the 
discovery of the performer, and thus afford a solution of 
the mystery/ 

Prof. Bell referred to some experiments made by Mr. F. 
A. Gower ana himself to show the slight earth connection 
required to establish a circuit for the telephone. 


‘ One experiment which we made is so very interesting 
that 1 must speak of it in detail. Mr. Gower made earth 
connection at his end of the line by standing upon a grass 
plot, whilst at the other end of the line 1 stood upon a 
wooden board. I requested Mr. Gower to sing a con- 
tinuous musical note, and to my surprise the sound was 
very distinctly audible from the telephone in my hand. 
Upon examining my feet 1 discovered that a single blade 
of grass was bent over the edge of the board, and that my 
foot touched it. The removal of this blade of grass was 
followed by the cessation of the sound from the telephone, 
and I found that the moment I touched with the toe of 
my boot a blade of grass or the petal of a daisy, the sound 
was again audible.” 

Prof. Bell concluded as follows : — The question will 
naturally arise, through what length of wire can the 
telephone be used ? In reply to this I may say that the 
maximum amount of resistance through which the undu- 
latory current will pass, and yet retain sufficient force to 
produce an audible sound at the disturbed end, has yet 
to be determined ; no difficulty has, however, been expe- 
rienced in laboratory experiments in conversing through 
a resistance of 60,000 ohms, which has been the maximum 
at my disposal. On one occasion, not having a rheostat 
at hand, I may mention having passed the current through 
the bodies of sixteen persons, who stood hand in hand. 
The longest length of real telegraph line through which 1 
have attempted to converse has been about 250 miles. 
On this occasion no difficulty was experienced so long as 
parallel lines were not in operation. Sunday was chosen 
as the day on which it was probable other circuits would 
be at rest. Conversation was carried on between myself, 
in New York, and Mr. Thomas A. Watson, in Boston, 
until the opening of business upon the other wires. When 
this happened the vocal sounds were very much dimi- 
nished, but still audible. It seemed, indeed, like talking 
through a storm. Conversation, though possible, could 
be carried on with difficulty, owing to the distracting 
nature of the interposing currents. 

“ 1 have had the opportunity of testing the telephone 
upon the artificial cable owned by Sir William Thomson. 
No difficulty was experienced in conversing through the 
equivalent of 120 miles of submarine cable. Vocal 
sounds were audible when the equivalent of the whole 
Atlantic cable was interposed between the two telephones, 
but the sounds were so faint that conversation could not 
be carried on. Songs that were sung into one telephone 
were readily recognised at the other end of the circuit, and 
the articulation of pre-arranged sentences was readily 
recognised. That the sounds were electrically produced 
was evident from the fact that they ceased when the cir- 
cuit was broken and when the coils of the telephone were 
short circuited. No difference was observed between the 
pitch of the note which was transmitted through the arti- 
ficial cable and the same note when transmitted directly 
through the air. The artificial cable experimented upon 
had four times the resistance of the Atlantic cable, and 
one-fourth its electrostatic capacity. I am informed by 
my friend, Mr. Preece,that conversation has been success- 
fully carried on through a submarine cable, sixty miles in 
length, extending from Dartmouth to the Island of 
Guernsey, by means of hand telephones.” 

In a lecture on the 8th inst. at Glasgow, Prof. Bell, 
referring to the use of the telephone in mines, pointed out 
how the instrument might be of the greatest service in 
determining whether the ventilation of a mine was pcriect 
or not ; for by listening to the telephone, if the mine was 
in good order, a little sound could be heard every moment. 


AFRICAN EXPLORATION 

M R. STANLEY'S letter and the map in the Telegraph 
of Monday enable us to realise somewhat more 
fully the nature and extent of the discoveries made by the 
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intrepid traveller. Mr. Stanley is bent on calling the 
great river, so much of which he has explored, by the 
name of Livingstone. As a rule we think it a mistake to 
change native geographical names where these can be 
satisfactorily ascertained In the case of the Lualaba- 
Congo, however, the river seems to have quite as many 
names as there are tribes or villages on its banks, and it 
would be a happy solution of the difficulty to confer upon 
it the most memorable name among African explorers. 
Mr. Stanley himself has taken great pains to obtain accu- 
rately the native names of tribes and places, and he 
animadverts with severity on geographers for crowding 
the map of Africa with names that probably correspond 
to nothing. For this they cannot be greatly blamed, 
neither need he be too hard on previous travellers for 
misunderstanding the significance of native words. 

A glance at the map, notwithstanding that it is based to 
some extent on conjecture, shows at once the vast import- 
ance of Mr. Stanley’s discovery. Great tributaries join 
the main river from both sides, and we are assured there 
are many more besides these shown on the map. For 
more than 800 miles of its course, above the Ycllala Falls, 
the river looks more like a long winding lake than any- 
thing else, forming a magnificent channel for navigation. 
Above the upper cataract, again, about the equator, many 
other long reaches are capable of navigation, while the 
affluents will afford over 1,200 miles, and perhaps much 
more. Some idea of the inci casing magnitude of the 
river below Nyangwe may be obtained from Stanley's 
statement that at Nyangwe the volume is 124,000 cubic 
feet per second, while Behm’s calculation on the basis of 
Tuckey’s trustworthy observations makes its volume at 
the mouth to be 1,800,000 cubic feet per second. Poor 
Tuckey comes in for a share of Stanley’s castigation, 
because, according to Stanley, the former mistook the 
number of stages of the Ycllala Rapids ; even if Tuckey 
was a little out in his counting, which we doubt, 
he will still be found to have been, all circumstances 
considered, an accurate observer. Many points, also, in 
connection with the map, show how true was Living- 
stone’s geographical instinct, and how near the truth his 
inferences came from the information obtained from the 
Arabs and natives. Stanley is probably right in conjec- 
turing that the Aruwimi, coming from the north-east, and 
joining the Livingstone a little north of the equator, is the 
Welle, and that the Ikelemba is the lower course of the 
Kasai. The water of the latter is of the colour of tea, 
and does not thoroughly mingle with the main stream 
until after 130 miles below the confluence. The banks of 
the great river are thickly populated by what appear to 
be industrious people living in extensive and well laid out 
towns, and naturally jealous of intruders. The thi ee most 
powerful tribes on the middle and lower rivers are the 
wa-Mangala, the Warunga, and the Wyanzi. 

The Livingstone, Mr. Stanley found, is subject to periodi- 
cal rises mainly owing to the rains, and varying from eight 
to fifty feet. The entire length of the Livingstone Mr. 
Stanley calculates at 2,900 miles, and its basin at 860,000 
square miles. The extreme sources of the Bemba Lake, 
from which the Luapula flows, are in 33° E. long. Lake 
Bemba, or Bangweolo, Stanley states— and there appears 
to be good ground for the belief— is the residuum of an 
enormous lake that in very ancient times must have 
occupied an area of 500,000 square miles, “until by some 
great convulsion the western maritime mountain chain 
was riven asunder, and the Livingstone began to roar 
through the fracture.” As to the “ great convulsion ” 
and the “fracture,” geologists may be able to decide 
when they are in possession of full information as to Mr. 
Stanley’s observations. Nyangwe, Mr. Stanley informs 
us, is in 4 0 1 6' S., and 26° $' E. ; but by an unaccount- 
able mistake in another place he gives the latitude as 26° 
15’ 45”, and that, too, while pointing out, in his peculiar 
way, a slight mistake in the position on Stanford’s map of 
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,87 t P. e p0sit j°. rl th f n " as Perfectly correct according 
to the data, and in the latest editions the position is 
exactly as Stanley gives it. ^ 

Mr. Stanley insists on the importance of the river 
as a commercial highway, the country traversed by it 
being abundantly rich in products that would find a ready 
market in Europe. Naturally, on Monday night, Africa 
was the burden of the president’s address at the opening 
of the Geographical Society. Sir Rutherford Alcock in- 
sisted that it now remained with the merchant, aided if need 
be by Government, to open up Africa still further. Indeed 
the country is now being attacked by national and private 
expeditions on all sides, and if a basis for minute explo- 
ration were formed by trading stations under government 
sanction and regulation, along the Livingstone, our know- 
ledge of the country would grow rapidly, and the benefits 
to commerce would be incalculable. Only, however, 
could the natives have fair play by governmental regu- 
lation of private enterprise. There is no danger of 
extinction for the native African, and it would be both 
prudent and just to protect him from the horrible cruelties 
at which Mr. Stanley hints in the conclusion of his letter. 

It is worth noticing that in the map the Lukuga runs 
boldly from Lake Tanganyika and joins the Lualaba, and 
the source of the Alexandra Nile is brought to near 4° 
south on the east side of the lake. 

According to latest intelligence Mr. Stanley is at the 
Cape wanting to get his followers sent back to Zanzibar. 
In his letter in yesterday’s Telegraph he gives an inter- 
esting account of his companion, Frank Pocock, of whom 
he speaks in the highest terms, and whose death is a real 
loss to African exploration. 

The Daily A lews Alexandria Correspondent writes (on 
the 5th) that Signori Gessi and Matteucci have just 
started from Cairo for Khartum, via Assouan, by the 
Nile, instead of taking the shorter route by the Red Sea 
to Massowa. They are provided with the newest and 
most improved scientific instruments, and having promised 
to keep up constant communication with the Geographical 
Society at Rome, interesting accounts of their movement 
and progress will be looked for. 


MODERN TORPEDO WARFARE 

'T'WO elements have contributed to make torpedo 
A warfare what it is : electricity and the new explosive 
compounds. It is true that in the Whitehead or fish 
torpedo recourse is had only to the latter of these, but it 
is the sole material exception, and all the mischief effected 
by this branch of marine warfare has been, so far, the 
result of electric torpedoes. Both on the Danube anil in 
the last American war, when no less than twenty-five 
ships were sunk by the Confederates, the electric torpedo 
has worked extensive injury, and it is no wonder therefore 
that a keen interest should be taken in all that pertains 
to so novel and destructive a method of killing and 
w r ounding. 

We h*ve called the torpedo a novel weapon, and the 
instruments that go by the name to-day undoubtedly are 
so. At the time of the Crimean w’ar, we had to do with 
torpedoes of a kind ; nay, even so far back as the 
beginning of the seventeenth century, floating charges, 
called petards, were employed, but these were of too 
insignificant a nature to mem attention. The “infernal 
machines” strewn in the Baltic by the Russians twenty 
years ago were small canisters of powder containing by 
way of igniting arrangement a mixture of chlorate of 
potash and sugar, together wfith a glass bulb with sul- 
phuric acid ; and the latter, escaping from its envelope 
when this was broken by a shock or collision, brought 
about an immediate explosion. These mechanical tor- 
AflEdocs had two disadvantages ; the igniting arrangement 
Twas of such a character that it could be set in action just 
as well by friend as by foe, and the explosion of the gun- 
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powder was insufficient to effect any material injury. All 
this has been remedied. Electricity is nowadays em- 
ployed as the igniting agent, and those terribly violent 
explosives, gun-cotton and dynamite, replace the com- 
paratively innocuous gunpowder. 

Electric torpedoes may be broadly divided into two 
classes : offensive and defensive torpedoes. The latter 
arc employed for the protection of harbours, channels, and 
roadsteads ; the former, in the shape of drifting or spar- 
torpedoes, are carried to the attack in small swift-sailing 
steam-launches. In this country we are favourably dis- 
posed to the employment of compressed gun-cotton in our 
machines, while on the Continent they seem to entertain a 
predilection for nitroglycerine, or rather dynamite. Uoth 
compounds are what chemists term nitro-compounds, in 
contradistinction to gunpowder, which comes under the 
class of nitrate-compounds, and appear to exercise an ex- 
plosive force'of almost similar violence, measuring the sub- 
stances weight for weight. Compressed gun-cotton, we 
need hardly say, is cotton yarn acted upon by nitric and 
sulphuric acids and then pulped and washed, so that the 
result is a finely-divided mass which may be made to 
assume any shape or form. As a rule the material is 
passed into cakes of disc-likc form, which weigh from a 
few ounces to a pound, and while still wet the slabs arc 
stored away in the magazines. In this moist condition 


within a comparatively small space. Moreover they are 
peculiarly adapted to submarine mines, since nitro- 
glycerme is no more affected by water than gun-cotton ; 
and the old adage * to keep your powder dry” does not 
apply to cither of them. In the case of moored torpedoes 
which are connected with batteries to the shore or carry 

their own means of generating clectucity, as in the Hen 

topedo of our German cousins, there is no limit to size, 
and machines containing as much as 500 lbs. of gun-cotton 
have, in fact, been constructed; but for a spar torpedo, 
or in other words one which is thrust under an enemy’s 
keel by means of a thirty-loot pole piojmine from 
the prow of a launch, the charge must be con- 
siderably smaller, and for two reasons. A great weight 
at the end of such a lexer could not be properly ma- 
nipulated, while the explosion, if the charge were a very 
large one, would destroy both the attacking and attacked. 
A big moored torpedo of 500 lbs. has been found, when 
sunk in thirty or forty feet of water, to be fatal to a strong 
ironclad if the latter happens to be within this distance of 
the source of explosion ; or, in other words, a cushion of 
water forty feet in thickness is not sufficient to secure the 
immunity of such a vessel. What would happen if this 
terrible volcano were to erupt— il we may use the word - 
in contact with the sides of an armomed ship, must be 
left to the imagination; but de pite Mr. Ward Hunt’s 
opinion to the contrary, wc do not think it would require 



Fig. x.— Fish Torpedo exploding against a ship. 

the compressed pulp is not only non-explosive, but actu- 
ally non-inflammable, except one possesses the key to its 
detonation. This is nothing more than a dry cake of the 
same material, or as the latter is termed in military par- 
lance, a “primer,” which on being detonated by a few 
grains of fulminate, brings about' the explosion of any 
wet gun-cotton in its immediate neighbourhood. Thus 
if simply a net is filled with gun-cotton slabs and 
thrown into the sea, the whole charge may be ignited 
by a primer contained in a waterproof bag having 
an electric fuze and wire attached. The possibility 
of communicating explosion in this way by vibration 
instead of by spark or flame is, too, as we shall presently 
see, the germ of a system of counter- mining, or torpedo 
annihilation, which bids fair to develop into a particularly 
effective means of defence against these terrible machines. 
Dynamite is similarly exploded to gun-cotton. The 
active principle in this case is nitro-glyccrine, or, if 
you will, liquid gun-cotton, prepared by simply allowing 
glycerine to fall drop by drop into nitric acid. As a solid 
is usually more convenient to handle than a liquid, the 
P ure ^glycerine has given way to dynamite, 
** described as siliceous earth impregnated 
with the explosive fluid. 

&V n ' c °tton explode with something like 
tm * 5 ** for ? e of ‘gunpowder, and for this 
reason a very destructive charge may be confined 



Fig. 2 — A moored Torpcdt 
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hrcc such torpedoes successfully exploded, to bring our 
masted Inflexible to griif. And in this opinion our 
eaders, wc suspect, will fully agree, when we inform them 
hat a heavy torpedo like this throws up a cone of water 
ixty feet in height, with a diameter at its base of no less 
ban 220 feet. Such an heaving of watt r\ if it did not 
:>reak the back of an ironclad, as there is every leason 
o suppose it would, must inevitably capsize Iter with- 
>ut more ado. Ihit it is, of com sc, only on very rare 
>ccasions that such a monster torpedo could be brought 
0 bear, and in all cases of attack the ch irgc must needs 
considerably less. The smaller Whiuhead torpedoes, 
»vhich, as our readers know very well, arc* narrow cigar- 
shaped weapons, that move through the water by the 
agency of compressed air, do not in all probability carry 
more than a 40 lb. or 50 lb. charge in the head, while a 
spar or drift torpedo of 100 lbs. is already as large as 
would be convenient to handle. At the same time cither 
Df these would quite suffice to fracture an iron plate 
several inches in thickness, and therefore be fatal, pro- 
bably, to any ironclad afloat, supposing there was no 
water-cushion between the craft and the torpedo. We 
have no definite information respecting the size or weight 
af the torpedoes which sank the Turkish monitor in the 
Matchin Canal, but as the expedition was hastily arranged 
and organised, the charges were, no doubt not very large. 

The fish torpedo is a rare example of a complicated 
apparatus coming into practical use, and its elaborate 
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construction and fine workmanship may be imagined 
when the reader is informed that the machines cost 500/. 
a piece to manufacture. The long tube is divided into 
three compartments : the head, which contains the 
explosive charge, the reservoir, in which the compressed 
air is stored, and the machinery by means of which the 
stored-up energy is converted into a propelling force. 
The air is compressed to the extent of 600 lbs. on the 
square inch, and to bring about this result an exceedingly 
powerful air-pump is necessary, which forms an addi- 
tional item of expense in the case of this torpedo. The 
latter when properly charged will do a journey of a mile, 
or mile and a half, under water, the first 1,000 yards being 
got over at a rate of no less than twenty miles an hour, 
and if unaffected by tide or current, the machine will 
proceed in a perfectly straight direction. It floats at any 
distance under water that may be desirable, but is usually 
made sufficiently buoyant to swim at eight feet from the 
surface ; it explodes on striking any object, but the 
machine is so contrived that if it fails to strike, then it 
floats to the surface, and a trigger guard renders the fish 
at the same time innocuous, and permits of its recapture 
without risk. Ingenious as the little creature is, there has 
been, we repeat, no authenticated employment of it during 
the present war. 

On the Danube the spar-torpedo"alone seems to have 
been used against Turkish monitors. As in the case of the 
Thornycroft launch, of which weareto haveaflotillaof thirty 
in the British navy, the torpedo is projected at the end of a 
spar, and is ignited either by concussion or by electricity. 
The Turkish ironclad at Matchin was the victim of two 
torpedoes of this class, the first of which, we are told, was 
ignited by the crew of the launch by electricity, and the 
other on concussion with the vessel attacked. These 
Russian torpedoes are said to be innocuous at a distance 
of ten feet from the seat of explosion, and hence those in 
the launch do not suffer much except from the water that 
is thrown into the air. From the fact that small batteries 
in the boat are used to fire the charges, we may safely 
conclude that their explosion is brought about by a 
platinum wire fuze, which, together with a few grains of 
fulminate, would determine the detonation of dynamite or 
gun-cotton. Each launch is provided with a pair of these 
spar torpedoes, carried, when not in action, on each side, 
running the length of the boat, and only on making an 
attack is one or other projected at the bow, the torpedoist 
being stationed behind a shield, or under an iron screen, 
where he can make his observations tolerably free from 
danger. 

In the case of moored torpedoes depending for their 
ignition upon electricity, many points of scientific interest 
have recently been brought to light. Some experiments 
undertaken in Denmark two or three years ago showed 
most conclusively that dynamite torpedoes cannot be 
placed close together without incurring the danger of one 
charge bringing about the explosion of others. A dyna- 
mite torpedo of 1 50 lbs. ignited in ten feet of water, was 
found capable of exploding other charges at a distance of 
300 feet by the mere vibration imparted to the water ; so 
that in constructing coast defences with dynamite tor- 
pedoes it is absolutely necessary to keep them far apart 
from one another. Another point was also noted. A 
current of electricity, if it emanates from a powerful fric- 
tional electric machine, traversing one of a bundle of 
wires, will induce a current in the other wires, and thus 
bring about the explosion of torpedoes other than that 
which the operator on shore desires to ignite. It is these 
facts particularly which have led to the development of a 
system of counter-attack and have enabled our sailors to 
devise a means of defending themselves from the terrible 
sea-monsters. Both dynamite and gun-cotton are pecu- 
liarly sensitive to vibration — indeed their detonation, as 
we have seen, is brought about by no other cause — and 
hence a captain of a man-of-war by exploding qpunter- 


mines in his vicinity may soon get rid of any lurking 
torpedoes lying in wait for him, at any rate if they contain 
a nitro-glycerine compound, and so speedily clear a way 
for his ship. 

This is certainly subject for ’ congratulation, for it 
seemed at one time as if the poor sailor was absolutely 
defenceless against these submarine abominations. A 
crinoline of spars and wire rope may be employed to 
catch the fish torpedo and explode the vermin harmlessly 
in its toils, provided the ingenious brute is not a very 
large one, and the net is at some distance from the ship ; 
but heavy moored torpedoes have been hitherto con- 
sidered too dangerous to approach, so that marine coun- 
termining must prove invaluable. The spar or drifting 
torpedo cannot be dealt with by nets or booms alone, and 
in this case the only plan would seem to be to meet a‘tack 
with attack and beat off launches with other small boats. 
That all ironclads in time of war will have to be sur- 
rounded by lesser craft as a protection is a matter that 
we may now take for granted, as also that such vessels 
must be provided with some powerful means of illumina- 
tion — the electric light, for instance — to prevent swift, 
low-lying torpedo launches from approaching unperceived 
at night time. 

Special schools of instruction for acquainting officers 
with the science of electricity and explosives have for 
some time past been established, and there is indeed 
scarcely a naval power which has not paid attention to 
submarine warfare ; consequently we may expect to see 
future battles upon the sea carried on just as much under 
water as above it. In this country we have a torpedo 
school on board H.M.S. Vernon at Portsmouth, while at 
the Royal Naval College at Greenwich instruction in the 
experimental sciences now forms one of the most important 
items in the curriculum. France has its naval torpedo 
school at Boyardville, where both officers and seamen are 
made acquainted with the principles of submarine warfare. 
Germany, as all the world knows, practised torpedo war- 
fare to such good purpose seven years ago that the mag- 
nificent fleet of the French never once ventured to visit the 
coast of the Fatherland. Both at Kiel and at Wilhelms- 
haven are to be found torpedo depots and a well-orga- 
nised staff of instructors. Lastly the news comes to us 
from Russia that the Czar has sanctioned the organisation 
of a distinct torpedo service, and two depots and instruc- 
tional schools are to be formed at Kertch and Cronstadt, 
whence torpedo appliances are to be issued for the 
defence of the Baltic and the Black Sea. 


NOTES 

Mr. Darwin will receive the honorary degree of LL.D. at 
Cambridge on Saturday next, at 2 r.M., at a congregation 
specially convened for the pur|>ose. In the evening the annual 
dinner of the Philosophical Society will take place in the Hall of 
Clare College, when a brilliant gathering is expected to meet the 
illustrious visitor, among the non-resident guests being Profs, 
lluxley, Tyndall, and Parker, and Sir John Lubbock. 

The Postmaster-General of the German Empire is about to 
have an extensive series of experiments made with a view to the 
introduction of the telephone into the telegraphic service. Several 
hundred specimens of the telephonic apparatus manufactured by 
Siemens and H&lske have been ordered. 

The French Ministry had granted a pension to the widow of 
Leverrier. U nfortunately the lady died, as we mentioned in our 
last number, before the first monthly instalment became dqe. It 
is hoped that a part of the pension will go, against ordinary rules, 
to the son and daughter of the astronomer. 

The Minister of Public Instruction has been authorised by a 
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decree of the President of the French Republic to accept a sum 
of 8,ooo/., bequeathed by Madame Thuret, in order to establish 
at Antibes, in the Department of Alpes Maritimes, an agricul- 
tural station connected with the lectureship on Agriculture and 
Botany of the Paris Museum of Natural History. 

Mr. Park Harrison has completed the exploration of 
the galleries belonging to the “Cave Fit” at Cissbufry— in 
which rune-like characters were found in 1S75 — and found 
that they communicate with galleries connected with other 
shafts, at distances of from *20 to 30 feet, on the north, west, 
and east s.des. Mr. Harrison thinks there appears to be 
sufficient evidence that they were used for purposes of shelter or 
concealment long after they were originally excavated. One of 
the shafts last cleared out, was found to have been left in an 
incomplete state, as if the work had been for some reason inter- 
rupted. On the south of the cave pit, and immediately adjoining 
it, Mr. Harrison has discovered several small pits, the largest 
being 5 feet in diameter, and 4 feet 6 inches deep. All con- 
tained flint flakes, sling-stones, and a few bones. In some there 
were small ornaments, pots of good quality, bone combs, terra- 
cotta beads, and hard polishing-stones. In one pit there was an 
iron hook. 

The following testimony from so competent and disinterested 
an observer as Prof. Monier Williams to the necessity for syste- 
matic meteorological observation in India is valuable, and we 
hope will have weight with the proper authorities. In the last 
of his series of articles on his second tour in India, in the Times 
of November 7, Prof. Williams writes thus “ One thing re- 
quires instant attention. The connection between agricubure, 
meteorology, and astronomy is now admitted on all hands, and 
no country in the world would be benefited more than India by 
systematic meteorological and astronomical observations carried 
on under Government direction. Much is already being done in 
this way. Vet I could only find one effective astronomical 
observatory, and that not adequately supported by Government, 
though I travelled from Cashmere to Cape Comorin. It is not 
generally known that from his observations of the present con- 
dition of the disc of the sun, in connection with various atmo- 
spherical phenomena, the Madras astronomer, Mr. IVgson, pro- 
phesied in 1876 a recurrence of the drought and famine in 
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south-east of the Gulf of Akaba, in the Red Sea. He was 
accompanied by a mining engineer, M. Marie, and the two 
explorers came upon traces of extensive mining operations, the 
ruins of ancient towns, and many other evidences of a flourishing 
mining district. They brought back specimens containing gold, 
silver, copper, and other metals, and were roost sanguine as to 
their discovery. Capt. llurton is now again in Egypt, the Times' 
Alexandria correspondent writes, preparing another expedition 
to Midian. lie is now determined to investigate thoroughly that 
biblical country of which he only got a superficial idea in his 
twenty-day visit last spring, llis intention now is to penetrate 
to the mountains in the interior, and thoroughly satisfy himself 
as to their nature and capabilities, lie estimates the distance 
under twenty days’ march. It is a curious fact that these mines 
were known to the ancients so long ago as the time of Ramses 
III., whose cartouche is inscribed on the Needle which is on its 
way to England. In the Harris Papyrus in the British Museum 
is a passage referring to the copper mines of Akaba. 

At the last meeting of the Russian Geographical Society, the 
Secretary gave some account as to this year’s expeditions scut 
out by the Society. The results of Prshevalsky’s expedition me 
a survey from Kuldja for 800 miles into the interior of the country, 
seven determinations of latitudes and longitudes, many baro- 
metrical measurements of heights along the route, a botanical 
collection of about 300 species, a zoological collection, numbenng 
85 mammalia, 1S0 species (500 specimens) of birds, 50 speci- 
mens of fishes, 150 reptiles, and 2,000 insects. The most im- 
portant objects in the collection aie four skins of wild camel*. 
All the collections are now in Kuhlja, and will lie forwarded to 
St. Petersburg during the winter. About the end of August M. 
Pishevalsky* had started for Tibet. M. Potanin has returned 
without having penetrated far into the interior of Mongolia, lie 
proposes now to go to the sources of the Yenissei. M. MainolT 
has returned from his travels among the Mordva population of 
Eastern Russia with very valuable materials. He has obtained 
anthropological measurements according to the 126 queries of the 
programme, of 5 10 individuals, and he brings detailed answers on 
the queries of the programme as to the ethnographical and 
juridical customs of the Mordva, as well as numerous skulls, 
photographs, tools, and dresses. 


On October 24, we learn from V Exploration y Signor I)’ Albertis 
and Prof. Od. Beccari left Genoa in the steamer Australia for a 
year’s voyage round the world. They will first visit Egypt, and 
thence to India, China, and Japan, returning to Europe by New 
\ ork. They intend to collect during their voyage birds, 
mammals, and insects for the museums of Italy, principally for 
that of Genoa. 


For several years past Major J. W. Powell, in charge of the 
United States Geographical and Geological Survey of the Rocky 
Mountain Region, has been paying particular attention in his 
researches, to the ethnology and philology of the American 
Indians ; and having received from the Smithsonian Institution 
an immense mass of material on this subject, collected during a 
period of many years, he has called to his assistance numerous 
experts for the purpose of preparing a series of memoirs on these 
topics. \\ e have now a partial result of his labour in the first of 
a series of quarto volumes, entitled “Contributions to North 
American Ethnology," and published in moU excellent style, 

with numerous illustrations, at the Government Printing-office. 
The present volume is occupied with the Indians of North-western 

by Mr. Dali and others on 
, , 0 adjacent territories, and a number of 

vocabularies, pnne, pally by the late Mr. Geo^e Gibbs. 


Our readers may remember that last spring Capt. Burton 
made an expedition into the Land of Midian, which lies to the 


A railway official in Berlin was lately fined by the district 
courts for appending to liis name the tide of doctor juris 
utriusque , on the strength of a diploma fioin the University of 
Philadelphia. An appeal to a higher court resulted in a confir- 
mation of the sentence. 

Wk notice a very useful Russian work, just published by the 
St. Petersburg Committee of Primary Education, being a review 
of all works that have appeared in Russia in the department of 
primary instruction. The book, 640 pages, gives a complete 
catalogue of such works, with critical notices on each of any 
importance, and it is sold at a very low price, for the use of 
primary teachers. 

A young schoolmistress of Tlemccn (Algeria) has successfully 
passed her examinations before the Faculty of Aix for Bacca- 
laureate in Letters, and has been warmly congratulated by the 
Board. 

The statue of Lagrange, the celebrated mathematician, born 
in Italy, but a naturalised Frenchman, was erected last week in 
the hall of the Bureau des Longitudes. - 

At a recent meeting of the Paris Academy of Sciences a 
letter from M. Fabre to M. Dumas was read, referring to 
an American vine which he had cultivated for a long 
time in the very heart of phylloxeric centres, but which has 
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escaped the least sign of infection. It flourishes under the | 
most unfavorable circumstances, grows rapidly, and readily 
recches grafts from French vines. 

Tiie Trench Association Folytechnique, created in 1830, has 
just published its programme for 1877-1878. Lectures are ghrn 
by this institution to working men* in each of the twenty ; 
municipal districts of Paris, and in almost every manufacturing 
district of France. For the first time the programme of lectures 
is uniform, and special text-books are published at a cheap rate i 
under its authority. No salaries arc given to teachers, and no j 
fees taken from pupils. It is called “La Sorbonne de J’Ouvrier.” • 
All expenses are^overed by voluntary contributions. M. 1 )um.r>, j 
the perpetual secretary of the Institute has been elected pre- ! 
sident of the Association. He has filled this important position | 
for a number of years. 

Tjie Jar din d' Acclimatation of Paris, as we iccenlly stated, 
has received a family of Lsquimaux, who arc quartered alongside 
the Nubians, who were recently in London. They consist of 
three men, a woman, and two children, and have charge of a 
collection of phocas, while bcarr, and trained dogs. The 
customary Esquimaux huts have been erected for their accommo- 
dation, and their time is spent in the 01 dinary occupations to 
which they are accustomed in the I'ol.ir legions. The Sodr/e j 
d* Anthropologic dr Paris lias appointed a commission to study | 
these unusual visitors, consisting of I>r. Broca, president, and 
MM. Uordicr, Holly, (liiard de Ki.dii*, Ma/.ud, and Topinard. 

The Ministry of Public Instruction has just cstablishel, in 
Paris, a “ Bibliotlnque I'nivci. itaiic," containing all works 
appearing from the pens of the profe..sois of the French 
University. 

Amom; the n • dais awarded by the I'hologiaphic Society in 
connection with their Exhibition, arc one lor the best micro- ; 
photograph, “ Piobir.ris of a PlowlU, ’ to Mr. Edward Viles, and • 
a special medal to Mi. \\\ J. A. Grant im hi; Arctic Views. 

The Institution of Vis’d Kngincci . resumed its meetings on i 
Tuesday. Among the papers aim mn-ed tube read early in the ( 
session tire, a “ Kc\ievv of the I'mgre-. 1 ; of Steam Shipping 1 
during the last (Jut.rltr i»l a G-nUuy,” by Mr. Alfred llolt, I 
M. Inst. C’.E. of Liverpool, v.hiKt the latest development of , 
electrical invention and its applicnti >n to lighting purposes will j 
be discussed in a paper by J>i. Paget lbggs and Mr. brittle, j 
Assocs. Inst. C.K., entitled “Some Recent Improvements in \ 
Dynamo-Electric Apparatus.” j 

The fourth annual meeting of the Dundee Naturalists’ Society 
was held recently. Mr. Grothc, the president, occupied the 
chair. The secretary read the council’s report for the past 
year, which showed that it had been one of great activity ami 
prosperity. The year began with a membership, including all i 
classes, of 232, but at the dale of the report this number had j 
increased to 401, being an increase ot 169. The propcily of the 
society had also been considerably increased during the year, 
chiefly by gifts of books and specimens lor the society’s museum . 
During the last winter nine original jiaj>ers had been read by 
members at the ordinary meetings of the society, treating of 
geological, biological, physical, and archaeological subjects. 
During the summer the interest in, and work of, the society was 
kept alive by a series of very attractive excursions. One excur- 
sion was a sea-dredging expedition, and opened up for the society 
a new field for its energies. In order to secure a more ex- 
haustive and systematic treatment of the various branches of 
natural science, the society was formed into sections, three in | 
number, viz.: — 1. Physical and Chemical; 2. Geological; 3. 
Biological. From this arrangement it is hoped that^nuch good 
will result. The society is in a very healthy and vigorous 
condition. 


The following modification of an experiment of Prof. Tyndall’s 
is described by M. Terquem in the Journal de P/iysu/uc for 
( tetober. A trumpet-bell connected by a thick caoutchouc tube 
with one of Kdnig’s manometric flames, is fixed vertically over a 
square plate, which is vibrated so as to give two nodal lines as 
in Tyndall’s experiment If the axis of the bell be placed 
exactly over the centre of the plate, the flame remains quite 
motionless, and the same if the bell be placed above a nodal 
line. On the other hand, the flame vibrates when the bell is 
displaced, however little, and the vibrations become very strong 
when v the bell is placed above a ventral segment. With two 
similar trumpet-bells placed over two ventral segments having 
similar, or contrary movements, the vibrations may be united on 
a single flame, by means of a Y-tubc, a drawing-tube being 
placed in the passage of one of the vibratory movements. The 
advantage of this arrangement consists in producing very strong 
separate vibrations ; moreover, it is possible to give them exactly 
the same intensity by displacing laterally one of the bells. To 
obtain absolute motionlessness in the flame the two combined 
movements must have exactly the same amplitude. To render 
the flame more brilliant M. Tctquim pastes the gas through 
pumice-9tone soaked with benzine or the like, and incloses the 
jet in a tube through which a current of oxygen is sent. A 
cylinder of mica blackened interiorly, except on the side next the 
revolving mirror, surrounds the flame. 

A RKCENTl.V-ruitUsnrh report by the Criminal Admini.dm- 
tion of France gives some curious .statistics with regard to 
suicides in 1874. There were in that year 5,617 suicides, the 
highest number ever recorded in the country. Of these 4,435 
(79 per cent.) were committed by men, and 1,182 (21 per cent.) 
by women. The ages of 105 of the suicides are unknown. The 
5,512 others are thus divided Minors of 16 years, 29 ; 16 to 
21 years of age, 193 ; 21 to 40, 1,477 J 4° 60, 2,214 ; and 
beyond 60, 1,599. Aiming the suicides there are enumerated 
1,946 celibates (36 per cent.), 2,645 (48 per cent.) were married, 
and 881 (16 per cent.) wetc widowed. Of the number of those 
forming the last two categories there wctc 2,259, or nearly two- 
thirds, who had children. The civil state of 145 individuals 
could not be ascertained. More than sevm-tenths ot the suicides 
were by strangulation (2,472), or by submersion (1,514b Tlu 
suicides were, as always, more frequent in spring (31 per ccnt.i 
and in summer (27 per cent.) than in winter (25 per cent.) and in 
autumn (19 per cent.). As to the motives, there is no informa- 
tion about 481 of the suicides ; the others are classed as fol- 
lows : — Misery and reverses of fortune, 652 ; family troubles, 
701 ; love, jealousy, debauchery, misconduct, 815 (of which 572 
were brought about by drunken habits) ; physical sufferings, 
798 ; various troubles, '4S9 ; mental maladies, 1,622 ; suicides 
of persons guilty of capital crimes, 59. 

At the meeting of the Eastbourne Natural History Society, 
of October 19, Mr. Roper read an important paper on “The 
Addition to the Flora of Eastbourne since 1875-” 

The additions to the Zoological Society’s Gardens during the 
past week include a Tiger {Pel is tijris) from China, presented by 
Mr. A. Forbes Angus ; a Macaque Monkey {Macacus cynomolgm) 
from India, presented by Mr. 11. \V. I lender on ; a Saker Falcon 
(/h. r 4 v saar) from Egypt, presented by Mrs. Arthur Coote ; two 
Grey Plovers (SgualaroU f: el: Ada), a Ringed Plover ( (Egialitis 
hint u uh ), a Dunlin ( Trin^i einclus), European, presented by 
Mr. F. Cresswell ; a Calitomian l^uail ( Calliprpla calijornica) 
from California, presented by Mrs. A. II. Jamrach; a Ring 
Hals Snake {Se/edon di v,\ w\ate$) from South Africa, presented 
by Mi. Eustace Pillans; a Brown Pelican {Pdecanus fuscus) from 
West Indies, a Cape Zorilla (Iclonyx zorilla) from South Africa, 
purchased ; five Reindeer (Rattifir tarandus) from Lapland, 
dttjsited ; a Cape Buffalo {Bubalus eager) from South Africa, 
reSived in exchange. 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 

Edinburgh. — The Marquis of Hartington has, a large 
majority over Mr. Cross, been elected Lord Rector of Edinburgh 
University. 

Prussia —We notice from the last report of the Prussian 
Minister of Instruction that the present number of instructors in 
the ten universities amounts to 896, viz., 466 ordinary professors, 
7 honorary, 199 extraordinary, and 224 prbai-do.rnten, The 
philosophical faculties include 400, the medical, 250, the legal, S6, 
and the theological, 1 10. The number of instructors varies from 
29 at Munster, to 201 at Berlin. The number of students is 
about nine times that of the professors, viz., S. 2 CX), and includes 
i,oSo from other countries than Prussia. According to their 
faculties they are divide I as follows : tvangeliral-lheological, 6S4. 
catholic- theological, 28;, legal, 2,261, meaical, 1,340, and philo- 
sophical, 3,626. The attendance at the universities during the 
past summer was Berlin 2,237, Breslau, 1,243, Gottingen, 917, 
Bonn, 897, llallc, 827, Konigsberg, 620, Grcifswald, 503, 
Marburg, 401, Munster, 315, and Kiel, 241. 

In the budget submitted to the present Prussian House of 
Deputies are the following items : — Erection of the Herman 
Industrial Museum, 998,000 mk. ; erection of a Polytechnic in 
Berlin, S, 303,370 mk. ; erection of an Ethnological Museum in 
Berlin, 1,800,000 111k. ; and for the Berlin University, erection 
of a Herbarium, 422,000 mk. ; of a Clinic, 1,955,000111k. ; 
of a new building for a second Chemical Eabor.itory, as well as 
of a Technical and Pharmaceutical Institute, 967,000 111k. 

Bonn. — On entering upon the duties of rector of the Univer- 
sity, Prof. Kekulc, the distinguished chemist, delivered, on 
October 18, a brilliant address on the scientific position of che- 
mistry, and the fundamental principles of this science. He 
made the following definition of chemistry as distinct from 
physics and mechanics “ Chemistry is the science of the statics 
and dynamics of atoms : physics that of the statics and dynamics 
of molecules ; while mechanics considers the masses of water Con- 
sisting of a large number of molecules.” After rapidly sketching 
the growth of the present atomic theory, he claimed that the 
mass of results now obtained showed that chemist ly was slowly 
but surely approaching its goal, the knowledge of the constitu- 
tion of matter. In opposition to the opinion that theory should 
be banished from the exact sciences, he regarded it as an actual 
felt necessity of the human mind to classify the endless scries of 
individual facts from general standpoints — at present of a hypo- 
thetical nature — and that it was precisely the discussion of these 
hypotheses which often led to the most valuable discoveries. 

Vienna. — In Vienna tlie question is being agitated of 
separating the natural sciences at the University into a separate 
faculty, apart from the philosophical faculty, as is the case in 
Strassburg and a few other universities, which have risen superior 
to the old medieval classification. 

Stkasseurc. — T he imperial authorities have finally decided 
upon extensive appropriations for the new buildings of the Uni- 
versity. They will embrace edifices for lecture-rooms, chemical 
and physical laboratories, and chirurgical and psychiatric clinics. 
'1 he new observatory will be completed next year, and the 
botanical gardens are rapidly being laid out. In 1S82 the 
University expects to occupy its new buildings. 

KnNiOhiiEko. — Prof. \V. Lossen, of Heidelberg, well known 
(Y. hlB ^searches on hydroxylamine, has accepted a call to the 

air of Chemistry at the U niversity of Konigsberg. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, November 1.— rrof. Allman, F.R.S-, 
president, in the chair. —Messrs, s. M. Samuel and P. Wyatt 
Squire were duly elected fellows of the Society.— A communica- 
tion was read by Dr. G. King on the source of the winged 
cardamom of Nepal. By Dr. Pereira it had been regarded as 
the produce of A momum maximum , Roxb. ; but this is indigenous 
to Java. Roxburgh named two Indian species, A. arc mat bum 
and A. subulatum , and Dr. King shows that the latter is the so- 
called winged cardamom of Nepal, its true habitat being the 
Morung mountains and not the Khasia hills os asserted by Voigt. 
—There followed a paper by C.ipt. W. Armit on Australian 
finches of the genus Focphila . Mr. Gould had recognised two 
birds, F. gvuMiir and F. mirabilis, as good and distinct specific 
forms, a statement questioned by Mr. Higgles at the Oucousl. 
Phil. Soc., 1876. Capt. Armit having studied the live birds in 
their native haunts gives his evidence in favour of Mr. Gould as 
to the just separation of the said Aushalian finches. -» The 
self-fertilisation of plants formed the subject of an interesting 
paper by the Rev. G. llenslow, a notice ;of which wo shall give 
elsewhere. — Mr. Ed. J. Miers gave a revision of the Hippidca.” 
This group of the Anomourous Crustacea, although, by their 
elongated carapace and antenna 1 bearing considerable resem- 
blance to certain of the Corystoidea, to wit the Chilian, /•’#’•- 
pharif'Oila spintrimana and /Vv/./.v.'/T'/rr »/. auus t yet the 
author considers their true affinities to be with the < Kysiomafous 
Brachyura, through the Ramnid.r. The llippidea ‘inhabit all 
the warmer temperate and tropical seas of the globe. 'Their life 
history and habits lately have received considerable elucidation 
at the hands of Mr. S. J. Smith, of Connecticut, in a study of 
the development of the common species of the eastern shores of 
the United States. Their limits arc restricted northwards 
by the cold winters. The //. talpoitea livrs gregariously, 
burrowing in the loose, changing sands near low-water mark. 
Other species, however, inhabit deep water, such as the A/hotai 
gumnii in the Gulf of Algiers, &c.--Mr. E. M. Holmes 
laid before the meeting the late Hr. 1 lanbury’s collection 
of cardamoms (from the Pharmaceutical Society) in illus- 
tration of I)r. King’s paper above mentioned ; lie also drew 
attention to an undetermined fungus iti a sugar cane, which mould 
had caused the destruction of a plantation in South India. 
— The Kcv. T. IE Solhehy exhibited branches of two lemark- 
ablc shrubs, Collctia a uciiita, Hook., and C. flu totem A, 
Hindi., grown in Lady Holies* garden at Biel on. These South 
American plants it seems, are not unknown in this country (one 
Fellow present stating he possessed them now in /lower), but the 
history of their introduction, nevertheless, is a cimous one.- Dr. 
Masters showed an unusual specimen of a grape within a grape, 
viz., adventitious fruit developed in place ol the normal seeds ; 
he also explained the rationale of adventitious tubers producing 
buds on the root of some examples of /ims\ini /Tov exhibited 
by him. - Some twigs and dowers •>( British giown gum ticcs 
were shown by Mr. A. O. Walker, among other. FsnAsms/t 
Clevelamiti said to have flowered here fur the first time. 

Physical Society, November 3.— Prof. G. G. Poster, pre- 
sident, in the chair. — The following candidate w.-u elected a 
member of the Society: Alexander Jcsscman.*-- Prof. McLeod 
described some experiments lie has recently made to determine 
the exact number of vibrations of tuning forks by means of the 
apparatus he exhibited to the Society on April 2S last, and 
which was designed for determining slight variations in the 
speed of machinery or other analogous purposes. lie has 
studied two sets of forks belonging to the Physical Laboratory at 


etnA-^^ LA *r" , ^ ie University is attended at present by 1,395 
facultv S * Th W k° m the halt are included in the philosophical 
corps of teachers embraces sixty-three ordinary 
. ary Posers, and fifty-four privat-Joccntm. Of 
these eighty-two are in the philosophical faculty. 

Hioh \f SE J*'"-— The lectures at the St. Petersburg Ladies’ 
" ndr^ I, e T en ' d this year October 13. One 

number of amiEnit ,u dcnts were admitted, though a far largcr- 

.sss&ste, h^^rrr- , The , number l 

want of room A fiSkT* lumted as above because of . 
students receive. »een added, and the 


his results exhibit a remarkable concordance, the extreme result, 
in the worst set of observations cm a fork of 256 complete vibra- 
tions only differing by 0*005 P cr ccn f*> and ,n a E ,jnd SL ‘l ^ c y 
agreed within 0*00078 per cent. Examining the new series 
from 256 to 512, he found them to give from 0*3 to 0*5 of a 
vibration more than was anticipated, but as this variation mav 
be due to a difference between the temperature and that at which 
they were adjusted, he is waiting to ascertain what this was. He 
considers also that the manner in which the fork is held has an 
effect on its vibrations, and he hopes to be able to get some 
information os to the effect of temperature on elasticity. Dr. 
students now been added, and the j Huggins exhibited some artificial gems recently prepared by M. 

active, after having finished the studies, the degree of FeiJ, the well-known glass manufac/ urer of Pam, who has 

* succeeded in crystallising stones of the corundum class. 
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Rubies, as well as a topaz and emerald, were exhibited. Dr. 
Huggins believes that the colour is imparted by small quantities 
of metallic oxides, and that the mass is mixed with boracic acid 
and maintained in a fused condition for a considerable period. 
M. Feil hopes to obtain larger stones by maintaining the heat 
constant for several weeks consecutively.— Dr. Lodge then read 
a communication from Professors Ayrton and Perry, of the 
Imperial College, Japan, in continuation of one read to the 
Society on May 26 last, on ice as an electrolyte, and since pub- 
lished in the Philosophical Magazine. The experiments therein 
described led them to expect a very sudden rise in the specific 
inductive capacity as the temperature of the ice increased through 
zero and it became water. Recent results have shown that, 
though rapid, this increase is not as great as they anticipated, 
and, whereas at - 12" C. the capacity is 0 002 microfarads, at 
+ 5° C. it is o' 1 185 microfarads, and after this temperature the in- 
crease was so rapid as to render exact readings difTi :ult. Referring 
to Prof. Clerk Maxwell’s theory in which he compares electro- 
magnetic disturbances with light vibrations, they point out that he 
exclusively regards a conducting medium. Put they showed in 
a former paper that no dielectric can be considered non-conduct- 
ing, hence they conclude that the measured specific inductive 
capacity can never be even approximately equal to the square of 
the index of refraction. Prof. Foster mentioned that he re- 
cently had occasion to collect as many results as possible on 
specific inductive capacity and refractive index, and lie found 
tliat, where these figures were low, the agreement with the law 
was fairly close, but with greater values the inductive capacity 
and the square of the lefractive index separate very rapidly. — 
Prof. Guthrie described a simple means for showing the inter- 
ference between two plane waves by means of two long cords 
vibrating side by side. If a vibration of considerable amplitude 
be imparted to them, and the plane in which they travel be care- 
fully examined, two faint black lines will be seen, which cross 
and recross each other more rapidly as the cords are less and 
less in unison, and with perfect unison remain stationary. 

Royal Microscopical Society, November 7.— Mr. II. C. 
Sorby, piesidcnt, in the chair .— A paper was read by Mr. 
Thos. Paltner on the study of evergreens by means of the micro- 
spectroscope, in which he described the results of his examination 
of solutions of the colouring matters, oils, &c., from the leaves 
in various stages of growth. The paper was illustrated by 
drawings and by the exhibition under the micro-spectroscope of 
some of the solutions referred to. — A paper by Mr. F, A. Bedwell 
on the building apparatus of MelunUx ringens, was read by the 
secretary. It minutely described the structure and functions of 
those organs, and was nn important addition to the number of 
contributions to the history of this beautiful rotifer. The paper 
was illustrated by drawings, some of which w'ere enlarged upon 
the black board by Mr. Charles Stewart. — A paper was taken as 
read on the lachrymal gland of the turtle, by Mr. Charles 
Stewart. 

Paris 


total cost is estimated at 600,000,000 francs.— Stellar system* 
formed of stars associated in a common and rapid oroDer motion 
by M. Fjammarion.— On the order (or class) o? a plane algebraii 
curve, of which each point (or each tangent) depends on a corre- 
sponding point of another plane curve and on the tangent at that 
point, by M. Fouret. — Applications of a mode of plane repre- 
sentation of classes of ruled surfaces, by M. Mannheim. — On the 
liquefaction of acetylene, by M. Cailletet. The gas was com- 
pressed by means of a hydraulic pump through mercury, in an 
apparatus of special form. Acetylene is liquefied, e.g. % at + i« 
under 48 atm., at 18 0 under 83 atm., at 37 0 under 103 atm. The 
liquid is colourless and extremely mobile ; it seems very refringent, 
and is lighter than water, in which it can be largely dissolved. It 
dissolves paraffin and fatty matters. Hydride of ethylene was 
liquefied in the apparatus at a slightly higher pressure than that 
of acetylene. The tensions of these two carburets and ethylene 
are but little different about zero. Reaction of chlorhydric acid 
on two isomeric butylenes and on olefines in general, by M. Le 
Bel. The ethylenic carburets combine with cold chlorhydric 
acid ; on the contrary, the hydrocarbons CH 2 = CHR and pro- 
bably tho-ie with the formula CHR — CHR' are not attacked.— 


( >n the alteration of eggs produced by mould from without, by 
MM. Bcchamp and Eustache. Hen’s eggs may remain long in 
a medium filled with infusoria without these organisms pene- 
trating. The shell and its lining membrane can be traversed by 
mucedine.x, which develop abundantly on the inner face of the 
latter. The yolk-membrane, however, is impenetrable by muce- 
dinere or any other microzoa or microphytes. The mediite 
relations of mucedineae with the yolk produce a true fer- 
mentation apart from any organic ferment except micro- 
zymas. The acidification of the white is due exclusively 
to the mycelium of the mould. The pnduction of bacteria in 
the yolk is due to development of the normal microzymas of the 
yolk. — On a new function of the genital glands of sea-urchins, 
l>y M. Giard. During part of the year these glands play the 
part both of excretory organs and of deutoplasmigenic organs. 
This fact presents a new point of relation between echinoderms 
and annelids, and even arthropods. — Causes which determine 
the liberation of agile bodies (zoospores, antherozoids) in the 
lower plants, by M. Cornu. The exit is not the result simply of 
a physical phenomenon of endosmose, but is at least partly due 
to the activity of the corpuscles themselves. This activity re- 
quires a sufficient temperature, or a certain quantity of oxygen 
(furnished directly or by ox id. a* ion of the green part*-), for its 
exercise. — Meteorological observations made in a balloon, by 
M. Terrier. This ascent was made on ( >ctober 18, at 3.30 r.M., 
from Paris. It is affirmed that the temperature of the atmo- 
spheric layers at sunset decreases uniformly with increase of 
height (the decrease was i° per 100 metres). The lower winds 
are less stable than the upper, and it is necessary to interpret 
the latter for weather prognostication. The aerial currents of 
small height and velocity arc influenced and notably deflected by 
the inequalities of the ground. 


Academy of Sciences, November 5.— M. Teligot In the 
chair. — The following papers were read : — On some applications 
of elliptic functions (continued), by M. llermite .— Resumf of a 
history of matter (third article), by M. Chevreul. This comprise* 
from the thirteenth to the seventeenth century. — On the hydroge- 
nation ot benzine and aromatic compounds, by M. Beit helot. The 
experiments show that the action (sufficiently intense and pro- 
longed) of hydriodic acid brings all these carburets to the com- 
position of carburets absolutely saturated, such as hydride of 
hexylene, C, 9 H U , volatile about 69°. — Reply to a recent note of 
M. de Parville, “ On the semi-diurnal variation of the baro- 
meter,” by M. Faye. — The echidna of New Guinea, by M. 
Gcrvais. This animal is very different from the echidna of 
Australia. Inter alia % it is larger and has darker hair ; the 
claws (which ore strong and adapted for digging) number three 
on the fore as on the hmd feet ; and the (black) muzzle is much 
longer than in E. aculcata , and sensibly arched ; the tongue is 
also much longer and very slender, and the homy papilla? are 
differently arranged ; the number of vertebrae and ribs is dif- 
ferent, &c. M. Gervais regards the animal as belonging to a 
separate genus, termed Acanthoglossus. — On a project of an inter- 
oceanic canal ; studies of the international commission of the 
Isthmus of Darien, by M. de Lesseps. This relates to a report 
of recent scientific exploration by Lieut. Wyse (of the French 
Navy). The project comprises a tunnel of about 17 kilometres, 
the remainder o( the length being about 55 kilometres. The 
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DANISH GREENLAND 

Danish Greenland; Us People and Us Products. By Dr. 
Henry Rink. Edited by Dr. Robert Brown, F.LS. 
With Illustrations by the Eskimo and a Map. (London : 
Henry S. King and Co., 1877.) 

T HERE is a strange fascination about Greenland, 
which may be partly owing to the mystery that 
shrouds its early history,— partly to its being an almost 
Arctic country, the scanty population of which seems to 
furnish an example of a nation in the enjoyment of a very 
primitive culture ; and partly because it seems very prob- 
able that it was from it started the voyagers who were 
the first discoverers of what is now called America. 

Our knowledge of the early history of Greenland is 
limited to what we can gather from the Icelandic sagas 
or popular tales, and from these we find that about the 
year 986 an Icelander called Erik the Red, who had been 
outlawed, mailed to the w'est to look for some land which 
had some years previously been sighted by Gunbjorn, the 
son of Ulf Kraku, another Icelander who had once been 
driven far westward by a very fierce storm. Erik found 
the land, made a two winters* stay thereon, giving names 
to many places, and returning to Iceland called this new 
country Greenland, because, said he, people would sooner 
be induced to go thither in case it had a good name. 

This first colonisation of Greenland seems at .the 
time to have been fairly successful, and sever.il ruins 
are still to be found which throw a light on the habits 
of these seafaring people. The present Eskimo station, 
Igaliko, situated on an isthmus between two fjords, is 
thought to have been the ancient residence of Erik. One 
of Erik’s friends, named Herjulf, had a son called Bjaini, 
a promising youth, and very fond of travelling abroad. 
One year he would spend in Iceland, another with his 
father in Greenland. Wishing, however, to spend one 
Yule-tide with his father, he set sail for Greenland, where 
his father was, with a crew who had never been in the 
Greenland Ocean before, and the consequence seems to 
have been that he found himself after many days near a 
country covered with wood, which was certainly not 
Gieenland, and turning his back upon it to hasten to find 
his parent, he succeeded in landing at the very spot 
where his father lived. It is probable that during this 
voyage, he had discovered the tract of country stretching 
from Connecticut to Newfoundland. 

The news of Bjarni’s venturesome voyage spread to 
Iceland and to Norway, and Leif, the son of Erik the 
Red, bought his ship, and set sail for the new country, on 
which they landed, and which, from finding on it a species 
of 44 fox- grapes,” they called Vinland. Returning the 
next year to Greenland, it was no wonder that Vinland 
was all the talk, and Thorvald, about 1002, went to settle 
t ere and finally had a battle with the natives, in which he 
was killed. This Vinland was probably the present Massa- 
? a centur y later tidings from the Green- 

lard colonies suddenly became rare, but in 1126 the 
t en pope sent them a bishop, the ruins of whose church 
are still pointed out, and about 126. the Greenlander, 
became subjects of Norway. From this date to 
Vou xvn,— Na 421 


1450 tidings of the colonists, stories of their doings, 
and records of their misfortunes, came less and less 
frequently to Europe. The very sailing route passed 
into oblivion, and the country was only again re- dis- 
covered in 1 585 by John Davis, whose name will be for ever 
remembered in connection with the Straits also discovered 
by him. Another century-and-a-half passed away before 
the present European stations in Greenland were founded 
by the well-known Danish missionary, Hans Egedc, 
who in 1721 landed on an island at the mouth of the 
God thaab- fjord and founded a regular colony. From 
then until now, with many a vicissitude ; an epidemic 
of small-pox in 1734, a total interruption with Den- 
mark (1807-1814) on account of the war ; the colonics 
have struggled on. The trade was for some part of 
the former century made a private monopoly, but in 
order to keep up the commerce, the government was 
finally obliged to take it in hand, and since 1774 it has 
continued to be a royal monopoly. Following the steps of 
the extending trade, the missionary institutions have 
gradually incorporated the whole population into Christian 
communities. 

Dr. Rink’s book tells us in a very succinct though 
most interesting manner, of the results of the European 
transactions thus carried on in Greenland, for now over a 
century, and he describes the present state, and hints at 
the future prospects of the population. More than this, he 
gives us in well- written chapters, an account of the 
configuration and general physical features of this almost 
frozen up island, he tells of its “ inland ice,” and of the 
origin of the “ floating icebergs.” We read of the tempera- 
ture, prevailing winds, the wonderful changeableness of 
its weather, and we find here a rhumc of all that is 
known about its lakes and streams, its mysterious fjords, 
and of its great fields of drifting ice. Nor is the natural 
history of the country overlooked, for we have a chapter 
on its geological and mineral products. Of these latter 
cyolite appears to be the only one that has become a 
regular article of trade, about 10,000 tons thereof being 
exported each year. There are also chapters on its plants 
and animals, with special ones on the capture of whales 
and seals, and on the Greenland fisheries. 

From an Eskimo point of view the commercial import- 
ance of the seal and whale fisheries is very great. The 
flesh and blubber of these animals not only supply the 
Greenlander with nutritious food, but also provide him 
with heat and light. The sealskins too afford material 
fer clothes, boats, and tents, and whaleskin called 
“matak,” yields a favourite article of diet. It may give 
some idea of the vast numbers of these animals killed 
yearly to summarise the average annual catch as follows : 
Of Phoca Jatida , 51,000; of 1\ vitulina , 2,000; of P . 
%rocnlandica. , 33,000 ; of P. barbata> 1,000 ; of Cystophora 
cristata y 3,000 ; and of narwhals, white whales, and 
walruses nearly 1,000. The right whale has nearly dis- 
appeared and the mean annual catch of the 44 humpback” 
whale is scarcely over two. 

The most important fisheries in addition appear to be 
those of the cod fish, the halibut, and the capelin. 

Pei haps there was not much to be said about the man- 
ners and customs of the people in the olden time ; the 
change in religion seems to have very early modified the 
social condition of the people, and this portion of Dr. 

£ 
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Rink’s book is the one that satisfied our curiosity the 
least The sketches of Greenland life by natives, as 
translated from the u Greenland Journal,” are interesting, 
but they tell us of very little except marvellous escapes 
from snowstorms and icebergs. The great endurance of 
suffering, as detailed in some of these stories, demon- 
strates that heroes can be found even in Greenland ; the 
sublime spirit of martyrdom seems to breathe in the 
account of the “ Kayakers cast ashore in a snowstorm.” 

Scattered through this volume are some sixteen plates, 
representing Greenland ways of life. These are exact 
copies of partially coloured drawings executed by natives 
entirely after their own ideas. The greater number are 
the work of a seal-hunter living in Kangtk, who, falling 
sick, could not leave his bed. With the drawing which 
forms plate 16, he wrote to say that increasing illness pre- 
vented him from doing more, and he ended the letter with 
“ from exhaustion I must cut my letter short, this too will 
be my future fate,” and shortly after he died. 

E. P. W. 


OUR BOOK SHELF 

A Sketch of the Geology of Leicestershire and Rutland • 

By W. J. Harrison. (Sheffield : W. White.) 

This is a creditable compendium of what is known 
regarding the geology of the two countries of which 
it treats. It was originally prepared by its author for 
White's “ History and Gazetteer of the Counties,” and has 
been reprinted in a separate form. It can be had 
embellished with twelve photrgr.iphs of various parts of 
the crystalline nuckus of Leicestershire. These are not 
particulaily successful. Mr. H.irrison has done well to 
pul the best of them as a frontispiece. It represents the 
“ coarse ashy slates ” of Charmvood Forest. As a local 
guide this book may no doubt be useful ; fuller informa- 
niation can be found in the works which Mr. Harrison 
cites, and especially in the maps and memoirs of the 
Geological Survey. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice ts taken of anonymous communications, 

7 he Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the apt*, arance even of com- 
munications containing interesting and novel facts,] 

Expected High Tides 

Ik I may judge from the note published in your issue of 
November 8 (p. 38), nnd Mr. Jenkins’ letter in the last number 
of Nature (p. 45), it would appear that the general public are 
unaware of publications which contain information respecting 
high tides. 

The Admiralty tide tables contain the time and height of 
every tide in the year for twenty-four of the principal ports of 
the United Kingdom. There are also numerous other tide 
tables published, which give the heights as well as the times of 
high water. Amongst these may be mentioned Holden's Li er- 
pool tables, which contain, besides Liverpool, eight other ports 
(London included), and at Liverpool are held in higher estima- 
tion than the Admiralty tables, inasmuch as Holden’s predictions 
take into account the effect of the diurnal inequality at Liver- 
pool, which heretofore has been neglected in the Admiralty 
tables. There are also published at South Shields, Ainsler’s, 
and at Hartlepool, Pearson’s tables, and at Bristol, Anowsmith’s 
tables (formerly Bunt's), which have deservedly a high repute^ 
tation for Bristol and the Bristol Channel ports generally. 

Any one who will select from these publications the highest 


perigean spring tides about the tune of the equinoxes, and will 
send them to the papers, can apparently earn for himself the 
credit of “ predicting ” high tides. 

The increased range of tide in the Thamei of about twenty 
inches during the last twenty years, is undoubtedly due, among 
other improvements, to the construction of the embankments, the 
increased water-way at the bridges at Westminster, and notably 
at Blackfriars, the improved line of wharfage continually being 
carried out, and the removal from the Pool of the colliers, which 
at low water acted as a dam, and prevented the improvement of 
the bed of the river. 

An overflow in the Thames at above-average spring-tides is 
now a matter of meteorological circumstances only. It has been 
observed, I believe, without exception that the overflows have 
been caused by a strong northerly wind ; the most disastrous 
overflows, however, have followed a strong south-west wind, 
changing suddenly to a stiff north-west wind. The reason is 
obvious. An increased amount of tidal water with a south west 
wind and generally low barometer, is carried from the Atlantic 
to the northern parts of the North Sea, a sudden change in the 
wind to north-west brings the whole of this water to the south- 
ward, with probably little or no disastrous effects until it reaches 
the mouth of the Thames, where it meets with the tidal water of 
the English Channel brought through the Straits of Dover. It 
then rushes up the Thames, and an additional height is given to 
the water, amounting sometimes to as much as four feet or more 
if there is much flood water meeting it, and an overflow is the 
consequence. I find the effect of a south-west wind on the tide 
in the Thames, as traced on a self-registering tide-gauge I have 
placed at Greenwich pier, is to depress the water considerably. 
The high water of Monday morning succeeding the he.»vy gale 
of Sunday, November 1 1, was nearly two feet below the pre- 
dicted height, the extreme pressure of wind, as registered at the 
Royal Observatory, being 31 lbs. on the square foot. In the 
middle of October the effect of a south-west gale was still greater, 
probably owing to its longer continuance, although the registered 
pressure did not exceed 23 lbs. No overflow need therefore be 
feared from a continued south-west gale. 

Mr. Jenkins is perhaps unaware that Mr. Saxby has “predicted ” 
high tides for many years, and that on one occasion, I believe 
in September or October, 1869, the Astronomer- Royal wrote 
reassuring the public that there was nothing extraordinary in the 
then forthcoming spring tides to occasion unnecessary alarm. If 
Mr. Saxby has discovered some law by which he can foretell the 
direction aiul force of the wind he will unloubtedly confer an 
inestimable boon by its publication, but from the following 
extract from the Timts of November 5 he does not appear to 
claim any such knowledge “Capt. Saxby further states : ‘ If 
the wind should blow from a northerly quaiter on either the 
7th of November or 22nd of December next, very full tides miy 
be reasonably expected,’ ” The spring tides about December 22 
arc slightly below average, and as no overflow has yet occurred 
with below-average spring tides, but little apprehension need 
be felt respecting them. 

With respect to the actions of Venus and Jupiter ; although 
theoretically they cause tides, the values have hitherto not been 
evaluated, being almost insensible. 

The high tide of October 26th was entirely due to the northerly 
wind ; the effect due to the maximum northern declination of the 
moon is very small in the Thames, and is more than counter- 
balanced by it3 effect in decreasing the value of the lunar semi- 
diurnal tide. 

Mr. Jenkins’ statement respecting two great tides revolving 
through the year exactly six-and-a-half synodic months apart is 
merely on account of thirteen semilunations being very nearly 
equal to seven anomalistic months, and therefore the lunar perigee 
has again the same phase with respect to new or full moon. I 
may mention that ninety-nine semilunations exceed four years by 
about eighteen hours only, and also titty-three anomalistic 
months by less than thirty- three hours. So that after a cycle of 
four years the perigean spring-tides fall very nearly on the s-me 
days of the year. This of course tails to take into account the 
variations due to the moon’s declination. 

The following table of the heights of the above-average spring- 
tides for London for next year may be useful not only to river- 
side owners and dwellers, but also to marine naturalists, who will 
on these days have unusually favourable opportunities at low- 
water of engaging in their pursuits. It at such times the baro- 
meter should be high the low- water level will be still further 
depressed. It will also act as a guide to tourists wishing to avail 
themselves of the best chances of witnessing the bore m rivers, 
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notably on the Severn, which, according to Mr. Alfred Tylor, 
F.G.S., is seen to best advantage with a rising sun from Stone- 
bench Inn, about three miles below Gloucester. 
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From the above table it appears that the highest tides of the 
year will occur on March 20-21 and September 28. The heights 
will be found probably to exceed those of the Admiralty Tables, 
as 1 have employed larger factors in the necessary corrections to 
the semi-menstrual inequality. 

As a London tide table appears to be a desideratum, I have 
been induced to publish one for next year, in which the “clan- 
ger” tides will be distinguished in a new, bold, and unmistak- 
able manner. Edw aki> Rokkrts 

3, Vcrulam Buildings, Gray’s Inn, November 17 


Rainfall in the Temperate Zone in Connection with 
the Sun-spot Cycle 

This month’s number of the Nineteenth Century contains an 

nrtirl#» nn 1 s>f m,^1. 


of sun-spots. It takes a carefully-selected area in winch such a 
coincidence, if it existed, would be well marked. The great 
tract of water spreading southwards from Asia to the southern 
pole affords an arena for the undisturbed play of solar activity. 
It may readily be understood that any excess of solar energy has 
f na0r ^i ?* rcct an< * uniform influence upon the rainfall gathered 
liom this vast aqueous expanse, than it would have upon smaller 
r “Arming led with tracts of land, and cut off from 
each other by ranges of mountains, as in the European and 
Amencan continents. Other reasons exist which would render 
*!! nuci DC ® a ® < ? r * directly potent factor in the rainfall 
^ .b* Indum 0ce »n than in that of the temperate 

iV‘ t th ? nt d T e f 101 * dwa alluding to the fact that iun- 
She^SS '° * considerable thickness on 

causes *which ^>Sd reSteJ°an‘ h « e “/*"} well ;““ rt * ined 
dir^rflv fru au **eess of solar activity more 

U^ rl fb r ^ io “ of O'" «"th than in those 
of a *. l I believe that the coinci- 

? ? a * wind disturbance, with 

%lie eleven years cycle of s un-spots, has now brrr establis hed as 


regards the Indian Ocean and the Madras rainfall, I am anxious 
to guaid against the conclusion beinj pushed too far. The 
article m the A mrteenth Centmv proves much, but it would be 
a misfortune at this still eatly stage of thr inquiry, if wider 
inductions were drawn from it than arc justified by the evidence 
which it brings forward. 

It seems right, therefore, to state that so far as my investiga- 
tion of the rain returns of the temperate rone yet mahles me to 
form an opinion, the cyclic coincidence of the rainfall with the 
eleven years’ cycle of sun-spots, seems to shade off in extra- 
tropical regions until it ceases to exist at nil. This opinion is 
based upon an examination of the returns of between one and two 
hundred stations in different parts of the wo ld, but only with 
regard to one-third of them is the evidence sufficiently complete as 
to raise more than a presumption either for or ngiinst the exist- 
ence of a cycle. Further, I have not yet been able, except in 
comparatively *mall groups of stations, to examine the monthly 
returns or to separate the winter from the summer rainfall. This 
separation forms one of the first e scntiaL to arriving a* a final 
opinion on the question. Subject to these rcmaiks, 1 beg to 
state the facts with regard to the rainfall o r the northern extra- 
tropical zone in India, Europe, and America. It is chiefly with 
the first and last-named countries that the present contribution 
will deal. 

In my “ Cycle of Drought and Famine,” printed in India on the 
commencement of the late dearth, 1 mentioned that the rainfall 
which, in periods of minimum sun-spots, passes uncondensed over 
the Southern Presidency, might possibly “ fill in the temperate 
zone. The excessive rain, if it takes place anyw here, w ill probably 
be found in India between the 22iul and 32nd degree of 1101 ;h lati- 
tude, to the south of the great Himalayan partition wall.” Tne 
conjecture was based upon the configuration of the I11 'ian con- 
tinent, which, in its lower and middle regions, receives the rainfall 
gathered from a vast ocean, and is provided with a banicr at 
the upper end to arrest the rain-clouds on their further progicss 
northward. Prof. Archibald’s examination of the rainfall in 
Northern India now throws a clear light on this side of the 
question. 11 c has published in the leading Calcutta paper, the 
Ett£lhhman t a series of carefully-compiled returns from stations 
within the ten degrees of latitude above mentioned. He shows 
that the rainfall of the sub tropical region, from 22” to, say, 30°, 
is in some respects (but only in some respects) complementary 
to the rainfall of Southern India, and in a recent letter to me he 
thus summarises his conclusions First, the win ter- rain fall of 
Northern India varies inversely with the sun-spots in a well- 
marked manner at all the stations. Second, the summer rain- 
fall varies directly with the sun-spots, in a manner well marked 
in the north-western provinces, by no means marked in the 
lower provinces of Bengal, but sufficiently well marked when 
the returns of the several stations are combined. 

Let us examine the meaning of th^se facts. The returns from 
Madras and Bombay (lately published in Natukk an 1 elsewhere) 
prove that when the summer monsoon strikes Southern India, 
its aqueous burden varies directly with the sun-spots. Prof. 
Archibald’s returns now show that the rainfall brought by the 
summer monsoon to Northern India also varies directly with the 
sun-spots. But they prove more than this. They show that 
the rain-clouds which, in years of minimum sun-spots pass over 
India without dropping their watery burden, are found, on their 
being stopped by the Himalayan partition wall, to be charged 
with a more than average surplus (so to speak) of moisture. 
Northern India, therefore, the summer monsoon, on its passage 
up, brings, as in Southern India, a rainfall varying directly with 
sun-spot activity ; but the winter rainfall, /./*., the immediate 
rebound of the rain-clouds from the Himalayan hairier, varies 
inversely with sun-spot activity. I say the immediate rebound, 
for it must not be forgotten that the north-eastern monsoon 
(October to December), when it strikes Madras in its full develop- 
ment, after collecting its aqueous freight from the Bav of Bengal, 
follows the same law as the summer muiuoon (May to Sep- 
tember), and varies directly with the sun-spots. 0 

Passing from the sub-tropical region of Northern India (22 to 
32 0 lat.) to the temperate zone, we find the evidence of a cycle 
either very faint or altogether wanting. With regard to Europe, 

I am not yet prepared to offer any new facts. 1 he existing 
evidence only amounts to this : (1) Mr. Baxendcll, from observa- 
tions for a comparatively short period but very carefully recorded 
and scrutinised, came to the conclusion that even at an English 
station, notwithstanding the manifold disturbing infl uences 
incident to our insular meteorology, changes take place in the 
punfrll as well as in the temperature and barometric pressure. 
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which correspond closely in their maxima and minima periods 
with those of sun-spots. (2) A more comprehensive survey of 
the European rainfall has so far failed to establish this 
correspondence. Dr. Telinek’s examination of fourteen sta- 
tions, from 1833 to 1069, showed that the coincidence held 
good in fifty-two cases, but failed in forty-two. While 
frankly accepting this as evidence against a real coinci- 
dence, it should be remembered that a general law such as 
a common periodicity in sun-spot activity and terrestrial rainfall 
will be subjected to, and sometimes overruled by, the local 
surroundings of individual stations. (3) On the other side, 
Gustav Wex, from the recorded depths of the Elbe, Rhine, Oder, 
Danube, and Vistula, for six sun-spot cycles (1800-1867), found 
that the maximum amount of water occurred during periods of 
maximum sun spots, while the minimum levels were reached in 
the periods of minimum sun-spots. The evidence, as regards 
Europe, is, therefore, conflicting; and it is safer for the present 
to reckon it as against a well-marked common periodicity. I 
hope at no distant date to submit the results of a new and more 
exhaustive examination of the European rain-registers. 

I now proceed to the North American rainfall. Here, as in 
Europe, the question is complicated not merely by disturbing me- 
teorological influences, such as the Gulf Stream, but by the uncer- 
tain value of the rain-returns. These are causes which even at a 
carefully supervised station render it difficult to estimate the 
number of indies yielded by long-continued or very violent snow- 
storms. At badly supervised stations, or in the case of private 
gauges where the supervision is apt to be of a still more hap- 
hazard character, these difficulties often suffice to render the 
returns quite worthless. Yet it is the latter class of records on 
which we have chiefly to depend in an attempt to deal with the 
American rainfall during a long series of years. Nowhere does 
meteorology now receive more careful and scientific study than 
in the Western Continent, but in many of the most valuable 
series the element of time is still necessarily wanting. The 
evidence hitherto received from America has, on the whole, 
been favourable to the existence of a common periodicity. Mr. 
Dawson, Geologist to the British North American Boundary 
Commission, found a correspondence, although by no means an 
absolute one, between the fluctuations of the great lakes and the 
sun-spot periods. This question has been lately revived and 
interpreted afresh by a distinguished meteorological observer in 
Northern India. Prof. Brocklesby’s contributions to the Ame- 
rican Journal of Science also point to a connection between 
variation* in the sun-spot area and annual rainfall. 

It was with a knowledge of the>e statements that I undertook 
a systematic inquiry into the American rain-returns. I ought at 
once to say that the result of that inquiry altogether fails to 
establish the existence of a common cycle, so far as concerns the 
temperate zone. I divided the American stations into four 
groups. The first group consisted of eleven stations in east 
coast or Atlantic States, lying between 40° and 45 0 N. latitude. 
The second group consisted of seven stations in inland States, 
fiom to 48*. The third group was intended to consist of 
nations in the West Coast or Pacific States, but 1 have obtained 
the returns (and those lor a period altogether too brief) for only 
a single West Coast Station, San Francisco. I give them, how- 
ever, for what they are worth. The fourth group consists of 
three coast-stations in the Southern States, between 30° and 
33 0 ; or just above the sub-trouical region with which Mr 
Archibald’s returns for the Bengal stations deal. 

The results of the examination of the four American groups 
may be summarised thus : (1) Taken as a whole, the returns from 
the twenty-two stations do not exhibit any common periodicity 
between the rainfall and the sun-spots ; nor do they disclose an 
eleven year’s cycle corresponding to the one which 1 have shown 
to exist in the rainfall (at Madras and elsewhere) gathered from 
the Indian Ocean, (a) That as regards the three northern 
groups, stretching across the continent from 38* to 48° N. lat., 
the rainfall, so far as any symptoms of periodicity can be detected 
at all, tends to vary inversely with the sun-spots ; but that it is 
impossible to discover any real periodicity whatever. (3) On the 
other hand, that as regards the southern group, between 30* and 
33 0 , there are symptoms of a periodicity lending to comciue with 
the sun-spot variations ; but that these symptoms are not suffi- 
ciently uniform m the small number of southern stations which 1 
have examined, to justify any conclusion. 

The calculations on which these results are based 
occupy many pages, but their general line may be indicated in 
few sentences. Thus the mean rainfall at the twenty-two stations 
during the years of m a x i mu m sun-spots for which the records 
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have been obtained, was 374 inches, while during the years „r 
minimum sun-spots it was 39. The years of maximum sun-St” 
together with the years immediately preceding, had a mean flii 
at the twenty-two stations of 40-2 inches ; while the Sum 
years of sun-spots, taken together with the years immediate^ 
preceding, had an almost exactly equal rainfall of 401 inches 
In the northernmost group of eleven Atlantic stations the mein 
rainfall of the years of maximum sun-spots was 39 inches agahst 
an average of 41 inches in years of minimum sun-spots*; in the 
second group of seven inland stations (38“ 1048°) the mean rain- 
tall ot the years of maximum sun-spots was precisely equal to 
that of years of minimum sun-spots, being 33 j inches in both • 
in the third group, San Francisco, the mean rainfall years of 
maximum sun-spots was 21 inches against 23$ inches in 
minimum ^ears ; in the fourth group of three southern stations 
(30 to 33 ) the returns for the minimum and maximum years are 
broken ; but taking these years and the preceding ones together, 
the mean rainfall of the years of maximum sun-spots with the 
years immediately preceding was 51 inches, against 48 J inches 
in the years of minimum sun-spots and immediately preceding 
ones. 

The returns have also been examined by another method. I 
have shown elsewhere that the rainfall at Madras, and other 
stations around the Indian Ocean, follows a well-marked cycle of 
eleven years, with a maximum, minimum, and intermediate 
period, corresponding with the maximum, minimum, and inter- 
mediate period of sun-spots. The American stations not only fail 
to show such a correspondence, but as regards the three northern 
groups so far as any symptoms of periodicity exist, they point in 
the opposite direction. The fourth or southern group of stations, 
on the other hand, so far as they disclose a periodicity, tend to 
coincide with the periodical variations in the sun-spots. The 
following table will show this. The Madras rainfall in the 
tropics discloses a cycle closely corresponding with the eleven 
cycle of sun-spots ; speaking generally, the American rainfall 
in the temperate zone discloses no such cycle ; but the southern 
stations begin to furnish symptom^ of such a cycle. 

Table of Madras and American Rainfall Compared with the 
Eleven Years' Cycle of Sun-spots 
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years' cycle. 
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Noth.— The sun-spot figures represent the relative numbers, reduced from 
Wolf. Ihe rainfall is expres-ed in inches. The San Francisco returns deal 
with only tweuty-ouc year-, or not (juice two complete cycles ; much too 
short a period for any definite conclusion. 

The records of the twenty-two American stations extend over 
brief periods compared wuh the Madras returns. Several of 
them disclose breaks or gaps ; few of them have been kept with 
the minute care bestowed by the professional astronomical staff 
on the rain gauge at the Madras Observatory, and the value of 
Rost of the eighteen northern ones is rendered in some degree 
Emcertain by snow-storms. It is probable, moreover, that better 
and much more complete returns are available to American 
meteorologists than I pouem for the twenty-two stations which 
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I have examined. They will come to the criticism of my results 
iith fuller materials than are available to me here, but so far as 
theM materials enable me to form an opinion, the result is against 
the^ecistence of a common periodicity •» 1 the 1 sun-spots and in the 
American rainfall within the temperate *°’e. 

“Tanton. Lanarkshire, November 4 W - w - Hunter 

Contribution to the Sun-spot Theory of Rainfall 
Thf Lucknow Meteorological Observatory has been estab- 
lished since tS6S. and regular observations have been recorded 
since that year under my superintendence. 

In Nature of December 12, 187*. M . r - L ° ck 7f Polished a 
notice of Mr. Meldram’s discovery of the coincidence between 
the maximum and minimum sun-spot periods, and the maximum 
and minimum rainfall in certain places. After readmg it l 
examined the annual rainfall at Lucknow from 1868 to 1872, 

and found that there was reason to believe that the rainfall at 

Lucknow followed the same cycle as that of the sun-spots. The 
inches. 

1869 ::: ::: t<l ;; 

65*0 „ 

41*4 » 

The equal amount of rainfall (41 inches) on both sides of the 
maximum fall of 1870 and 1871 was very striking, and as there 
was a rise in the rainfall from 1868 to 1870-71, and after that a 
decrease, and having just read Meldrum’s discovery, I conjectured 
that the annual rainfall would continue to decrease till it reached 
its minimum. In my annual abstract, which I submitted to 
Government in April, 1873, and on the slender evidence of five 
year’s rainfall, I ventured to state that if Meldrum’s law he true, we 
had in Lucknow lately passed the period of maximum rainfall, 
and were descending towards a minimum, so that during 1877, 
1878, and 1879 there would be a scarcity of rain, and in one of 
those years the minimum rainfall of the cycle would occur. I 
am now able to give the annual rainfall of almost a complete 
cycle, and the figures will speak for themselves 
1867 was a sun-spot minimum period. 


1870 

1871 

1872 


1868 

1869 

1870 

1871 
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35‘i 
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23 6 I 
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Inches of 
rainfall 
in Lucknow. 


(Up to date October 22). 

This is October 22, 1877, and the total fall up to date has been 
orly 1 1 7 inches, about a third of which fell in the months of 
January, February, and March. The fall during the rainy season 
of 1877 has been so small that great fear of a famine has been 
felt I considered Meldrum’s discovery so important that at the 
end of ray annual abstract of meteorological observations for 
1872, I inserted a long abstract of Mr. Lockyer’s article in 
-N ature, in order to make the theory more widely known. 

I believe meteorologists are on the track of a roost important 
! 1W * I would not expect the maximum and minimum rainfalls 
ln every place to coincide with the sun-spot maximum and mini- 
mum so completely as that given above. Possibly in some places 
the figures might be reversed, owing to a changed direction in 
the water-bearing currents of the atmosphere ; but that the 
changes occurring in the sun have a direct influence on rainfall 
there cannot, I think, be any doubt. E. BoNAVIA 

Lucknow, October 22 

The Radiometer and its Lessons 
Jj* 7 * H ***** Prof * C. Foster had been more explicit in his 

“viriati? J C j tCr ’ J* ** I cannot understand to what 
a*™'? . refer* So far as I know there are 
aiise from i < !? nsl * y l n l ** c £** question except those which 
SSLSZJhSTT* . ,e ” petat " e 1 ^ these variaion. of 
‘ta ™te at which heat difiiues 
the fo 5 rate is independent of the 
denaty urffor the Mae ns depend only on the absolute tem- 
°P jta degradation of temp^atnre in the direction 
m which the dtffusioo takes place. The variations of tempera- 
ture do affect the rate of communication bat only in proportion 
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to the square root of the absolute temuer,t„r.~^ 1 r ' . 

case of the radiometer, only to an inappec kbie“x “ * 

It is obvious that the law of diffuMon h ,l,k . 

as the gas is undisturbed by c mvection currenK c?," / *° lo P B 

which certainty exist, increase the rate XCh X i curreW > 
cated to the gas, that is to say, the hot svT^e 
exposed to the action of still air is rnl l ,, , f u"’? 
t :nds to increase the rate of doling. H.,t the velocity *• the 
wind does not increase with the rarefaction, and the eo ,\m.‘ effect 
of a wind of a certain velocitv does increase wtth the ,Wn,ity of 
the air. Hence, as I pointed out in my first paper, the motion 
of the air will favour the force resulting from the communication 
of heat less and less as ths rarefaction is increased. 

As regards Mr. Johnstone Stoney’s theory. The post which 
brought me this week’s Nature brought me also a paper from 
Mr. Stoney, on which I venture to cunmcnt. In doing this- 
however, I may say that I have no wi*h to criticise what Mr' 
Stoney has written. The fact that Mr. Stoney has in no wav 
referred to my work, although I preceded him by some two 
years, has relieved me from all obligation to discuss Mr. Stoney’s 
theory ; and I certainly should not do so now were it not that, 
as Prof. Foster has instanced this theory as disproving what i 
believe to be the truth, I feel bound either to show wherein it is 
wrong or acknowledge my inability to do so. 

In the paper which I have just received, i Mr. Stoney starts 
with an assumption that, but for the effect of gravitation, “ a flat 
stratum of gas in contact with a hot surface, a,” and “ everywhere 
subject to the same pressure” can exist in a state of equilibrium 
•‘except at the limits,” without any passage of heat from the 
hotter to the colder part, although “within the stratum the 
temperature gradually decreases, from within outwards, from 0, 
the temperxture of A to 0 a the temperature of the surrounding 
gas.” 

In support of this assumption l cannot fin 1 that any proof is offered 
except that which is contained in the following portion of a sen- 
tence : — “We know, from familiar experiments, which show 
gases to be bad conductors of heat, that afier the brief interval of 
adjustment a permanent state would ensue m which there would 
be no further change of density, or motion of heat, except by 
radiation.” 

Now this assumption and the statement in support of it— in 
both of which Mr. Stoney seems to have ignored the very exist- 
ence of diffusion of heat in gases — are contrary to all experience 
as well as to the deductions from the kinetic theory of gases ; 
for it follows directly from the kinetic theory, and has been 
abundantly established by experiment, tha^ under no circumstances 
can there exist a variation in the temperature of a continuous. layer 
of gas without heat diffusing from the hotter to the cooler part. 

I think that I need say no more. This assumed condition of 
gas forms the base of all Mr. Stoney’s reasoning, and although in 
a subsequent part of his paper he appears to me to have arrived at 
deductions which contradict his fundamental assumption, still this 
assumption may be held accountable for the anomalies which he 
has found. Osborne Reynolds 

November 17 

I beg to call the attention of the readers of Nature to the 
following passage at the commencement of Mr. Crookes s lec- 
ture at the Royal Institution on February II, 1876, “On the 
Mechanical Action of Light ” : — 

“ To generate motion has been found a charactenstic common, 
with one exception, to all the phases of physical force.” [Illus- 
trations are then given of the production of motion by heat, 
magnetism, electricity, gravitation, sound, and chemical force.] 
“But tight, in some respects the highest of the powers of 
nature, has tut hitherto been found capable of direct conversion into 
motion; and such an exception cannot but be regarded as a singular 

anomaly. . . , „ , „ . . . 

“This anomaly the researches which I am about to bring 
before you have now removed ; and, like the other form 1 *> 
force, tight is found to be capable of direct conversion into motion, 
and of being most delicately and accurately measured by tli^ 

amount of motion thus produced.” , „ r 

I cannot but suppose that Mr. Crookes and I rof. Oarey 
Foster have alike forgotten the existence of this passage. It 
it does not convey an interpretation of the phenomena of the 
radiometer which is now admitted ou all hands to Oc wrong, 
and imply a claim to the discovery of ” a new mode of force, I 
amtincapable *f understanding the meaning of words. 

I may add that one after another of my eminent scientific 

« “On the Penetration of Heat aero** Layer* of Gas,” Scientific Trane » 
actions of the Royal Dublin Society, November, 1877. 
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friends has assured me that I was perfectly justified in my 
statement on this point ; and it was by one of these, who was 
present at the lecture in question, that T was informed of the 
very explicit statement made on that occasion by Mr. Crookes 
of the views he then held, which were universally understood in 
their plain common-sense meaning. 

November 20 William B. Carpenter 

Fluid Films 

With reference to Mr Sedley Taylor’s interesting note on 
Fluid Films, allow me to say that if a drop of water, clinging to 
the outside of a glass goblet, be lightly dus 4 ed with lycopodium 
powder, and a fiddle-bDW be drawn across the edye of the glass, 
the drop will exhibit vortices, rotating in opposite directions. 

Highgate, N., November 19 C. Tomlinson 


Tuckey and Stanley. —The Yallala Rapid s on the 
Congo 

CAPT. Tuckf.v is dead and gor.e and cannot answer for him* 
self ; it may therefore, perhaps, serve to clear his memory in some 
measure of a doubt about the correctness of his description of 
the Yallala Rapids in 1816, arising from the very different 
account of thim given by Stanley sixty years afterwards, if I 
mention one of several facts in connection with American rivers. 

The late Sir J. Franklin, in his first and disastrous overland 
journey 1o the Arctic Sea in 1821, describes the “Bloody Fall” 
on the Coppw mine Rivtr as “a shelving cascade about three 
hundred yatds in length, having a descent of ten or fifteen feet.” 

Between 1S48 and 1851 this “fall” was visited five times ; on 
one or other of such occavon, the water was cither at high spring 
flood, at low summer level, or at an intermediate elevation, yet 
under none of these conditions was the “fall ” found to be more 
than thirty yards long, if so much, the height being about fifteen 
feet. 

Franklin and the officers with him were most careful and cor- 
rect observers, so that I can only attribute this wonderful change 
(from three hundred yards long to thirty) in the form of the cas- 
cade to the wearing away of the material forming the bed of the 
river, by the action of the water, assisted in a great measure by 
the large masses of ice and the stones carried down with it during 
the breaking up of the navigation in the course of thirty seasons, 
only half the interval of time between Tuckcy’s and Stanley’s 
visits to the Congo. 

Supposing a somewhat similar attrition, but in a less rapid 
manner, to have been going on at the Yallala Rapid, the 
description given by the former as he saw it may be equally 
correct as that of the latter when he visited it in its altered shape 
in 1877. 

May I add that a cataract may become a fall or a Beries of 
falls, and rice 7 according as the water in a river is in flood 
or at low level. J. Rai 

Scientific Club, November 16 


The Future of our British Flora 

It may interest Mr. Shaw to know that the stations given by 
Light foot in his “ Flora Scotica, 1777,” still exist (as far as I am 
aware, and I have visited by far the greater number of them) at 
the present day. Experience has led me to the conclusion that 
a plant however maltreated, doea not become extinct unless the 
natural renditions are changed, as by the draining of a marsh, 
&c. 1 have over and over again found plants In stations where 

they were reported as “extinct years ago.” Perhaps if Mr. 
Shaw visits his station for the “Lizard Orchis” (is this Orchis 
hircina , L. ? if so it is, I fancy, new to Scotch botanists) in the 
course of a year or two he may find it in as large quantity as ever. 
As regards the maltrca*mcnt of plants, I agree with what Mr. 
Shaw says respecting professors of botany. Each teacher of the 
science ought to teach his students that it is a crime to extermi- 
nate a plant, and that they can best learn botany from the 
observation of the common plants of their district ; there is great 
room for improvement in this respect 

While a s udent I was often disgusted by seeing rare plants 
torn up and then cast away as if they had been a handfajfttf 
grass, or, worse still, put in the vasculum and ft ftgottc n tHASe 
next Saturday, when they were' thrown away ; and aQ tins without 
a word of remonstrance from those who ought to have exercised 


authority, “that’s villainous, and shows a most pitiful ambition 
in the man who uses it.” 

Provided we reform a little, I do not think that, judging of 
the future by the past we have any reason to expect a large 
decrease in tne ranks of our native flora. I do not suppose any 
species given by Lightfoot 100 years ago has become extinct even 
in his stations, and on the other hand we have bad a consider- 
able number added to it since his time. 

Edinburgh A. Craig-Christie 

Selective Discrimination of Insects 

In continuation of the interesting observations of “ S. B.” on 
selective discrimination of insects in Nature, vol. xvi. p. 522, 
permit me to send you the following notes from my journal, 
made in August last : — 

M Watched by the roadside near Kew Bridge Station, several 
species of Hymenoptera, of the genus Bornbus principally ; one 
visited thirty flowers of Lamium purpureum in succession, 
passing over without notice all the other plants in flower on the 
same bank — species of Convolvulus , Bub us, Solatium. Two other 
species of Bornbus and a Pierisrapir also patronised the Lamium, 
seeking it out deep in the thicket, thrusting their probosces even 
into withered cups, although the Rubus * flowers were far^more 
accessible and seemed much more attractive, being fresh and 
well-expanded. 

“ On the same bank several species of Diptera— .Sir//; wr chiefly 
— were visiting ihe Rubus , ignoring the Lamium. On another 
bank, some distance removed from the first, I observed, how- 
ever, that the diptera were visiting the Lamium (one species 
was very busy on the convolvulus, applying its proboscis to the 
external aspect of the anther) while the Hymenoptera, species 
of wasp, were giving their attention to the Rubus." 

1 am sorry not to be in a position to identity the species of 
Hymenoptera and Diptera, being unable to capture specimens of 
either. Henry O. Forbes 

Highgate, N. 

The Earth-worm in Relation to the Fertility of the Soil 

In your number of the 8th instant there are some interesting 
remarks upon the habits, &c., of the common earth-worm. 
From frequent observations I fully concur with the remark that 
the worm does not consume living vegetation but only vegetable 
matter undergoing decomposition. 

I am also lather inclined to the opinion that there are (or may 
be) two reasons for the drawing in to their holes dead leaves, 
&c. , the one being, for use as f >od, and the other to protect the 
holes from a too plentiful supply of water. 

In this same connection I may mention what I have not before 
seen mention of, namely, the little mounds of small gravel stones 
which the worms heap up around the entrance to their holes. 
These are very curious and may be partly to prevent the entrance 
of water ; and also, as I think, partly for rubbing against the 
worm's slimy body, as fish do. 

It is very remarkable the extent to which loose gravel-stonej 
(some as large as a hazel-nut, and even larger) are removel from 
a gravel-walk from distances quite beyond a foot, leaving the 
walk pitted all over. I have never seen a worm in the act of 
moving these stones and it is difficult to imagine how it is done, 
but as it generally takes place in wet weather, it may probably 
be by an adhesion of the stone to the slimy body of the worm. 

As regards fertilising effects, it would be interesting to know 
whether the earthy matter composing w’orm-casts had passed 
through the worm's body, as the writer supposes, for in that.case it 
would probably have more fertilising properties than if consisting 
merely of the natural soil thrown up as by moles. 

The remark by one of your correspondents as to his observation 
of a line of darker soil thrown up by worms from a substratum of 
ashes deposited a considerable time before, would almost make 
it appear that the mole-like action above referred to took place. 
The writer, however, repeats his conviction that the matter 
composing worm-casts has passed through its (the worm’s) body. 

31, Stockwell Park Road Geo. H.. Phipps 

Smell and Hearing in Moths 

“ J. C. ” seems to draw inferences that moths have not the 
power of smell but have that of hearing. I fed auite certain 
I they possess the former, bat am in doubt about the latter. For 
I the purpose of catching moths I use a preparation of beer and 
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together, to which (after boiling) 15 added a little 
"(? weral folds thick, saturated in the pre- 
*** J? «t5n earaen-seats, low branches of trees, &c. I have 
parauon^po many as thirty* six moths (including red-, 

LX-^so^dSwV.word P «s ( anglcshade, &c f &C. ).’ 
^h^hJ^ctei them unless smell? or what generslly leads 

*■«* the sound of the glass, is It not the quick 

motion 1 of thehand°which dUturbs the moth ? E. H. K. 

Carnivorous Plants 

Prof Serrano Fatigati, of Ciudad Real (Spain), has made 
*ome°investigations upon two iwect-feedmg plants which he 
found during his last excursion to the province of Cordova, and 
on the eeneral peculiarities of viscous plants during their flower- 
imr The first ot these plants is Ononts natnx ; it grows at Sierra 
Palacios. The second appears to be Stleneviscom, and was found 
on the hill which connects the village of Belmery with the station. 
The experiments made upon these plants prove that when alive 
they were both covered abundantly wish a viscous fluid, which in 
Silent was still visible after the specimens had been dried for 
four months. Prof. Fatigati has observed in several instances 
that every insect which touches their surface, and remains 
adherent to them, dies in a very few minutes. Remains of ani- 
mals in different stages of decomposition may be seen on the 


plants he possesses. 

The microscopical study of these plants has enabled the struc- 
ture of their secretory glands to be examined. The glands of 
the plant Ononts are at the extremity of hairs composed ot cylin- 
drical cells, and are ovoid and multicel ular. The protoplasm 
of the cylindrical cells always forms a parietal coating to the 
cell- wall. The glands of the Silent are simply conical epider- 
mical protuberances, and are divided into twj cells at the close 
of their development. 

Prof. Serrano Fatigati has observed that in these species and 
in Cist us ladaniferus the secretion of the viscous fluid increases 
during th*-ir period of flowering ; he is studying this matter, in 
order to asccrta n whether this circumstance bears any connec- 
tion with the production of heat and carbonic acid possessed by 
plants during the flowering period. Francisco Ginkz 

Espar eros 9, Madrid 


OUR ASTRONOMICAL COLUMN 
Minor Pl\NETS. — M r. J. N, Stockwell, of Cleveland, 
Ohio, who has had much experience in calculations re- 
lating to the small planets, draws attention to a curious 
circumstance connected with the observations of Gerda, 
discovered by Prof. Peters at Clinton, N.Y., on July 31, 
1872. It had been supposed that this planet was ob- 
served again in 1873, 1876, and 1877, but on forming 
equations of condition for the correction of the elements, 
Mr. Stockwell found that the observations of 1873 are 
quite irreconcilable with those of the other opposition*!, 
or that some incompatible conditions had been introduced 
into the equations. “ The discovery of these incom- 
patible conditions,” he writes, “ has been the occasion of 
an unusual amount of trouble and annoyance, and will be 
the source of future mortification, should the explanation 
at which I have arrived ultimately prove to be erroneous.” 
Mr. Stockwell’s conclusion is this, that notwithstanding 
the planet observed from September 27 to November 12, 
J873, was very near the computed place of Gerda, it was 
really another body that was observed in that year. To 
decide this point he calculated an orbit upon the observa- 
tions of 1873, which it appears are very well adapted to 
furnish reliable results, and finds the following elements, 
placing the elements of Gerda, as perturbed to the same 
date, in juxtaposition for the sake of comparison. The 
epoch is 1873, November 7*0 M.T. at Washington, longi- 
tudes from M.Eq. 1873 0 
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Mean long. 
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lines of apsides differ about five degrees The act ul d 

wouW Ce beoo% P 8o n f et ^° m Sf 1 ^efon 

sun. Mr. StockleU adds, ** i^he™" e reallT 'T the 

moving in orbits so e^Tnear' 

happen in the course of time, unless the mean distant 

are exactly the same, that they will approach each oth^ 

so closely that their mutual perturbations will cause them 

to unite and form a single planet.” 

A simijar case of near coincidence between the orbits 
of two minor planets is that of Fides and Maia, to which 
attention was first directed we believe by M. Lespiault of 
Bordeaux. In 1876 the elements were as lollow - ’ 


Epoch ... 


Fides. 

... July 27*0 Berlin, M.T. 


Maia. 

Oct. 4*5 Itctlm M.T. 


Mean long. 

3'i 6 33 33 ... 

... 27 

37 

21 

w 

66 27 20 

... 4S 

8 

26 

a 

8 15 15 ... 

8 

l 7 

1 

t 

3 e 49 ... 

3 

5 

40 

<t> 

10 11 21 

10 

4 

3i 

A* 

826" *44 1 7 

S24' O400 


Here, however, the planets are much further from each 
other than in the case of Gerda and the planet of 1873. 

At present Gerda and its companion will not be favour- 
ably placed for observation, but m the ensuing year no 
doubt an effort will be made to decide if there are really 
two bodies revolving in such near proximity to each 
other. Questions of much interest may arise if this 
should prove to be the case. 

The discoveries of minor planets during the present 
year now stand as follow : — 


No. 170, Myrrha, January 10, by I’errnlin, at Tmlousr. 

17 I, Ophelia, January 13, by lion el ly, at Marseilles. 

172, Baucis, February 5, 

173, August 2, 

174, September 2, by Watson, at Ann Arbor, I'.S. 

175, October 14, by Peters, at Clinton, U.S. 

170, November 5, bv Paul Henry, at Pari.. 

177, November 0, by Palis.!, al Pol 1. 

A planet, November 12, by Watson, at Ann Aibir. 

We adopt Prof. Peter** name for No. 170, instead of the 
nappropriate one proposed in France. 

The Comet of 1672. — Madlcr has pointed out a 
distant resemblance between the elements of the comet of 
1672 calculated by Halley, and tho>e of the comet of 
1 81 2, which has been found to have a period of revolution 
of about seventy years, and which therefore might have 
been in perihelion in the former year. The comet of 
1672 was observed by Hevelius from March 6 to April 21, 
and also by Richer off the coast of Africa during his 
voyage to Cayenne, from March 15 to the end of the 
month, though he only described its position roughly. 
The observations of Hevelius arc published in the rare 
volume of his “ Machma Ccdestis ” (of which, by the 
way, the British Museum possesses two copies), and we 
believe in the small special publication issued at Uantzig 
in the same year, and entitled, “J. Hevelii, Kpistola de 
Cometh, anni 1672, Gedani observato, ad Henricu n 
Oldenburgium.” . 

Halley’s orbit gives for three dates of observation by 
Hevelius, adopting his corrected times, the following 


Right Ascension. Derliiutn. 

... 353 16 ••• 34 57 N. 


positions : 

GMT. 
h. m. 

1672, March 6, at 15 39 
_ ,, 15, at 744 ... 18 2 .. 37 25 

„ ,, 29, at 8 8 ... 5221 ... 3021N. 

Without attempting an accurate reduction of the 
Dantzic observations, it may be seen that they Agree 
sufficiently well with the positions deduced from Halley s 
orbit to.render it probable that his elements would not be 
so far changed by a calculation from the improved places 
as to bring them materially closer to those of the comet of 
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1812, the re-appearance of which is shortly expected. 
We have already mentioned that sweeping-ephemcrides 
have been prepared by Herr Mahn, of Strasburg, and 
may be found m “ Vierteljahrsschrift der Astronomischen 
Gesellschaft, 12 Jahrgang, 2 Heft” 

MR. DARWIN AT CAMBRIDGE 
AS we intimated last week, the honorary degree 
of LL.D. was conferred on Mr. Charles Darwin 
at Cambridge on Saturday. The occasion was in 
many ways remarkable, and suggestive of reflections 
that must occur to all, and which need not be put 
formally into words. The university seems to have been 
conscious of the honour Mr. Darwin was doing it, and 
seldom, it is said, was a more exciting scene seen in the 
senate-house. To appoint a special congregation of the 
senate for the transaction of no other business but the con- 
ferment of a solitary degree, although it be honoris causd , is 
only resorted to in exceptional and important cases. The 
step taken by the university evidently has met with general 
approval to judge by the tone of the assembly in the 
senate-house on Saturday. The building was packed, and 
the inevitable pastime of the undergraduates assume] a 
form extremely appropriate, however questionable its 
taste may have been. 

The appearance of Mr. Darwin entering the senate- 
house by a side door, with the Master of Christ’s, of 
which College Mr. Darwin is a member, was the signal for 
a burst of applause which was evidently the result of 
genuine enthusiasm, and was certainly thoroughly hearty. 
At two o’clock the Vice-Chancellor took his seat on the 
raised dais, and the business of the day began. Standing 
side by side with Mr. Darwin in the centre of the senate- 
house, Mr. Sandys, the Public Orator, commenced the 
delivery of the customary Latin oration. Interruptions from 
the galleries occasionally interfered with the orator’s efforts 
to make himself heard, but the pleasant manner of his 
delivery, combined with great tact and judgment, helped 
to quiet the undergraduates’ 44 chaff',” and assisted him 
materially in getting through his task. 

We have been favoured with a copy of the Public 
Orator’s address, which our readers will no doubt read 
with interest, both on account of the elegance of its 
Latin, and for its neat summary of Dr. Darwin’s work ; 
indeed, in its way, it is somewhat of a literary curiosity. 

“ORATIO AW ORATORE PUWUCO HAWITA CANTAWR1C.1 AE 
DIE XVIT NOVEMBR1S A. S. MDCCCI.XXVll 

“Dignissime domine, dominc Procancellarie, ct tota 
Academia : — 

“ Meministis Horatianum illud, ‘ fortes creantur forti- 
bus ’ ; vix igitur necesse est commemorare viri huius dc 
rerum natura optime meriti patrem fuisse medicum egre- 
gium, avum poeiam quoque insignem. 4 Doctrina sed 
vim promovet insitam’; iuvat igitur recordaii pueritiam 
huius fovisse scholam celeberrimam Salopiensem ; adu- 
lescentiam aluisse non modo Caledonicas illas Athenas, 
sed in hac ctiam Academia Miltoni nostri Collegium. 
Tanti in laudem alumni, nisi fallor, ipsa paterni fluminis 
nympha, non immemor hunc primum patefecisse insu- 
larum corallinarum originem, ilia inquam Sabrina quae 
Miltoni in carmine vivit, 

curalio nitida roseum caput exseret unda, 
frontemque tarn venerabilem sua praecinget corolla. 

44 Quanta cum voluptate accepimus insularum illarum 
circulos, sese e vadis sensim attollentes, quasi florum 
immortalium palmarumque victricium corona locos illos 
virides placidosquc in Oceani campo designare, ubi 
priores insulae depressae et sepultae sunt. Quam facete 
dcscribit, quo modo varios sensuum affectus expriman'. 
indices illi vu'tus et ipsa tacitorum oculorum eloquent!* ; 
quo more apes, dum dulce illud nectar e flore delibant, 
quod continuandae doris stirpi utile sit, ipsae aliunde 


referant Quam venustc explicat, quo modo captet Venus 
ipsa muscas ; quali ex origine sint Veneris volucres, 
4 raucae, tua cura, palumbes ’ ; quibus cantuum illecebris, 
quo splendore plumarum, concilientur volucrum amores. 
Quam familiariter, velut rex ille excellcnti sapientia, de 
tot rebus disserit, quicquid volat, quicquid natat, quicquid 
serpit humi ; quam vana eruditione disputat de fabuloso 
illo lepadum balanorumque marinorum genere, de mon- 
tium igneorum miraculis, sed idem de gracili vitis pam- 
pino et lentis hederarum bracchiis in apricum enitentium ; 
quanta liberalitate in patrocinium suum vindicat non 
modo 4 aurea pavonum saecla,’ sed etiam minus pulchram 
simiarum familiam. Qua de re quanquam poeta vetus 
dixit, ‘simia quam similis nobis’; nobis tamen, viri 
Academici, cum oratore Romano, viro Academicae prae- 
sertim philosophiac dedito, gloriari licet, 4 mores ’ esse 4 in 
utroque dispares.’ 

44 Illud certe extra omnem controversiam constat, pul- 
chrum esse tantam reruin naturae varietatem contcmplari, 
regiones remotas invisere, silvarum incaeduarum solitudi- 
nem penetrare, insularum prope ignotarum recessus per- 
scrutari, varias denique animalium formas comparare 
inter se et distinguere ; pulchrius, haec omnia accura- 
tissime observata aliorum in usum voluptatemque lit- 
terarum mandare monumentis ; omnium pulcherrimum, 
infinita talium rerum multitudine ad leges quam paucissi- 
mas rcvocata,ipsum fontem et originem omnium repetere. 
Quanta igitur laude vir hie dignus cst, qui adhuc iuvenis, 
aliorum magis quam suo commodo, tot terras lustraverit, 
lustratas feliciter descripserit ; qui maturiore aetate, tot 
generibus animantium et earum rerum quas terra gignit 
diligenter investigate, illi praesertim legi constituendae 
operam dederit, qua docere conatus cst, ita e perpetuo 
prope ad internecionem debellantium certamine aptissi- 
mam quamque novae stirpi propagandae speciem vivam 
victricemque superesse, ut tot species inter se diversae 
alia ex alia minutatim per immensam annorum seriem 
generari potucrint. 

• Usus ct impigrae simul experientia mentis 
paulatim docuit pedetemtim progredientes. 
sic unumquL'quid paulatim p rot rah it aetas 
in medium ratioque in lummis erigit oras. 
namque alid ex alio clarcscere et ordine dehet 
omnibus . ad summum donee venere cacumen.’ 

• 

tl Tu vero, qui leges naturae tam docte illustraveris, 
legum doctor nobis esto. 

“ Duco ad vos Carolum Darwin.” 

The conclusion of this oration was greeted with loud 
applause, and the proceedings ended with the Vice- 
Chancellor conferring the degree on Mr. Darwin in the 
usual formal manner. 

In the evening the anniversary dinner of the Cambridge 
Philosophical Society was given in the Hall of Clare 
College. The president of the Society, Prof. Ltveing, 
occupied the chair, and among the visitors present were 
i Professors Huxley, Ramsay, Tyndall, Parker, Burdon 
I Sanderson, Drs. Gunther, Wilks, Pye Smith, Mr. Francis 
1 Galton, &c. Prof. Ramsay proposed the toast of the 
1 University of Cambridge, and Prof. Huxley responded to 
! that of Mr. Darwin, who was unable to be present In 
1 his speech Prof. Huxley sarcastically spoke of the Uni- 
versity as reserving its highest honour till all other 
distinctions had been heaped on Mr. Darwin, that its own 
chaplet might crown the whole, and not be covered up. 
Prof. Huxley spoke of Mr. Darwin as the foremost 
among men of science, with one exception, since the days 
' of Aristotle. 

A special meeting of the Philosophical Society is to be 
held next Monday in the combination room of Christ’s 
College, to consider the best means of making a permanent 
memorial of Mr. Darwin in the University. Would not 
f$6arwin Professorship of General Biology be a very 
suitable memorial ? 
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INTERN A TIONAL GEOLOGICAL CONGRESS 

A T the late meeting of the American Association for 
the Advancement of Science at Nashville, Tenn., Dr. 
T. Sterry Hunt presented a report on the above subject, 
of which at the time we gave a biief note. The following 
extracts, which have been sent us, will no doubt be more 
satisfactory to geologists : — 

“ The committee to arrange for an International Geo- 
logical Exhibition and Congress, to be held in Paris in 
1878, was appointed by this Association at Buffalo in 
August, 1876, and consisted of Messrs. W. B. Rogers, 
James Hall, J. W. Dawson, J. S. Newberry, T. Sterry 
Hunt, R. Pumpelly, and C. H. Hitchcock, together with 
T. H. Huxley for England, O. Torrel for Sweden, and 
E. H. von Baumhauer for Holland. At a meeting of the 
committee at Buffalo on August 25, 1876, James Hall was 
chosen chairman, and T. Sterry Hunt secretary. It was 
then agreed to prepare a circular setting forth the plan of 
an International Geological Exhibition, which should 
form a part of the general exhibition to be held at Paris 
in 1878, and indicating a scheme for the organisation of 
the geological collections to be sent thereto by the nations 
taking a part in that exhibition, and moreover, proposing 
an International Geological Congress to be held at Paris, j 
‘‘The circular in accordance with this plan was duly I 
prepared, and printed in English, French, and German, 
and before the end of the year had been sent by the 
secretary to the principal scientific societies and academies, 
as well as to the workers in geology throughout the 
world. The response to this invitation has been most 
gratifying. The Geological Society of France has for- 
mally recognised the great importance of the objects 
proposed, and promised its hearty co- operation, while 
private letters from its president to the secretary of the 
committee, and from Prof. Hdbert to Prof. Hall, give 
cordial assurances of the same kind. Spanish and Italian 
geologists have translated and published the circular in 
their respective languages, and have communicated* to 
the secretary their hearty approval of the plan. Prof. 
Capellini has, in this connection, published an interesting 
correspondence, calling attention to the fact that in 1874 
he had laid the project of a similar International Geolo- 
gical Congress, to be held in Italy, before the Italian 
Minister of Agriculture, Industry, and Commerce. 

M The Geological Society of London and the Geological 
Survey of Great Britain have also formally signified their . 
approval of our objects, and the co-operation of Norway, | 
Sweden, Russia, and Austro- Hungary, is promised. It ] 
is to be regretted that Germany has declined to take a 1 
part in the International Exhibition of 1878, but we trust 
that this will not prevent her geologists from joining in 
the proposed Congress. The director of the Geological 
Survey of Japan promises to aid in our work, and we 
have the same assurance from Brazil, where the circular 
has been translated into Portuguese. Chili and Mexico 
have also responded, and promise an ample representa- 1 
tion of their geology at Paris next year; while Canada, 
both through her Geological Survey and in the person of 
,;^ wson » w iH probably be represented there, 
f *1 T he Government of the United States has as yet I 
f* c 5 ^e invitation of France to take a part in 

.... ^Mbttion of 1 878, so that American geologists are not 
'“"“f be able to participate in the Interna- 

of ,8 7 8 * We are, however, 
conntrv Government is very desirous to have our 

?Z ,?,i L? P 'T ated « P! ^ ; and it is to be hoped 
h, "8 5 xtra session of the United States 
£ 3 ESS ,^ UreS W ‘“ ^ taken for accepting the French 
WDte Zv .l.?. P ° lnt,ng a commission, to that our 

,.‘r 


»iX£"win i t probab,e several members of our 

Con£L.r t! b Ptwn } at ,he Proposed Geological 
Congress. The precise date of this hasnot yet been 

wkh’the' °s ? . y ° Ur S f ec [ etary is now in correspondence 
with the Secretary of the Geological Society of France 

and believes that with the co-operation 
uptm * ^ >dy a Ume convenicnt to all will beagreed 

“ It is recommended by the Standing Committee of the 
Association that, in addition to the names ot I’rof J >’ 
L . e *' ey ’ of Philadelphia, and Prof. A. c. Ramsay, director 
of the Geological Survey of Great lSnuin, already added 
to the International Committee, the presidents for the 
time being of the Geological Societies of Fiance 1 on- 
don, Edinburgh, and Dublin, of Berlin, of Belgium 
Italy, Spain, Portugal, and the Imperial Geological In- 
stitute of Vienna, be invited to form part of our Com- 
mission. T. Sl-KRKY 11 UN r 

“ Secretary of the International Committee.” 

Shortly after the presentation of the above report, the 
secretary received official notice that the Geological 
Society of France had, in co-operation with the above 
plan, appointed at Paris a local committee of organisa- 
tion for the proposed Congress, constituted as follows : 
Hubert, President ; Tournouer and Albert Gaudry, Vice- 
Presidents ; Bioche, Treasurer ; Janneta/, Secretary- 
General ; Delaire, Sauvage, Brocchi, and Velam, Secre- 
taries ; with the following : Belgrand Bureau, de Chan- 
courtois, G. Cotteau, Damour, Daubiee, Dclalosse. 
Delesse, Descloizeaux, Dcsnoyers, Fougue, V. Gervnis. 
Gruner, De Lapparent, Mallard. Milne- Edwards, Pellat, 
Marquis de Roys and L. Yaillant, Members of the 
Committee. 

A circular issued by this committee bearing date July 
31, invites all those interested in geological, nimeralogic.il, 
and palirontological studies to take part in the approach- 
ing congress, and to subscribe the sum of twelve /ram r 
each, which will give a card of admission to the Congress, 
and right to all the publications thereof. All those who 
intend to be present are at the same time invited to send, 
as soon as possible, a list of the questions which seem to 
them worthy of general discussion, as well as of the 
communications which they propose to make touching 
these questions. They are also invited to indicate the 
date which appears to them most convenient for the 
mteting of the Congress. 

As regards an International Geological Exhibition, the 
Paris Committee of Organisation state that the difficulty 
of finding a suitable locality seems to them an obstacle in 
the way of realising this part of the programme. They 
hope, however, that there will be many special collections 
sent, and beg the exhibitors of such to give the committee 
due notice of these, in order that a special catalogue of 
them may be prepared. 

The secretary of the International Committee desires, 
in this connection, to call attention to the fact that his 
circular did not contemplate the holding of an Inter- 
national Geological Exhibition apart from the universal 
exhibition, but, in the language of that circular, the 
making as complete as possible the geological department 
of the universal exhibition. It is certain that, as at all 
previous similar exhibitions, the different nations will 
contribute more or less of geological material, and it was 
conceived that such collections, exended and syste- 
matised in accordance with the plan set forth in the 
circular, would, while forming a part of the universal 
exhibition, without farther cost meet all the requirements 
of an International Geological Exhibition. To the ac- 
complishment of this end it will only be necessary for 
the exhibitors of all nations to send a list of their geolo- 
gical contributions to the Local Committee of Organisation 
at Paris. 

All correspondence relating to the Congress should be 
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addressed to Dr. J&nnetaz, Slcrdtaire-glnlral, rue des the accuracy to which observers had attained by the old 
Grands Augustins, 7, Paris, France ; and all moneys sent | method, but in the rude nature of the telescope itself in 
to Dr. Bioche, at the same address. j the early times, before the introduction of the micrometer ; 

| the modem accuracy has been arrived at step by step. 

THE MODERN TELESCOPE | 

T HE gain to astronomy from the discovery of the : 

telescope has been twofold. We have first, the gain | 
to physical astronomy from the magnification of objects, j 
and secondly, the gain to astronomy of position from the ! 


Fio. 1.— A portion of the conetellation Gemini seen with the naked eye. 

Let us see what the? telescope does for us in the 
others showed to apply the telescope to the pointers and domain of that grand physical astronomy which deals 
pinnules of the instruments used in their day ; but doubt- ! with the number and appearances of the various bodies 
less we must look for the explanation of this not only in j which people space. 


magnmcation, so to speaic, ot spaet, wmen enaoies minute ; 
portions of it to be most accurately quantified. 

Looking back, nothing is more curious in the history of j 
astronomy than the rooted objection which Hevel and \ 




y Fig. a.— Die uune region, as seeu through a large telescope. 

Let us, to begin with, try to see how the telescope helps the moon with a telescope of that magnifying power pretty 
us in the matter of observafioits^pf the sun. The sun is much as if the moon were situated somewhere in 
about 90, 000, 000 of miles away ; suppose, therefore, Lancashire — Lancaster being about 240 miles from 
by means of a telescope reflecting or refracting, whichever London. 

we like, we use an eyepiece which will magnify say 900 It might appear at first sight possible in the case of all 
times, we obviously bring the sun within 100,000 miles of bodies to magnify the image formed by the object-glass 
us ; that is to say, by means of this telescope, we can j to an unlimited extent by using a sufficiently powerful eye- 
observe the sun with the naked eye as if it were within | piece. This, however, is not the case, lor as an object is 
100,000 miles of us. One may say, this is something, but j magnified it is spread over a larg'r portion of the letina 
not too much ; it is only about half as far as the moon is j than before *, the brightness, there! >re, becomes diminished 
from us. But when we recollect the enormous size of the | as the area increases, and this takes place at a rate equal 
sun, and that if the centre of the sun occupied the centre to the square of the increase in diameter. If, therefore, 
of our earth the circumference of the sun would extend we require an object to be largely magnified we must pro- 
considerably beyond the orbit of the moon, then one must duce an image sufficiently bright to bear such magnifica- 
acknowledge we have done something (to bring the sun tion ; this means that we must use an object-glass or 
within half the distance of the moon. Suppose for looking speculum of large diameter. Again, in observing a very 
at the moon we use on a tele>cope a power of i,ooo, that^UJUit object, such as a nebula or comet, we cannot, by 
is a power which magnifies 1,000 times, we shall bring thel^fccreasing the power of the eye-pie :e, increase thebright- 
moon within 240 milts of us, and we shall be able to seel ness to an unlimited extent, for as the power decreases, 
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.. foCa i length of the eye-piece also increases, and the 
n iece has to be larger, the emergent pencil is then 
Urger than the pupil of the eye and consequently a 


portion of the rays of the cone from each point of the 
object is wasted. 

We get an immense gain to physical astronomy by the 



F ic 3 —Orion :in J the neighbouring constellation*. 


revelations of the fainter objects which, without the tele- the telescope, as it is called, depends on the principle that 
scope, would have remained invisible to us ; but, <is we whenever the image formed on the retina is les* than 
know, as each large telescope has exceeded preceding sufficient to appear of an appreciable sue the light is 
ones in illuminating power, the former bounds of the j apparently spread out by a purely physiological action 
visible creation have been gradually extended, though untd the image, say of a star, appears of an appreciable 
even now we cannot be said to have got beyond certain diameter, and the effect on the retina of such small points 
small limits, for there are others beyond the region which of light is simply proportionate to the amount of light 
the most powerful telescope reveals to us ; though we received, whether the eye be assisted bv the telescope 01 
have got only into the surface we have increased the not ; the stars always, except when sufficiently bright to 
3,000 or 6, coo stars visible to the naked eye to something ! form diffraction rings, appearing of the same sue. It 
like twenty millions. This space-penetrating power of therefore happens that as the apertures of telescopes 



Fig. 4. —The NeLu’a of Orion, reduced from Lord Koine's Dri.win£. 

increase, and with them the amount of light (the eye- | while the larger stars appear to get brighter and brighter 
pieces being sufficiently powerful to cause all the light to without increasing in sire, the image of the b^K"**** * tar 
enter the eje;, smaller and smaller stars becoo e visible, j with the highest power, il we neglect rays and dinractio^ 
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rings, bring really much smaller than the apparent size 
due to physiological effects, and of this latter size every 
star must appear. 

The accompanying woodcuts of a region in the con- 
stellation of Gemini as seen with the naked eye and with 
a powerful telescope will give a better idea than mere 
language can do of the effect of this so-called space- 
penetrating power. . 

With nebulae and comets matters are different, for 
these, even with small telescopes and low powers, often 
occupy an appreciable space on the retina. On increasing 
the aperture we must also increase the power of the eye- 
piece, in order that the more divergent cones of light 
from each point of the image shall enter the pupil, and 
therefore increase the area on the retina, over which the 
increased amount of light, due to greater aperture, is 
spread ; the brightness, therefore, is not increased, unless 
indeed we were at the first using an unnecessary high 
power. On the other hand, if we lengthen the focus of 
the object-glass and increase its aperture the divergence 
of the cones of light is not increased and the eye-piece 
need not be altered, but the image at the focus of the 
object-glass is increased in size by the increase of focal 
length, and the image on the retina also increases as in 
the last case. We may therefore conclude that no comet 
or nebula of appreciable diameter, as seen through a tele- 
scope having an c>c- piece of just such a focal length as 
to admit all the lays to the eye, can be made brighter by 
any increase of power, although it may easily be made to 
appear larger. 

Very beautiful drawings of the nebula of Orion and of 
other nebuku, as seen by Lord Rossc in his 6 foot 
reflector, and by the American astronomers with their 
26-inch refractor, have been given to the world. 

The magnificent nebula, of Orion is scarcely visible to 
the naked eye ; one can just sec it glimmering on a fine j 
night ; but when a powerful telescope is used it is by far : 
the most glorious object of its class in the northern hemi- j 
sphere, and surpassed only by that surrounding the j 
variable star tj Argfis in the southern. And although, of 
course, the beauty and vastness of this stupendous and | 
remote object increase with the increased power of the j 
instrument brought to bear upon it, a large aperture is 
not needed to render it a most impressive and awe- j 
inspiring object to the beholder. In an ordinary 5-foot 
achromatic many of its details are to be seen under 
favourable atmospheric conditions. 

Those who are desirous of studying its appearance, as 
seen in the most powerful telescopes, are referred to the 
plate in Sir John Herichel’s “ Results of Astronomical 
Observations at the Cape of Good Hope,” in which all its 
features are admirably delineated, and the positions of | 
150 stars which surround 6 in the area occupied by the j 
nebula laid down. In Fig. 4 it is represented in great 
detail, as seen with the included small stars, all of which : 
have been mapped with reference to their positions and 
brightness. This, then, comes from that power of the 
telescope which simply makes it a sort of large eye. We 
may measure the illuminating power of the telescope by a 
reference to the size of our own eye. If one takes the 
pupil of an ordinary eye to be something like the fifth of 
an inch in diameter, which in some cases is an extreme 
estimate we shall find that its area would be roughly about 


given by the unaided virion, then a sixth magnitude star— 
a star just visible to the naked eye-rwould have 40,000 
times more light, and it might be removed to a distance 
200 times as great as it at present is and still be visible 
in the field of the telescope just as it at present is to the 
unaided eye. Can we judge how far off the stars are that 
are only just visible with Lord Rosie’s instrument ? Light 
travels at the rate of 185,000 miles a second, and from the 
nearest star it takes tome 3$ years for light to reach us, 
and we shall be within bounds when we say that it will 
take light 300 years to reach us from many a sixth magni- 
tude star. 

But we may remove this star 200 times further away and 
yet see it with the telescope, so that we can probably see 
stars so far off that light takes 60,000 years to reach us, 
and when we gaze at the heavens at night we are viewing 
the stars not as they are at that moment, but as they were 
years or even hundreds of years ago, and when we call to 
our assistance the telescope the years become thousands 
and tens of thousands— expressed in miles these distances 
become too great for the imagination to grasp ; yet we 
actually look into this vast abyss of space and see the 
laws of gravitation holding good there, and calculate the 
orbit of one star about another. 

J. Norman LocKYEk 

( To be continued. ) 

ZOOLOGICAL GARDENS' 

T HE lists and reports of the various zoological gardens 
now before us show that much progress has lately 
been made by these as by other institutions connected 
with natural history. For though zoological gardens are 
looked upon by many as a simple form of amusement 
there can be no question that, when rightly conducted, 
they are not only instructive in the highest degree , but 
also tend materially to advance the interests of the higher 
branches of natural science. All persons, therefore, who 
take an interest in the progress of science will be glad to 
see the number of zoological gardens increasing among 
the dependencies of this country and in other States. 

Of the first of the five works on our list we need say 
but little. The Gardens of the Zoological Society of 
London, in the Regent’s Park, are too well known to 
most of our readers to require a lengthened notice. The 
chief additions to their unrivalled menagerie are recordt d 
every week in our columns. The volume now before us 
contains a catalogue of all the species of vertebrated 
animals, of which examples have been exhibited during 
the past fifteen years, arranged in systematic order. The 
various specimens are distinguished by letters, and the 
date and mode of acquisition of each individual are added. 
Thirty-five woodcuts, most of which have originally 
appeared in the Society’s Proceedings, illustrate some of 
the more remarkable forms. The result shows that frt m 
the commencement of the year 1861 to the close of 1875, 
there have been obtained for the collection in the Regent’s 
Park, example9*)f no less than 2,143 species of vertebrated 
animals. Of these 570 were mammals, 1,224 birds, 227 
reptiles, 39 batrachians, and 83 fishes. 

The catalogue of the animals in the newly-established 
Zoological Gardens at Calcutta, concerning the foundation 
I and progress of which we have written at full length not 
j long since, 2 is next upon our list. It is drawn up after 


one-thirtieth part of an inch. If we take Lord Rosse’s 
speculum of six feet in diameter the area will be some- 
thing like 4,000 inches ; and if we multiply the two to- 
gether we shall find, if we lose no light, we should get 
120,000 times more light from Lord Rosse's telescope 
than we do from our unaided eye, everything supposed 
perfect 

Let us consider for a moment what this means ; let us 
take a case in point. Suppose that owing to imperfec- 
tions in reflection and other matters two-thirds of the light 
is lost so that the eye receives 40,000 times the amount 


1 (1) l ist of Vertebrated Animals now or late!) l:\ing in the Gardens of 
the Zoological Society of Londou. Sixth Edition 1877. (London : 
Longmans). 

(a) Li't of Vertebrated Animals living m the Zoological Gardens Calcutta. 
April, 1877. Primed at the Bengal Secrrural Pres-. 1877. 8vo. 

U) A Guide to the Peoples Park, Madras, with a description of the 
Zoological Collection contained therein. (Madras : Higgiubotham and Co , 
1876 ) 

(4) The Fifth Annual Report of the Board of Directors of the Zoological 
Society of Philadelphia. Ktad at the Anuual Meeting of the Members aud 
l.oanholders ol the Society, April a\ 1877. 8vo. (Philadelphia, 1877 ) 

I5) Report ol the Director 01 the Cenual Park Menag-ne, Department of 
Public Pa»ks, City of New York, for ) ear 1876. iNcw York, 1877 : B. M. 
Lets, Pnater, aio, Fulton St-eet.) 
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At Ac meeting of tl»* Pam Academy of Science*, on Novem- 
ber 12, M. Faye presented the volume of Ae " Connaissance des 
Temps ” for 1879. This publication has reached, according to 
M. Faye, Ae highest degree of perfection desirable, and the new 
volume is marked by two important improvements both due to M. 
Loewy. The first consists in a new method which enables longi- 
tudes to be calculated according to occultations of stars by the 
moon, and that wiA such facility that sailors will make use of 
them with great benefit. The second improvement consists in 
tables which enables the latitude to be obtained by observation 
of Ae polar. 

The death of von Baer has made a foreign associateship 
in the Pari* Academy of Sciences vacant, and MM. Bertrand, 
Fizeau, Becquerel pere, Claude Bernard, Dumas, and H. St. 
Claire Deville, have been appointed a commission to prepare a 
list of candidates for the vacant “ fauteuil.” 

A prize of 1,000 marks (50/.) is offered through Dr. Her- 
mann J. Klein, of Co’ogne, for the best treatise on “The 
Development of Monistic Philosophy from Spinoza down to the 
Present Time.” The treatise must be written in the German lan- 
guage, and must contain a complete account of the relation of 
Spinoza to the Cartesian philosophy, a description of the progress 
and changes in the monistic theory brought about by Leibniz, 
Schopenhauer, Lnzarus Geiger, and Ludwig Noire, and a clear 
definition of Ae differences between the materialistic and monistic 
theories. All details ran be obtained ft am I)r. Klein. The 
term up to which treatises will be received is fixed for July 30, 

1878. 

By a recent will, M. Maujean his bequeathed to the French 
Institute the capital producing a sum of 1,200 francs, designed to 
form a biennial prize of 2,000 francs, to be awarded alterna»ely by 
the Academic Fran^aise, ami by the Academic des Sciences. To 
obtain it of the latter, it is necessary to have published the work 
which shall be pronounced the most useful to hygiene, con- 
sidered in all its branches. 

Tjik Berlin Aquarium suffered, on November 13, the loss of 
what was certainly, from a scientific and from a financial stand- 
point, the most valuable zoological specimen iti Europe, viz., 
the famous gorilla Pongo, whose human-like form and playful 
antics became so familiar to Londoners during the past summer. 
The visit to England, and stay in its warm moist climate, was 
regarded as having had the best effect on Pongo’s health, when he 
returned to Berlin on September 21, and there was every pros- 
pect of the animal’s being able to live through his second northern 
winter. Five weeks later, a lessening of appetite and sligh 
diarrhoea were observed, but were not tegnrded by the physician 
as of sufficient importance to prevent Tongo’s appearance in public. 
The consternation was great when a few days later, the gorilla died 
suddenly, without any apparent increase of dangerous symptoms. 
The loss to the Berlin Aquarium is no small one, as it had lately 
refused an offer of 2,500/. for the animal, and, taken in connec- 
tion with the late deaths of their orang-outang and chimpanzee, 
will check somewhat the tendency to invest capital in anthro- 
poidal apes. Not less severe is the loss to the scientific public, 
for no animal of late years has so attracted the attention ot 
zoologists as Pongo, and theorists were looking forward with no 
slight degree of interest to the possibilities connected with his 
growA and education. After a dissection, which will probably 
reveal Ae cause of the sudden death, the skin will be handed 
over to the Berlin Anatomical Museum. 

We have received from Dr. Aguilar the annual volume of the 
Observatory of Madrid for the last year, 1876. It is a little 
late in Ae day, but we may call attention to Ae long and inter- 
esting article on geographical discovery with which AeflHt 
terminates, seeing that Aat commences so early, **2400 (?) affos 
A. des J. C. Dispersion de las gentes despues del Deluvio. 
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Del cios conriguiente i tan im men se cat&strofe surgen i 
tiempo los t res grande* reinos de Babilonia, Ninive y Egipto.” 

Already studied by two geologists, the Crimean peninsula 
has been recently visited by M. Ernest Favre, of Geneva. M. 
Hebert presented to the Pails Academy of Sciences, on Nov. 12’ 
the results of Ais new examination, consisting of numerous 
sections on a very complete map. 

Hachette and Co. ore about to publish an important 
work of reference in Chemistry containing such important 
matter as the coefficients of dilatation, the specific weight of 
vapours, refrigerating mixtures, numerical documents on quali- 
tative, quantitative, and spectral analysis, &c. We may state 
that the Smithsonian Institution are about to publish a similar 
work. 

There are now “on view” at the Westminster Aquarium 
four Laplanders — two men and two women — who have with 
them reindeer, dogs, an Arctic fox, a tent, sledges, and numerous 
articles of dress of home manufacture. They have been brought 
to England by Mr. Carl Bock, through the enterprise of Mr. 
Farini, so well known as the 44 inventor” of Lulu’s 44 upward 
bound,” Zazel’s 44 lightning flight,” and Maraz’s “eagle swoop.” 
Any entertainment announced by one whose greatest successes 
hiiherto have been to puzzle the public as to “how it is done” 
will naturally be looked upon with the same kind of suspicion 
that was bestowed on the 44 Egyptians ” in the recent Lord 
Mayor’s show. In some cases the public enjoys being puzzled, 
and this adds a zest to the enterprises of those who devise how 
to puzzle them. In the case of thes^ Laplanders there does not 
appear to be the slightest ground for any suspicion as to genuine- 
ness. It will be recollected that Mr. Farini’.* whale at the 
aquarium was genuine, and when the post-mortem was held under 
the direction of Prof. Flower it was shown beyond doubt that it 
was not made of vulcanite and kept going by clock-work as was 
popularly supposed. We draw attention to the visit of these 
Laps because there is much of interest to be learnt from seeing 
them, and we do so with all the greater pleasure because the 
aquarium, looked at from a scientific point of view, has fallen 
from its high estate. We cannot pretend to make it a com- 
plaint that it is in the evening practically a large music hall with 
a miscellaneous entertainment by comic performers ami sword 
swallowers. The place cannot be kept open without money, 
and if the public will not pay to go to an aquarium pure and 
simple, the management must provide what the public will take 
to, or shut up the place. But what we fear is that the manage- 
ment has been too much neglecting that part of the public, the 
minority certainly, who do care for an aquarium. Occasionally, 
especially during the control of Mr. Carrington, the aquarium 
has been in good order and well-stocked. It is again getting 
very unsatisfactory, perhaps because Mr. Carrington is in Naples. 
We gladly mentioned such recent improvements as throwing 
several tanks, into one to make a place for large fish, and the 
removal of the seals to the whale tank, where their gambols in 
swimming can be better seen, and we have on several occasions 
recorded interesting arrivals, and if we could honestly do so we 
would gladly recommend the tanks generally as affording a go 3d 
opportunity for studying the habits of the occupants. Though 
the Laps are not especially connected wiA aquarium objects the 
building affords a centrally located home for them. The per- 
formance, if it may be so called, through which Aey go, is an 
illustration'of Aeir quiet life, and happily there is no attempt to 
make it sensational They show, among other thing*, how rein- 
deer sinew is worked into a continuous thread, a process of 
interest to those who have examined collections from bone caves 
containing implements which it is believed were used either wiA 
such A reads or strip* of reindeer hide. The size of some of Ae 
eyes of Ae bone needle is more suggestive of thread th a n strips. 
Their monotonous ringing on the syllables wa wa wa, if not 
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and a general feeling of regret is felt over his eirly death, away 
from home and friends . The French geologist, M. Largeau, is 
at present endeavouring to penetrate into the Tuarej region from 
the north, and the interest previously centred on von Bary’s 
investigations will now gather ab mt his efforts. 

In the spring of the present year we referred briefly to the 
attempt being made by Dr. J. M. Ilildebrandt, under the 
auspices of the Berlin Academy of Sciences, to ascend the snow- 
covered summit of Mount Kenia. The qu stion is to the per. 

anent snow covering of the two equatorial mountains, Kenia 
and Kilimandscharo, has been a subject of so much controversy 
among geographers, that the results of this expedition have b-en 
looked for with great interest. It is with regret that we learn 
from a communication of Dr. Hildebrandt’s, dated Suez, 
November 2, that he has been compelled to return, leaving the 
summit of Kenia still untrodden by the foot of a European. He 
left Mombassa on January 10 with forty attendants, and after 
two months cf exhaustive travel amidst hostile tribes, reached 
Kitui, in Ukamba. Here, in full sight of Kenia, he was com- 
pelled to pause and retrace his footsteps, his followers utterly 
refusing to venture among the maran • •; tribes intervening 
between him and his journey’s goal, and lie himself being only 
saved by the swift application of an antidote from death by 
poison given by ihe natives. ( )n reaching Z ingihar the physicians 
declared his In dth impaired to such an extent that restoration 
could only lie hoped fur in a more temperate clime. Dr. Hilde- 
brandt has suffered unusually from the two invariable concomitants 
of the African explorer— sickness and the hostility of the abori- 
gines, his two expeditions from Zanzibar in the spring and 
autumn of 1875 being both shortened and hampered by these 
causes. 

Herr SCHOTT, a civil engineer, has been despatched by the 
German African Society to\St. Paul de Loan da to undertake an 
expedition through the region lately traversed so successfully by 
the hunter, Dr. Pogge. 

ONE of the effects of the war in the enst appears t> be the 
discovery in out-of-the-way towns in Russia, of gems of unsur- 
passed sze and beauty, which doubtless have been jealously 
hoarded by their possessors, and only brought to light In times, 
like the present, of national necessity. Some of these gems have 
naturally found their way to this country ; perhaps the most 
remarkable are — an aquamarine, far superior to anything before 
seen in England, weighing over six ounces and a half, without 
the slightest blemish, and of a deep sea-green tint ; alio a topaz 
rivalling that purchased for the Grand Mogul at Goa for 
11,260/. 'lhe-.e two remarkable gems were received from 
Moscow by Mr. llryce M. Wright, Mineralogist, of Great 
Russell Street, the possessor of the unique suite of diamonds 
called the “ Bryce Wright Diamonds,” valued at 21,000/. 

Wk are requested to state that in the abstract of Mr. Ferkin’s 
paper read at the meeting of the Chenrcal Society on November 
X the word “cumenyl” was, by a slip, written “ cinnenyl” 
throughout the report. 

The additions to the Zoological Society’s Gardens during the 
past week include a Common Squirrel ( Sciurus vulgaris ), 
European, presented by Mr. T. Massey, F.Z.S. ; a Greater 
Sulphur-Crested Cockatoo ( Cacatua gal<rtla), from Australia, 
presented by Mr. F. ‘Lablache ; a Radiated Tortoise ( Test* do 
radiata) irom Madagascar, presented by Mr. H. Harrison ; two 
Red-backed Squirrel Monkeys ( Salmans arstedi), two Black- 
handed Spider Monkeys {Aides me/anockir), a Derbian Opossum 
{Didelpkys der /nanus) from Central America, a Bonnet Monkey 


THE LIBERTY OF SCIENCE IN THE MODERN 
STATE 1 

lyHEN the honourable request was addressed to me by our 
* * committee to deliver a lecture to the meeting upon this 
'.cession, I asked myself whether I should not treat of a 
special department of the latest development of science, in 
accordance with that point of view to which I drew attention 
originally, and of which you were reminded by Prof. Klebs 
only the other day. But I deci led this time to give expression 
to a more general want, principally because it seems to me that 
the time has come when a certain explanation must take place 
between science as we represent it and work in it, and general 
life as a whole, and because in the special history of the conti- 
nental nations of Europe the moment is rapidly approaching 
when the mental fate of nations by decisions in the highest 
quarters may be determined perhaps for a long time to come. 

It is not for the first time, gentlemen, that upon the occasion 
of a meeting of this Association I have been able, as a warning, 
to point out almost dramatic events happening in our neigh- 
bouring state. On a former occasion I could draw atten- 
tion to occurrences which had just taken place beyond the 
Rhine, and which, however far they may apparently be removed 
from our task, yet concern the same contested domain after all, 
that namely upon which a decision must be made with regard to 
determining what position modem science is to occupy in the 
modem state. Let us be sincere — here we may perhaps be 
doubly so, — it is the question of ultramontanism and of ortho- 
doxy, which moves us continually. I may say that I look forward 
with real fear to the events which will happen among our 
neighbours in the course of the nex^ years. We here, at this 
moment, may look round with a certain pride and we may observe 
the course ot things with a certain calmness. But to-day, when 
we are celebrating the fiftieth anniversary of this Association, it 
is certainly becoming to rememlier how great a change has taken 
place in Germany, and specially at Munich, since the days when 
Oken assembled German naturalists and physicians for the first 
time. 

I would only refer shortly to two facts ; they are well-known 
enough, but then they are also important enough to be mentioned 
again. The one is that when, in the year 1822, the handful of men 
who constituted the first mreting of the German Association of 
Naturalists met at Leipzig they thought it still so dangerous to 
hold a meeting of that description that it was really held in per- 
fect secrecy. The names of the Austrian members could indeed 
be published only thirty-nine years later, viz., in 1861. The 
second fact which strikes us when we remember Oken is, 
that he, the valued and renowned teacher, the ornament of 
the Munich high school, died in exile in the same canton of 
Switzerland in which Ulrich von Hutten ended his life full of 
troubles and contests. Gentlemen, the bitter exile which 
oppressed the last years of Oken’s life, which caused his death 
far away from those scenes where he had sacrificed the best 
powers of his life, this exile will remain the signature of the time 
which we have gone through. And as long as there is a German 
Association of Naturalists, we shall thankfully remember that this 
man bore all the signs of a martyr unril the time of his death, we 
shall point him out as one of those who with their blood conquered 
anil obtained for us the liberty of science. 

Nowadays, gentlemen, it is easy to speak of the liberty of 
science in Germany ; now we are perfectly recure even here, 
where, only a few decades back, the fear was great that a new 
change of things might perhaps produce the extreme reverse, 
and we can in all calmness discuss the highest and most difficult 
problems of life and the hereafter. The addresses which were 
delivered at the first and second general meetings crrtainly prove 
sufficiently that Munich is now a place which can bear to hear 
the representatives of science in the most perfect liberty. I was 
not able to listen to all these addresses, but I have since read 
those of Professors Haeckel and Nageli, and I must say we 
cannot ask more than to be allowed to continue to discuss with 
such liberty. 

If it were only a question of rejoicing over this possession I 
should indeed not have claimed your attention for that object. 
But, gentlemen, we have arrived at a point when it becomes 
necessary to investigate whether we may hope to retain securely 
for the future the possession which we actually enjoy. The fact 
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security that it will always remain, so for one who, like myself, 
wW man* years* experience of public life. Therefore I think 

what* we*are Vo d o”to maintain the present state of things. I will 
tell you at once, gentlemen, what I would represent to you as 
the chief result of my observations, what I would like to prove 
here principally. I would like to show that for the present we 
have nothing more to ask, but that on the contrary we have 
arrived at the point when we must make it our special task to 
render it possible, through our moderation , through a certain 
resignation with regard to personal opinions and predilections that 
the favourable disposition of the nation towards us, which we now 
enjoy, does not change to the contrary 1 

In my opinion we are really in danger of doing harm to the 
future, by making use too amply of the liberty which the present 
state of things offers us, and I would warn you not to continue 
in the arbitrariness of personal speculation, which now claims 
prominence in many domains of natural science. The explana- 
tions which my predecessors have given you, those of Trof. 
Nageli in particular, will yield a series of the most important 
points of view, with regard to the course and limits of natural 
knowledge, to all who read them, and it cannot be my task to 
repeat them. But I must point out in reference to them, and I 
would like to adduce a few practical instances from the experience 
of natural science, how great a difference there is between what 
we give out as real science in the strictest sense of the word, and 
for which alone we may in my opinion claim the totality of all 
those liberties which we may designate as liberty of science, or, 
if we express ourselves still more exactly, as liberty of scientific 
teaching , — and that larger domain, which belongs moieto specu- 
lative expansion, which sets problems, and finds the tasks to 
which modern investigation is to be applied, and which antici- 
patively formulates a series of doctrines, which are still to be 
proved, and the truth of which must yet be found, but which in 
the mean time may be taught with a certain amount of proba- 
bility, in order to fill certain gaps in knowledge. We must not 
forget that there is a limit between the speculative domain of 
natural science and that which is actually proved and perfectly 
determined. The demand is addressed to us that this limit shall 
be not only occasionally pointed out, but fixed with the greatest 
exactness, so that each single worker shall at all times be per- 
fectly conscious of where the limit is drawn, and how far he may 
be requested to admit that what is taught is actual truth. That, 
gentlemen, is the problem which we have to work out in 
ourselres. 

The practical questions which are connected with this, lie 
very near. It is evident that for whatever we consider to be 
secured scientific truth, we must demand the complete admission, 
into the scientific treasure of the nation. 7'hts the nation must 
admit as part of itself— it must consume and digest it, and 
continue to work at it. Just in this lies the double promotion 
which natural science offers to the nation : — On the one hand the 
material piogress, that enormous progress which has been made 
in modern times. Everything which the steam engine, tele- 
graphy, photography, chemical discoveries, the research into 
colours, have produced, all this is essentially based on this 
— that we, the men of science, complete the doctrines entirely, 
and when they are perfectly complete and secure, so that we 
know with certainty that they are natural scientific truths, 
that we then give them to the nation at large ; then others can 
work with them as well, and can create new things, of which 
formerly nobody had any idea, of which nobody dreamt, which 
come into the world as perfect novelties, and which reform the 
condidon of society and of states. This is the material signifi- 
cance of our labours. The mental importance, on the other hand, 
is similar, if 1 present the nation with a certain scientific truth 
which is completely proved, to which not the least doubt 
attaches, if I demand that everybody shall convince himself of 
u ***is truth, that he shall assimilate it, that it 

shall become part of his thought, then I suppose as a matter of 
course, that bis conception o! things generally must be affected 
S. 1 * ***5“ essentially new troth of this kind must necessarily 
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i" !?“• '^ n 11 ,s ev ' d '»‘ that With each progisuve 
a c ^ r ^ in P* rt °P t,c< * particularly the doctrine 
of vision, is determined ami changed. By this we learn in a 
perfectly certain manner how the action of light takes place iu 
the interior of the human body itself, and that it is quite an 
outside organ of the human body, not the brain, but the eye 
which experiences this action. We learn by it that this photo- 
graphic process is not indeed a mental opt rat ion, but a chemi- 
cal phenomenon, which occurs by the help of certain vital 
processes, and that in reality we do not see the external things, 
but their imagt s in our eye. We are thus enabled to gain a new 
analytical fact for the knowledge of our relations to the world 
outside of us, and to separate more distinctly the purely mental 
part of vision from the purely material part. Thus a certain 
part of optics, and through it one of psychology, is entirely 
reformed. Chemistry now steps in to ’investigate questions 
which up to the present were entirely out of its range, particu- 
larly the highly important questions. What is retina-purple ? 
What substance is this? How is it formed, how decomposed, 
and how again formed ? The solution of these questions will 
not fail to open ail entirely new field for investigation ; let us 
hope that also on the field of technical photography we shall 
soon make some progress, that we shall learn how to produce 
many-coloured photographs. Thus a mixture of steps of pro- 
gress is formed, which l>elong1 partly to the material and partly 
to the mental domain. And I therefore say, that with each 
true step of progress in natural knowledge a series of changes 
must necessarily take place in the interna! relations of the human 
race as well as in the external ones, and nobody can prevent new 
knowledge from influencing him in a certain sense. Each new 
part of real knowledge works on in man, it produces new con- 
ceptions, new trains of thought, and nobody can avoid, after 
all, placing even the highest problems of the mind into a certain 
relation with natural phenomena. 

But there is still another side of practical consideration which 
lies far nearer to us. Everywhere in the entire Herman Father- 
land we are now occupied in remodelling educational affairs, in 
enlarging and developing them, and in determining their precise 
forms. The new Prussian educational law is on the thresh hold 
of coming events. In all German states larger school-houses arc 
being erected, new institutions are founded, the universities are 
enlarged, high schools and middle schools are established. At 
last the question arises, What is to be the principal tenor of 
what is taught ? Where shall the school lead to ? In what 
directions shall it work ? If natural science demands, if we 
have been exerting ourselves for years to obtain an influence in 
our schools, if we demand that natural knowledge shall be ad- 
mitted into education in a much larger measme, so that this 
fertile material tie offered mrly to the youthful minds, in order 
to form the basis of a new conception, then we must indeed own 
that it is high time that we understood one another with regard 
to what we can and will demand. If Prof. Haeckel siys that 
it is a question for pedagogues whether the theory of descent 
is now to form the basis of instruction, whether the platl 1 - 
dule soul is to be adopted as the basis of all considerations 
regarding mental phenomena, and whether the phylogeny of 
man is to be followed up into the lowest classes of the organic 
empire, and even beyond it up to spontaneous generation, then 
this is, in my opinion, a mere shifting of tasks. If the theory of 
descent is as certain as Prof. Haeckel th'nk* it is, then we muit 
demand its admission into the school, and this demand is a 
necessary one. How could we imagine that a doctrine of 
such importance, which influences the conscience of everybody 
in so revolutionary a manner, which creates directly a sort 
of new religion, should not be entirely incorporated into the 
educational plan ! I low would it be possible to ignore such a 
revelation— as I may indeed call it — in our schools, anl to kill it 
by silence as it were, or to leave the transmission of the greatest 
and most important steps of progress, which our conceptions have 
made in the whole century, to the option of the pedagogue r 
Indeed, gentlemen, that would l>e a resignation of the most 
severe kind, and in reality it would never be exercised. Every 
schoolmaster who might receive this doctrine m bis mind would 
teach it as Well, even unconsciously. How could he do otherwise? 
He would have to simulate altogether, he would have to rob 
himself times of his owa knowledge in the most artificial 
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manner, in order not to show that he knew and recognised the 
theory of descent, and that he knew exactly how man has origi- 
nated and whence he comet. If indeed he did not know where 
man goes to, yet he wculd at least believe that, he knew for certain 
how in the course of aeons the progressive series shaped itself. 
Therefore 1 say that if we really did not demand the admission 
of the theory of descent into the educational plan, this would 
yet be Accomplished of its own accord. 

We certainly should not forget, gentlemen, that what here we 
express, perhaps still with a certain timid reserve, is propagated , 
by those outside with a confidence increased a thousand-fold. 
For instance, I have once pronounced the phrase — in opposition 
to the doclrine then reigning of the development of organic life 
from inorganic matter— that each cell had its origin in another 
cell, indeed at that time with special reference to pathology, and 
principally with regard to man himself. I may remark here that 
In -both relations I still to-day consider this phrase a perfectly 
correct one. But when I had pronounced this doctrine and had 
fbrmulated the origin of the cell from the cell, others were not 
wanting who extended this phrase not only in the organic world 
far beyond the limits for which I had intended it, hut who put it 
down as generally valid even beyond the limits of organic life. 

I have received the most wonderful communications both from 
America and Europe, in which the whole of astronomy and 
geology were based upon the cellular theory, because it was 
thought impossible that something which was decisive for the life 
of organic nature upon this earth should not he equally applied 
to the heavenly bodies, which were said to he round bodies after 
all, and which had shaped themselves into globes and represented 
so many cells flying about in universal space and playing a 
part there similar to that of the cells in our body. 

I cannot say that the authors of these communications were 
all decided fool* and simpletons; on the contrary, from some 
of their explanations I gained the idea that many an other- 
wise educated man, who had studied much and finally attacked 
the problems of astronomy, could not understand that the utility 
of heavenly phenomena should be based upon something else 
than the utility of human organisation, so that he, in order to 
gain a monistic conception eventually arrived at the supposition 
that the heaven must also be an organism, that indeed the whole 
wotM must be an organism of useful arrangement, and that no 
other principle but that of the cells could apply to it. I cite this 
only in order to show what shape things take outside, how 
** theories ” are enlarged, and how our own doctrines may return 
to us in a form fearful to ourselves. Now only imagine how 
the theory of descent may be shaped to-day in the head of a 
socialist ! 

Indeed, gentlemen, this may seem ridiculous to many, but it 
is very rcrious, and I only hope that the theory of descent may 
not bring all those horrors in our country which similar theories 
have actually brought to our neighbours. Anyhow this theory, if 
carried through to its consequences, has an extremely dangerous 
side and that the socialists have a certain notion of it already, 
you will doubtless have remarked. We must make this quite 
clear to ourselves. 

Nevertheless the matter might be as dangerous as possible, 
the confederates might be as bad as they could be, and yet 1 
say, from the moment when we are convinced that the theory 
of descent is a doctrine perfectly proved, so certain that we could 
swear by it, that we could say, thus it is, — frv>m that moment we 
must not hesitate to introduce it into general life, transmit it not 
only to every educated person, but teach it to every child, make 
it tnc basis of our whole conception of the universe, of society, 
and of the state, and found our educational system upon it. 
This I consider a necessity. 

In saying this I am not at all afraid of the reproach, which to 
my astonishment has made a great noise in my Prussian Father- 
land, while 1 was absent in Russia, I mean the reproach of half 
knowledge. Strange 10 say, it was one of our so-called liberal 
journals which asked the question whether the great faults of our 
time, and socialism in particular, were not based upon the diffu- 
sion of half-knowledge. With reference to this I would like to 
state here, in the midst of the Naturalists' meeting, that ail 
human knowledge is only piece-work. All of us who call ourselves 
naturalists, onto possess pieces of natural science ; none of us 
is able to come here and represent each science with the same 
right, or partidpate in the discussions of any scientific section. On 
the contrary, it is just because they have developed themselves 
in a certain one-sided direction, that we esteem the special scie ntific 
men so highly. On the either fields we are all in half-knowlMp^ 
as It were. Oh { that we could only succeed in diffusing Wm 


half-knowledge more and more, if we could succeed in causing at 
least the majority Of educated persons to progress far enough to 
be able to survey the principal directions which the single depart- 
ments of natural science are taking, and to follow their develop, 
ment without meeting difficulties too great to be overcome, so 
that they would at least be aware of the general progress of 
science, if, indeed, they were not acquainted, at every moment, 
with the totality of all single and special proofs . We do not 
get much further ourselves. I, for instance, have honestly tried 
during my time of life to obtain chemical knowledge ; I have 
even worked in a laboratory, but I feel thoroughly incompetent 
to sit down at some chemical meeting without preparation, and 
to discuss modem chemistry in all directions. Nevertheless I 
am able to penetrate, after a time, so far into any chemical 
novelty that it does not strike me as incomprehensible. But I 
must always first acquire this understanding, I have not got it to 
start with ; and when I want it again I must acquire it again. 
That which honours me is the knowledge of my ignorance. The 
most important part is that I know perfectly well what I do not 
know of chemistry. If I did not know that then of course I 
should always be wavering to and fro. But as I imagine that I am 
tolerably well aware what I do not know, I say to myself every 
time I am obliged to enter a domain which is still closed to me : 

“ Now I must begin again to learn, now I must study afresh, 
now I must do as anybody does who enters the domain of 
science. ” The great error, which is equally shared by many 
educated people, consists in not remembering that with the 
enormous extent of natural science and with the inexhaustible 
quantity of detailed material, it is impossible for any single person 
alive to command the totility of all these details. That we get 
far enough to know the foundations of natural science and the 
aps which exist in our own knowledge, so that every time we 
nd a gap of this kind we say to ourselves , — ** Now you enter a 
domain which is unknown to you,”— that is what we must 
arrive at. If everybody was only sufficiently aware of this, many 
a one would beat his breast and own that it is a dangerous thing 
to draw general conclusions with regard to the history of all 
things when one is not even entirely master of the material from 
which these conclusions are to be drawn. 

( lo be continued .) 


UNIVERSITY AND L DUCA TIONAL 
INTELLIGENCE 

Cambridge. — This term has witnessed the election of two 
new Natural Science fellows. Mr. A. M. Marshall, Senior in 
the Tripos of 1874, has been elected at his own College, St. 
John's. His able papers on Embryology have been an im- 
portant addition to tnc researches which are making the British 
school again famous in this subject, and he is the first Doctor of 
Science in Comparative Anatomy in the University of London. 
Two of the newly-elccted fellows of St. John’s are taking to 
Medicine, viz.. Dr. Marshall and Mr. McAlister, the last Senior 
Wrangler. AtTrinity the open fellowship has been adjudged for the 
first time to a non-member of the College, Mr. J. N. Langley, 
B. A., of St. John’s, whose services as Demonstrator of Physiology 
to Dr. Foster are most highly appreciated, while his originality and 
erseverance in research will, before long, be much more widely 
nown than at present. I understand that the aid of Pi of. Huxley 
was called in, giving the highest guarantee to the examination in 
Biology, and that several candidates showed themselves in every 
way worthy of a fellowship, especially in the original memoirs 
which were sent in before the examination. 

The new buildings for anatomy and physiology are advancing 
to completion and are partially occupied, Mr. B dfour’s two prac- 
tical courses of Comparative Anatomy being accommodated in 
them. Dr. Foster will transfer much of his work here after 
Christmas. The new buildings will be almost too small as soon 
as completed, for Dr. Foster has fifty men and several ladies 
wotking in his elementary classes this term, a very large number 
when it is considered that this is voluntary and not prescribed 
work. It is but a just tribute to Dr. Foster’s rare value as a 
teacher who makes his students think, who sacrifices his time 
most indefatigably for their interests, and who cultivates the 
powers of investigation developing in his pupils with all the 
care of a parent. Instead of engrossing authority to him- 
self, he sets his senior pupils to lecture on the subjects 
they make a special study ; thus during the present winter the 
advanced class will receive lectures from Dr. Gaskell, Mr. Langley, 
aid Mr. Lea. Mr. Vines has returned from working in Germany 
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rT J wir ing to * Uip ctos on Vegetable Pbj- 
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£!' and, being unable to induato coljege to provide appa- 
rati for a laboratory. Intends to *«»*****■« own expense. 
Amoncr Other lectures in natural science Prof. Dewar’s on 
phUic&l Chemistry are taking high rank. It is to be noted that 
Mr! Apjobn, the fete lamented Prelector of Chemistry at Caius 
Colleee was to have received a fellowship this term by special 
voteof thewhole of the fellows. The praketonhip is to be 
continued mostly in its old form, but it is worthy of note that the 
prosecution of original research is put prominently among the 
duties of the office, as well as the instruction of students from the 
University generally. There are nearly a score of candidates, 
including such well-known names as Mr. \V. Noel Hartley, Dr. 
T. T. Bottomley, and Dr. Dittmar. 

Frof. Clerk Maxwell greatly interested the Philosophical 
Society at" its last meeting by an account of Ilenry Cavendish’s 
unpublished writings and experiments on electricity. He was 
not generally known to have done much electrical work, and 
his papers were long in the hands of Sir W. Snow Harris, who 
is declared by Prof. Maxwell, after careful examination, to have 
made no use of Cavendish’s work without full and adequate 
acknowledgment. These writings are left in a form cpiite htted 
for publication, and will greatly advance the reputation of the 
great philosopher. His exactness, his candour, his grasp of the 
subject, his notable achievements with the small variety of instru- 
ments available in his time, were fully shown by the examples 
cited to the Society. Yet these were less than his remarkable 
insight into electrical laws, his correct conception of potential, 
his ideas of investigating the total charges of bodies, and the 
resistance of electrolytes. Prof. Maxwell thought that nobody 
had ever possessed so large and various a collection of condensers 
of known capacity as Cavendish, but his family taciturnity pre- 
vented his merits from being fully known. He trained himself 
to be his own galvanometer, and the general value of his results 
is remarkable when compared with those obtained by modern 
instruments. 

In regard to university reform, it appears that in some colleges at 
least there is a danger of the non-resident fellows, who form the 
largest proportion of the governing body under the act, endea- 
vouring to maintain at a very high number the fellowships to 
which no duties are attached ; of course every such fellowship 
diminishes the funds available for definite association with the 
progres s of research and education. Some men hold very strongly 
to the “ start in life ” theory of fellowships ; viz., that they ought 
to receive three hundred a year for [a number of years in order 
that they may gain three thousand a year in a profession the more 
speedily. 

Glasgow. — Mr. Gladstone has been elected Lord Rector of 
Glasgow University in succession to the Earl of Bcaconsfield. 

Berlin. — The well-known botanist, Prof. Sachs, of Wurz- 
burg, has received a very flattering call to Berlin. Neither pains 
nor money seem to be spared by the Prussian Government in 
atiracting to the capital the foremost talent of Germany ; and 
certainly in this choice of a successor to Alexander Braun no 
change of policy is shown. 

Gottingen. — The sum of 50^000 marks has recently been 
appropriated for the erection of a phyto-physiological institute 
in the Botanical Gardens. 

Giessen. — In consequence of the late discussions excited by 
Prof, Mcmmsen’s articles on the Fh.D. examinations in Ger- 
many, the University of Giessen has issued an announcement 
stating that for the future no faculty can bestow the title of 
1 > vector, except on the basis of a thesis and oral examination. 

p ok vat. — The winter attendance at the university is 853, of 
whom but seven are non-Russian. 

Brunswick. — On October 16 interesting ceremonies took 
place at the opening of the magnificent new buildings of the 
v-arcdo-W ilhelminum Polytechnic, in which representatives of 
f *, G P vernn J cnt * delegates from all the great German poly- 
HrKi niC *’ P ar f- The new edifices are of great exteru, and 
w **** f** possible adjuncts for modern technical 
maintain S»*° *1?* ***** well-known institution will be able to 
is well-earned reputation. The Carolo-Wilhelminum 

l7 Polytechnic in Germany, having been founded in 

of iu •fedents embraces many distinguished 
,?V Ga,ut » the mathematician, Christopher Codring- 
00, the English com m a nde r at the naval victory of Navarino, &c. 
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SOCIETIES AND ACADEMIES 

London 

by Dr. 

ofTr^ 

oxide of iron or oxide of copper are first perceptible. The 
authors find that this temperature varies with the physical con* 
dilion of the oxide used, that hydrogen acts, on a given oxidr at 
a lower temperature than carbon and carbonic oxide, at a lower 
temperature than hydrogen, and that a given reducing agent 
begins to act on copper oxide at a lower temperature than on 
iron oxide. — On the chemistry of cocoa butter, Part l. ; two 
new fatty acids, by C. T. Kingrett. The first arid is a low acid 
of the series, C n lI 0n O 8 , having the formula C lt U l4 O t , i,c. % 
lauric acid, but it melts at 57°* 5. The second acul is a high 
acid having the formula C C4 H lt aO a , crystallising in microscopic 
needles or granules, melts at 72**2, and at a high temperature 
distils apparently unchanged. The author proposes for it the 
name of theobromic acid. It is pointed out that the usual state- 
ment in books, 11 that cocoa butter yields almost exclusively 
stearic acid ” is entirely incorrect. — The third paper was on the 
influence exerted by time and moss on certain reactions in 
which insoluble salts are produced, by Mr. M. P. Muir. The 
author has taken solutions containing known quantities of calcium 
chloride and potassium or sodium caibouatc mixed, allowed to 
stand for a certain number of minutes, and then estimated the 
quantity of calcium carbonate formed. He has arrived at the 
following conclusions : — That the greater portion of thcchenrcal 
change takts place during the fir»t five minutes ; the reaction 
then decreases in rapidity. The relative masses of the salts excit 
an important influence. Thus if the mass of alkaline carbonate 
be four times that required, the action is completed in five 
minutes, but if an equivalent quamity only be present the action 
is not finished in forty-six hours. Potassium carbonate yields 
mure calcium carbonate in a given time than sodium carbonate. 
An increase of temperature increases, whilst dilution, especially 
with solutions of potassium or sodium chloride, diminfones the 
rapidity of the action. Some experiments are given on the action 
of solutions of calcium sulphate and sodium chloride. 

Entomological Society, November 7.— Prof. Westwood, 
president, in the chair. — Mr. McLachlan exhibited ten of the 
thirteen species of Lepidoptera collected by Capt. balden and 
Mr. Hart in Grinneil Land, between 78° and 83" N. lnt, during 
the recent Arctic Expedition, and made some rcmaiks upon the 
general insects of the Arctic Regions. -The Rev. A. Ea’on also 
made some observations upon the same subject. — Mr. Meldo’a 
exhibited a five-winged specimen of Gonepteryx rhamni, taken in 
Norfolk by Mr. John Woodgate ; likewise a gynandromorphic 
specimen of runs brassiest^ •caught in Oxfonbhire by Mr. J. B. 
Watson. The right half of the latter insect was female and the 
left half male. — Mr. II. Goss exhibited a gynandromorphic speci- 
men of G. rhamni , captured in Sussex ; in this insect also the 
right side was female and the left side male. — Mr. J. W. Douglas 
exhibited a specimen of Polyphylla Julio, Linn., which had flown 
on to a steamer at Antwerp, and been thus brought to this 
country. Mr. Douglas also exhibited a specimen of the rare 
Tettigometra impress (punctata and one of Typhlo<yba dclnlis , both 
taken on Sandersiead Downs; and likewise, for comparison, an 
example of 71 letter n mu, — Mr \V. C. Boyd exhibited a larva 
of Pier is rapes attacked by Afier piaster, — The pre.'idcnt read 
noles on exotic Coleoptera, and exhibited specimens of Colo- 
metopus AJyasscc, A mblyodus Nicaragua and drawings of other 
species. — Prof. Westwood also remarked upon an Indian Mantis 
( Gongylus yon ?y lodes) which had been recently described by Dr. 
Anderson in the Proceedings of the Asiatic Society of Bengal for 
August. 1877. as being a simulator of a flower to a remarkable 
degree of perfection. —Mr. Wood-Mason also made remarks upon 
the same subject and upon stridulating organs in crustaceans 
with reference to a letter on this subject by Mr. Seville Kent m 
this journal (vol. xvii p. 11). Mr. Wood-Maion likewise 
announced the discovery of a stndulating apparatus in a. Pharma, 

Sir Sydney Saunders read a note on the specific identity ot toe 

Hampstead Atypus, Mr. F. Enoch exhibited ami m*de re- 
marks upon a male arid f em al e of this spidef. Ip 
papers were read Descriptions of new species of t 
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terous genus, Callirhipis ( Rhipidoctrubz ), in the British Museum, 
by C. 0 . Waterhouse. — Descriptions of a new genus and two 
new species of Sphingida ; with remarks on the family generally, 
by A. G. Butler. — Descriptions of HalUcina , by J. S. Baly.— 
Descriptions of new species of Clerida, with notes on the genera 
and corrections of synonymy, by the Rev. H. S. Gorham. 

Royal Astronomical Society, November 9.— Dr. Huggins, 
F.R.S., in the chair. — A very Urge number of papers were 
presented. — Lord Lindsay was called upon to read Mr. Gill’s 
report upon the expedition to Ascension to obtain the parallax 
of Mars, from which it appeared that in spite of meteorological 
difficulties and many causes of anxiety most satisfactory results 
had been obtained, and Mr. Gill had gone up a mountain 
to recruit bis health. — Several important mathematical papers 
were then read ; one by the Astronomer-Royal on the solar 
partiUax, as deduced from telescopic observations of the transit 
of Venus, 1874. — Next a paper by Prof. Adams on the motion 
of the moon's node, and a paper by Mr. Neison on three small 
inequalities in the mean motion of the earth, and a small inequality 
in the mean motion of Mars. Theae were followed by three 
observational papers on the recent opposition of Mars ; one 
by the Astronomer- Royal, read by Mr. ChrUie, giving the 
summary of what was seen at Greenwich both with the telescope 
and spectroscope; the next by Mr. N. K. Green, giving an 
account of his expedition to Madeira and what he saw of Mars 
with a fine 13 inch reflector. This paper was accompanied by a 
series of beautiful drawings of the planet by the author. The 
third paper, on Mars, was by Mr. John Brett, being a discussion 
of a series of telescopic observations made in Cornwall, the 
purport of which was to show that the generally received hypo- 
thesis of the physical condition of Mars was altogether fallacious, 
neither the snows nor the seas having any foundation in fact. 
This paper was also illustrated by a series of drawings. — Then 
followed a y aper by Lord Lindsay, on a new form of spectro- 
scope, and the meeting adjourned. 

Anthropological Institute, Novemt*r 13.— I)r. John Evans, 
F.R.S., president, in the chair.— The Rev. i\ A. Bennett and 
F. V. Dickins were elected members.— An interesting series of 
casts of skulls made of papier-mache were exhibited, and a 
special vole of thanks was ordered to be sent to l*rof. Bogdanow, 
of Moscow, by whom they were presented to the Institute.— 
Major-Gen. A. Lane Fox, F.R.S., exhibited some flint flakes 
from Egypt, nnd a note from Capt. R. F. Burton was read on 
the same.— The director then read a paper by Mr. H. H. 
Howorth, F.S.A., on the spread of the Slaves: Bart I., the 
Croat*.— This was followed by a pajier on the Castilieri d’Istria, 
by Capt. R. F. Burton, H.M.’s Consul at Trieste.— Mr. Hyde 
Clarke, the President, Major-Gen. A. Lane Fox, and Mr. 
Moggridge took part in the discussions. 


A drop of milk is mixed with 1 00 drops of slightly saline water 
(distilled). A drop of the mixture is placed under the microscope, 
whose eye-piece is divided into squares ; the number of globules 
in each square is counted, and the average taken ; from this may 
be deduced the number in one cubic millimetr*. The globule 
were thus counted in milk of 158 nurses, before, during, and 
after suckling. The average of globules is about 1,026,000 per 
cubic millimetre of milk, or & hundred and two milliard* six 
hundred millions per litre ; but between 800,000 and one million 
per cubic millimetre, the milk is considered of good quality. 
In one table are given the density and the quantity of butter 
corresponding to given numbers of globules of cow's milk. — 
New formulae for the study of the morion of a plane figure, by 
M. Haton de la Goupilli&re. — On the migration of the puceron 
of the cornel tree and its reproduction, by M. Lichtenstein. 
This puceron comes from the roots of graminese, and returns 
to them. Its mode of reproduction is that termed by the 
author anthogenesis .— Observations on the »-ubject of a recent 
communication from M. Fabre, by M. Millardet The secretary 
announced a new biennial prize, founded by M. Maujean. — 
Discovery of a small planet at the Observatory of Paris, by M. 
Paul Henry. — Discovery of a small planet at the Observatory 
of Pola, by M. Palisa. —Observations of planets 125 and 176 
made at the Paris Observatory (equatorial of the garden), by MM. 
Paul and Prosper Henry. — New stellar systems, by M. Flam- 
marion. — On the equation with partial derivatives of the third 
order expressing that the problem of geodesic lines, considered 
as a problem of mechanics, supposes an algebraic integral of the 
third degree, by M. Levy. — On the evolution of red corpuscles 
in the blood of oviparous vertebrates, by M. Hayem. The red 
corpuscles proceed from a peculiar colourless element, which 
from the first phases of development is distinct from the white 
corpuscles ; the name of hematoblast is given it. The white 
corpuscles are foreign to the formation of the red, both in 
oviparous vertebrates and in the higher animals ; but whereas in 
the latter the red corpuscles of new formation are coloured, what- 
ever their minuteness, in the oviparous, the embryonic cor- 
puscles are at first quite without haemoglobin. — On the spots 
and crevices of pears, by M. Prillieux. These are due to the 
growth of a small parasitic champignon. — On the semi-diurnal 
variations of the barometer, by M. De Parville. He thinks it 
improbable that aqueous vapour has a preponderating influence 
in these variations. — On the quantities ot heat liberated in mix- 
tures of sulphuric acid and water, by M. Maumene. Sulphuric 
acid recently heated does not liberate, with water, the same 
quantity of heat as the same acid kept several months. This 
phenomenon, denoted as a tempering of liquids, seems to him 
a source of error in researches on thermo-chemistry not hitherto 
considered. 


Institution of Civil Engineers, November 13.— Mr. George 
Robert Stephenson, president, in the chair.— The paper read 
was a review of the progress of steam shipping during the last 
quarter of a century, by Mr, Alfred llolt, M. Inst. C. E. , of 
Liverpool. 

Paris 

Academy of Sciences, November 12.— M. Peligot in the 
chair.— M. Faye presented the volume of the Connaissance des 
Temps for 1879.— On some applications of elliptic functions (con. 
tinued), by M. Hermite.— Risumi of a history of matter (fourth 
article) by M. ChevTeul. This relates to the views of Lavoisier, 
Stahl, Scheele, Cavendish, and Priestley.— Observations on the 
principle of maximum work and on the spontaneous decomposition 
of byarated bioxide of barium, by M. Berthelot. On the limits 
of etherification, by M. Berthelot. In experimenting t.n eihen- 
fication sixteen years ago he put aside a number of mixtures to 
be kept a considerable time, in order to ascertain the limit of 
the reactions produced at ordinary temperatures. The mixtures 
consisted of acetic acid and alcohol (equal equivalents), acetic 
acid and glycerine, tartaric acid and alcohol, valeric acid and 
alcohol. He has now examined these. The general laws of 
etherification are confirmed, and especially the identity of the 
limits of combinations between acids and alcohols, from ordinary 
temperatures up to 260°. —On the order of appearance of the 
first vessels in the shoots of some Leguminosae (second part), by 
Trecul. — The Academy elected a commission to present a 
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FLORA OF MAURITIUS AND SEYCHELLES 
Flora oj Mauritius and the Seychelles: a Description of 
the Flowering Plants and Ferns of those I stands . By J . 
G. Baker, F.L.S. (London : L. Reeve and Co., 1877.) 

T HIS compact volume of nearly 6co pages, adds 
another to the already long list of colonial floras 
prepared at Kew and issued under the authority and at 
the expense of the Colonial Government. It is arranged 
on the same plan as the other floras, many of them so 
well known, giving first, some general remarks on the 
physical geography and botany of the islands, and then that 
admirable outline of elementary botany prepared by Mr. 
Benthnm, and which contains every definition necessary 
in descriptive botany, thus enabling the student to follow 
the technical descriptions given in the ‘ Flora” itself. 
The work is almost entirely from the pen of Mr. J. G. 
Baker (the Orchids being by Mr. Le Marchant Moore, 
and the Palms and Pandani by Dr. I. B. Balfour), and is 
only another example of the indomitable industry so 
characteristic of Mr. Baker. The materials at the disposal 
of the author have been ample, and probably there is but 
litt’e lefc to discover in Mauritius, the Seychelles, and 
Rodriguez, although many forms have not as jet been 
fully determined owing to the want of perfect specimens. 

1 fence it is desirable that naturalists visiting the islands 
should endeavour to complete our knowledge of these 
imperfectly known plants. The smaller dependencies of 
Mauritius have not been explored botanically, hence 
there is probably a rich field for the investigator of these 
numerous islands. It is, moreover, all the more desirable 
lo have these islands explored as the native flora of the 
i dands already known has been completely alterc d by the 
in'roduction of cultivated plants and weeds as well as by 
the destruction of the native forests. ■ Thus it is probable 
that in some of the undisturbed islands a rich native flora 
may be met with, or that some of the forms either rare or 
extinct on other islands, may yet be comparatively 
abundant. 

Mauritius is about 39 'miles by 35, and has an area of 
700 square miles, or a little smaller than the County of 
bu:rcy. It is situated at a distance of about 500 miles 
from Madagascar and 100 miles from Bourbon, and is 
just within the Tropic of Capricorn. The northern part 
of the island is a low plain covered with sugar plantations. 
In the centre is an elevated plateau rising to about 1,500 
feet above the sea*level, the great mass of the rocks being 
eiit rely volcanic. Outside the central plateau, and within 
a short distance of the sea, rise the three principal moun- 
tain ranges, the highest portions being from 1,900 to 2,900 
feet in height There are two small lakes in the central 
plateau, the Grand Bassin and the Mare aux Vacoas. 
Theie are six rivers, about ten to twelve miles in length, 
and numerous small rivulets. The climate is warm, and 
at Pos t Louis the mean annual temperature is 78° F. As 
aresu.t, the vegetation has a decidedly tropical character. 
There are however, a few south temperate plants present, 
and also a number of the widdy-spread temperate forms, as 
N ephr odium filix-mas, Cardamine hirsute, J uncus ejffusus , 
Convohwlus arvetisis, Plantago major , and P. lanceolata. 
You xrn-Na 422 


Sugar is extensively cultivated in Mauritius. The increase 
m the cultivation of sugar has led to the destruction of 
the forests, which at one time covered the island to the 
water's edge. As a result of the destruction of the forests, 
the indigenous flora has almost become destroyed. The 
orchids, ferns, pandani, and the shade-loving plants, and 
the curious endemic trees and shrubs have, within 100 
years, been either entirely exterminated, or *Uc have 
become exceedingly rare and Ioca’. The native vegeta- 
tion thus partly exterminated has been replaced by a 
number of introduced trees, sluubs, and weeds, to an 
extent only exceeded by the destruction of the indigenous 
flora of St. Helena. There seem to be about 269 intro- 
duced plants in Mauritius, and 869 undoubted native 
species, making a total flora of about 1,138. 

The Seychelles are situated 900 miles nor dr cast of 
Mauritius, in 3°-6° south latitude, and consist of a group 
of about thirty islands, most of them of very small she. 
The islands are entirely granitic. The largest of the 
group, Mahd, has an area of 30 000 acres ; the best culti- 
tivated and most populous is La Digue, with an area of 

2.000 acres. The mountains range from about 1,500 to 

3.000 feet in height. The seasons arc similir to tlio^c of 
Mauritius. Cotton was at onetime extensively cultivated, 
and the aboriginal forests were destroyed to make room 
for cotton plantations. Now cotton is hardly cultivated, 
the chief exports from the island being cocoa-nut oil and 
fibre. The vegetation is wholly tropical ; the few tempe- 
rate species found in Mauritius being absent from the 
.Seychelles. The number of flowering plants and ferns 
from these islands is 338. Five genera of palms and one 
genus of Tcrnstroemiaceae are endemic. The endemic 
palms are mostly well known, and belong to the genera 
Deckenia, Nephrospcrma, Roscheria, Verschalfeltia, 
Lodoicea, and Stevensonia. The total number of 
endemic species is sixty. The rest of the flora consists 
chiefly (250) of widely distributed tropical plants, and be- 
tween twenty and thirty are of characteristic Mascarene 
types. The flora was expected to have been much richer 
in endemic forms from the isolated position and peculiar 
geological construction of the idands than it has proved 
to be after the most careful examination. 

Rodriguez is situated 300 miles to the north and cast of 
Mauritius, and is an island about eleven miles by five, with 
the hills in the interior reaching an elevation of little over 

1,000 feet. The rock is entirely volcanic, and the climate 
similar to that of Mauritius. The flora must have 
undergone great changes, as the earliest records of the 
island state that it was entirely wooded. The plants of 
the island number about 202 wild flowering plants and 
ferns, nearly all collectcd„by that rising young botanist, 
Dr. I. B. Balfour, one of the staff of the Transit of Venus 
Expedition to Rodriguez. Of the 202 wild species, thirty- 
six are peculiar to the island ; and there are three 
endemic monotypic genera, one Mathurina having been 
discovered and described by Dr. I. B. Balfour. 

The total number of species as given by Baker may be 
thus summarised .—There are 1,058 native species in the 
“ Flora,” 869 natives of Mauritius, 338 natives of Sey- 
chelles, and 202 native in Rodriguez ; 269 are naturalised 
in these islands, thus giving a total number of 1,327 
species included in the " Flora of Mauritius and the 
Seychelles.” The distribution of the species in the flora 
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is also interesting. Thus there are 304 endemic species, | 
232 Mascarene species, i.e., plants confined to Bourbon, j 
Mauritius, Madagascar, and the Comoros ; 66 African 
but not Asian, 86 Asian but not African ; 145 common to 
Asia and Africa ; and 22$ common to the Old and New 
World. If we take the percentages we have the following 
results:— 29 per cent, endemic, 22 per cent. Mascarene, 
21 per cent, common to the Old and New World, 14 per J 
cent, common to Asia and Africa, 8 per cent. Asian but I 
not African, and 6 per cent. African but not Asian. From 
this it is evident that one-half of the wild plants of the 
flora are restricted to the Mascarene Archipelago. 

The orders containing the greatest number of species 
are the following : — Orchidacem, 79 ; Gramine;e, 69 ; 
Cyperacem, 62 ; Rubiacea;, 57 ; Euphorbiacex, 45 ; 
Composite, 43 ; Leguminosic, 41 ; Myrtace.x, 20. There 


recorded by Mr. Farrer in your journal some years ago, in which 
parts of the flowers have been greatly modified, so that bees may 
act as fertilisers while sucking the secretion on the outside of the 
calyx. The case is interesting in another way. My son Francis 
has shown that the food-bodies of the Bull’s-hom Acacia, which 
are consumed by the ants that protect the tree from its enemies 
(a3 described by Mr. Belt), consist of modified glands ; and he 
suggests that aboriginally the ants licked a secretion from the 
glands, but that at a subsequent period the glands were rendered 
more nutritious and attractive by the retention of the secretion 
and other changes, and that they were then devoured by the 
ants. But my son could advance no case of glands being thus 
gnawed or devoured by insects and here we have an example. 

With respect to Solatium palinacanthum , which bears^ two 
kinds of flowers on the same plant, one with a long style and 
large stigma, the other with a short style and small stigma, I 
think more evidence is requisite before this species can be con- 


also 168 species of Filices, but it is rather unfair to con- 
sider the Filices as an order equivalent say to the 
Euphorbiaceae or Myrtaceac in the above enumeration. 

The descriptive part of the flora is elaborated in the 
same manner as the colonial floras already published, 
and is, as already mentioned, almost entirely the work of 
Mr. Baker, with the exception of the Orchids, Palms, 
and Pandani. Any one acquainted with Mr. Baker’s 
work will know that any detailed notice of the descriptive 
part of the present volume is superfluous. 

W. R. McNau 


sidered as truly heterostyled, far I find that the pollen-grains 
from the two forms do not differ in diameter. Theoretically it 
would be a great anomaly if flowers on the same plant were 
| functionally heterostyled, for this structure is evidently adapted 
to insure the cross- fertilisation of distinct plants. Is it not more 
probable that the case is merely one of the same plant bearing 
male flowers through partial abortion, together with the original 
hermaphrodite flowers? Fritz M tiller justly expresses surprise 
at Mr. Leggett's suspicion that the difference in length of the 
pistil in the flowers of Pontcderia cor Jala of the United States 
is due to difference of age ; but since the publication of my 
book Mr. Leggett has fully admitted, in the Bulletin of the 


Torrey Botanical Club, that this species is truly heterostyled and 


OUR BOOK SHELF 

Die Geologic'. Franz Rittci von Hauer. (Vienna : A 
Holder, 1877.) 

It is a good sign both of the progress of geological study 
in Austria and of the value of this manual by the director 
of the Austrian Geological Survey, that a second edition 
of the work has been called for within three years of the 
date of its publication. A sample of the revised issue 
which has been sent to us fully bears out the description 
on its title-page that it is enlarged and improved. The 
original work, besides its cleat ly- expressed introductory 
chapters on general dynamical and mineralogical geology, 
is especially a valuable repertory of information regarding 
the structure and palaeontology of the Austro-Hungarian 
monarchy. In the new edition, Ritter von Hauer is evi- 
dently doing his best to keep his manual abreast of the 
time. The book is well-printed, but the author is still in 
the hands of a very poor wood-engraver. The^new cuts 
are as rude and feeble as ever. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice ts taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the apfaarance even of com- 
munications containing interesting ana novel facts.] 

Fritz Muller on Flower® and Insects 
Th* enclosed letter from that excellent observer, Fritz Muller, 
contains some miscellaneous observations on certain plants and 
insects of South Brazil, which are so new and curious that they 
will probably interest your naturalist reader?. With respect to 
his case of bees getting their abdomens dusted with pollen while 
gnawing the glands on the calyx of one of the Malpigbiactie, 
and thus effecting the cross-fertilisation of the flowers, I will 
remark that this case is closely analogous to that of Corontila 


trimorphic. The last point on which I wish to lemark is the 
difference between the males and females of certain butterflies 
in the neuration of the wings, and in the presence of tufts of 
peculiarly-formed scales. An American naturalist has recently 
advanced this case as one that cannot possibly be accounted for 
by sexual selection. Consequently, Fritz Midler’s observations 
which have been published in full in a recent number of A ’asm 
| are lo me highly interesting, and in themselves highly remark- 
able. Chart.es Darwjx 

Down, Beckenham, Kent, November 21 

You mention (‘‘Different Forms of Flowers,” page 331), the 
deficiency of glands on the calyx of the cleistogamic flowers ot 
several Malpighiacea*, suggesting, in accordance with Kerner’s 
views, that this deficiency may be accounted for by the cleisto- 
gamic flowers not requiring any piotection from crawling insects. 
Now I have some doubt whether the glands of the calyx of the 
Malpighiacem serve at all as a protection. At least, in the one 
species, the fertilisation of which I have very often witnessed, 
they do not. This species, Bunckosia gaudichaudiana , is regu. 
larly vbited by several bees belonging to the genera Tetrapedia 
and Kpicliaris. These bees sit down on the flowers gnawing the 
glands on the outside of the calyx, and in doing so the under side 
of their body is dusted with pollen, byjwhich, afterwards, other 
flowers are fertilised. 

There are here some species of Solanum (for instance S. palina - 
co, nt hum) bearing on the same plant long-styled and short -styled 
flowers. The short-styled have papilla? on the stigma and appa- 
rently normal ovules in the ovary, but notwithstanding they are 
male in function, for they are exclusively visited by pollen-gather- 
ing t*es (Melipona, Euglossa, Augochlora, MegaciUssa, Eophila, 
n. g., and others), and these would probably never insert their 
proboscis between the stamens. 

In a few months I hope to be able to send you seeds of our 
white-flowered violet with subterranean cleistogamic flowers. 

was surprised at finding that on the Serra (about 1,100 metres 
.Jove the sea) this violet produced abundant noimol fruits as 
well as subterranean ones, while at the foot of the Sfcrra, though 
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flowered profusely, I could not find a single normal fruit, 
and subterranean ones were extremely scarce. 

Acccording to Delpino the changing colours of certain flowers 
would serve to show to the visiting insects the proper moment 
for effecting the fertilisation of these flowers. We have here a 
l.antana the flowers of which last three days, being yellow on 
the first, orange on the second, purple on the third day. This 
plant is visited by various butterflies. As far as I have seen the 
purple flowers are never touched. Some species inserted their 
proboscis both into yellow and into orange flowers (Daunts 
crip f us > Pierisaripa ), other?, as far as I have hitherto observed, 
exclusively into the yellow flowers of the first day (Udiconius 
apstndes , CohrnU ju'ia , Kurcma leuce. This, is, I think, a rather 
interesting case. If the flowers fell off at the end of the first day 
the inflorescence would be much less conspicuous ; if they did 
not change their colour much time would be lost by the butterflies: 
inserting their proboscis in already fertilised flowers. 

In another l.antana the flowers have the colour of lilac, the 
entrance of the tube is yellow surrounded by a white circle ; 
these yellow and white markings disappear on the second day. 

Mr. Leggett's statements about Fontederia tordata appear to me 
rather strange, and I fear that there is>ome mistake. In all the 
five species of the family which I know the flowers are so short- 
lived, lasting only one day, that a change in the length of the 
style is not very probable. In the long-styled form of our high- 
and Pontederia the style has its full length long before the flowers 
open. In my garden this Tontedaria is visited by some species 
of Augochlora collecting the pollen of the longest and mid-length 
stamens ; they are too large to enter the tube of the corolla, and 
have too short a proboscis to reach the honey they can only fer- 
tilise the long-styled and mid-styled forms, but not the short* 
styled. 

Among the secondary sexual characters of insects the meaning 
of which is not understood, you mention (“Descent of Alan,” 
vol. i., p. 345) the different neuration in the wings of the two sexes 
of some butterflies. In all the cases which I know tins diffeience 
in neuration is connected with, and probably c msed by, the deve- 
lopment in the males of < spots of pcculiarly-foimed scales, 
pencils, or other contrivances which exhale odours, agreeable 
no doubt to their females. This is the cise in the genera 
Mechanics, Dircenna, in some species of Theda, ivc. 

l’Kl'IZ Mi 1 l.F.R 

Blumenau, St. Catharina, Brazil, October i< 


The Radiometer and its Lessons 

T*k« »f. Cm.okne Reynolds’s letter in Naii/rf. tvol. xvii. 
p. 26) has directed attention prominently to the circumstance 
that two hypotheses have been submitted to the scientific world 
as explanations of the force and motions which Mr. Crookes had 
shown to exist— one by Prof. Osborne Reynolds, the other b\ 
myself. 

Prof. Osborne Reynolds’s explanation is ba-ed on the fact thai 
when a disc with vertical sides is heated on one side and exposed 
to a gas, a convection current sets in, which draws a continuous 
supply of cold gas into contact with the hot surface of the disc 
As this cold gas reaches the disc it is expanded, and thus it« 
J 5 n jj? Gravity is thrown further from the disc. Accordingly 

C “V freel y suspended, will move in the opposite directior 
bo as o keep the centre of gravity of the gas and disc in the 
same vertical line as before, and, if not freely suspended, wd 
.ufler a pressure tending to make it move in that direction. If 1 
5’\T*. und f r *! ootl , J of Reynolds aright, this is both a correct an. 

m JT’I . 0 ' ^ ex l’ ,aiia tion £ last presented. 
nln ,:L* !.K n t tlon ’ 0n , the other hand, h based on molcculm 
motion, .nrl'?. ■ ^ 011 , m the gaa without causing any molai 
nokU £ thilr " ?" ,dent of “Option current*. Prof. Key 
has^L^'J conce,T ?'. fully j„ ktified in dcn) i nl ; th . t mj 
Si 1 “PP'*** 1 “r deficiency in his exp'anation. A. hi 

SS’JSSbT “" ropatlble 5 if eUhCT ” 

It is easy to o| ply comparative tests to the rival hypotheses by 


making a selection from Mr. CrookWc 
ments, from the experiments hy Mr. mL anTmrarif^ndT"' 
instances of compressed Crookes’s Iaversin . ' d / om 

but it is not easy to make the choice ™ J ! °P en atmosphere ; 
evidence within the compass of a letter. >r "’ S the abum,mu 
These tests might take various forme .a . i • v « 
most direct is to ascertain whether the foVce is mfe.Jd by rari " 
tions m the convection current, us required h» 1 n. r m ? 
hypothesis, or is independent of eonvec on ut .loeToh ' 
theiheater and cooler are brought nearar^C 

To test this Mr. Crookes mounted a radiometer in a receiver 
consisting of two unequal bulbs connected by a Urge tube The 
movable portion could be transferred fioni one bulb to the other 
through the tube. In the small bulb the convection current is 
most impeded, and at the same time the heater and c mler arc 
closest together. Mr. Crookes found that the motion of the 
radiometer was more rapid in the small bulb than in the large 
one, in conformity with my theory, and in opposition to Prof. 
Reynolds’s. The same is the uniform drift of a vast number ot 
other experiments by Mr. Crookes, and of those by Mr. Moss 
and myself, from which it appears tha* whenever the heater and 
cooler are made to approach there is an increase in the force, 
and that the force is not appreciably affected hy vaii.it ions of tl e 
convection current, or by its suppression. 

This miy also be proved, and quite conclusively, by observa- 
tion* not requiring apparatus. Drops in the spheroidal state 
I and the drops which are often seen floating on the suifaee of 
olatile liquids, as, for example, the drops which run about on 
the surface of the sea in certain states ol the weather when water 
drips from an oar, are supported by Crookes’s layers of air inter- 
vening between them and the liquid beneath. Similmly a red- 
hot copper p’ate will float on water, supported on a Crookes's 
layer, and many other instances of a like kind might he adduced. 
In such ca^es, where the film of air i*> thin and for the most part 
horizontal, it is manifest that there is no opportunity for those 
convection currents to arise which are required by Prof, 
j Reynolds’s hypothesis, while in all of them there arc the peculiar 
molecular motions of my theory. 

The absence of convection currents which could produce an 
appreciable effect may also lie proved in there radiometers of 
which the arms whisk round at a very rapid speed, and in many 
other cases that would take too much space to describe here, 
Again, a tangnPial force which may he rendered considerable 
is an immediate consequence of my throiy, hut hag no plax* as 
a consequence of l’rof. Reynolds's. Now its presence ha* been 
verified by Mr. Moss ami myself, and by Mr. Crookes in an 
exquisitely b: dutiful apparatus suggested for this purpose by 
l’rof. Stokes, as w’cll as, in a less degree, in all Mr. Crookes’s 
apparatus with curved or crumpled discs. 

Hence Prof. Osborne Reynolds’s hypothesis is not the ex- 
planation of Crookes’s stress. It alleges a can-.? which is in 
certain cases a vna ttmsa 9 but noi the cause of ;vhai is to be 
explained. So far as I can form a judgment, its merit was col- 
lateral, and not intrinsic. It was the first attempt at a re-hiclt m 
of the observed phenomena to known phys cal hws. Though 
not accounting for them, it was sullicien’ly plausible to attract 
the attention of Pro f . Reynolds and other physicists. It thereby 
had the important effect of suggesting J>r. Schuster’s most valu- 
able experiment, which was the first that c .laid idled the cardinal 
fact that the forces within a radiometer case arc balance l. 
j The conclusion to which w F c arc thus led by a purely expert- 
i mental inquiry is supported by an examination of the chief 
theoretic assertions of Prof. Osborne Reynolds’s letter, viz. 
i. That an essential part of my explanation “ is contrary to the 
law' of the diffusion of heat in g.vcs ; ’ and 2. “ 1 hat the force 
arising from the communication of heat from a surface to adjacent 
gas of any particular kind depends only on one thing, the rate at 
which heat is communicated, and to this it is proportional. 

I Roth of these statements have been r et down by Piok ()>borne 
I Reynolds in error ; the first from not observing that the ordinary 
! Jaws for the propagation of heat through a gas do not apply to 
I compressed Crookes’s layers ; and the second from a nrnap* 

! prehension of the actual agency at work in rad iom 
other similar apparatus. I will proceed to establish 
! positions. .. . ., , 

I. So long as a gas is in its ordinary state the distribution of 
the velocities of the molecules is the same in all directions, and 
when heaf is imparted to the gas it does not disturb this uni- 
formity of structure. The heat simply increases t h*. mean 
velocity, and the actual velocities continue to be distributed about 
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their mean value according* to the well-known exponential law, 
and are alike in all directions. But the gas of a compressed 
Crookes's layer is not in the ordinary state ; it is under con- 
straint, as I have elsewhere shown, owing to the proximity of the 
heater and cooler between which it is confined. In consequence 
of this constraint there are what I have described as processions 
going on in the layer of gas : in other words, the velocities of the 
molecules at any situation within the layer are not alike in all 
directions , but are greatest in the direction of the cooler , least in the 
direction of the heater , and of intermediate values in lateral dire - 
tions. The heat in crossing the layer from the heater to the 
cooler maintains this polarised molecular structure, and if the 
flow of heat is increased it does not simply increase the mean 
velocity of the molecules, but also augments the disparity of the 
velocities in different directions. 

Now the ordinary laws of the communication of heat to and 
through gas are bastd on the opposite supposition that when heat 
reaches any portion of the gas all the molecules of that portion are 
equally affected, that though their mean velocity is increased the 
laws of the distribution of the velocities about that mem, and in 
different directions, are not changed, lienee Prof. Osborne 
Reynolds has fallen into an error in applying the ordinary “ law 
of the diffusion of heat in gasc> ” to the case of compressed 
Crookes's layers. The law employed by Prof. Reynolds doss 
not prevail unless there is sufficient room in front of the heater for 
the development of a complete unrestricted Crookes’s layer ; 
Crookes’s force only presents itself when the thickness of that 
layer is restricted by a cooler. 

The transmission o' heat across Crookes’s layers is made the 
subject of investigation in a memoir which I laid before the Royal 
Dublin Society last May, which has recently betn primed in the 
Transactions of that body, and of which n copy will shortly 
appear in the J’hi/owf'hia! Magazine. The law proves to be 
entirely different from any of the laws for the propagation of heat 
hitherto known, and I have tbeteforc called this mode of trans- 
ferring heat by a new name — the penetration of heat. Moreover, 
the rcf-uhs of theory had been verified by anticipation more than 
.thirty years before by MM. I)e Ja Provost aye and Desains, in 
two elaborate experimcn’al investigations into what we now 
know to have been the penetration of heat ; so that our know- 
ledge of its laws, which are entirely different from the laws of the 
diffusion of heat, quoted by Pro!. Reynolds, already stands on 
both a deductive and experimental baas. 

2. Prol. Osborne Reynolds lurther states tlmt with each gas 
the force drp« nds only on one variable, v:/. t the rate at which 
heat is communicated by the heater to the a jacent gas, and that 
it is proportional to ibis rate. Prolnbly n*utg to a mere slip 
on Pro*. Reynold*'* part, he has lu re onr.Mnl a second variable, 
viz., the tcmperatuie of the gas, which i* implicitly contained 
in the equation of his first paper to which lie refers. With this, 
however, 1 have no concetti ; what I have to point out is that 
in n aking the statement, whether in an amended or in its actual 
form, Prof. Osborne Reynold* has mcilooktd ihe fact that th* 
machinery of Crookes’s stress cousins ol a cooler as well ns of the 
heatei and intermediate gas, and that a suj/ii tent proximity of the 
cooler is essential. Accordingly, the true expression for the force 
(of which 1 hope to publish an investigation made some time 
ago, as soon as my health will allow) is not so simple as Prof. 
Reynolds supposes but is a function of the temperatures of the 
hea er and cooler, and of the late at which heat reaches the 
ooler by penetration, in addition to the single variable which 

one Prof. Osborne Reynolds admits. The vice of the mathe- 
matical reasoning, on which Prof. Reynolds bases his statement, 
is that it starts from a kinetic expression for the pressure of gas, 
which is only true when the mean of the squares of the velocities 
of the molecules is the same in all directions. Accordingly, his 
discussion does not reach the phenomenon it professes to 
explain ; it is irrelevant to the case of compressed Crookes* 
layers, in which the gas is polarised, and where the degree of 
polarisation is itself a Junction of Prof. Reynolds’s variable along 
with other thermal variables. 

Thus, in all parts of his inquiry, Prof. Osborne Reynolds has 
been leri into enor by having regarded the gas of compressed 
Crookes’s layers as gas in its ordinary state ; in other words, 
because he has not had a glimpse of that peculiar molecular 
structure in the gas, which is the real source of Crookes’s stress. 
From a review of the whole subject I think myself justified in 
submitting that the only discovery which brought with it any 
knowledge of the cause of Crookes’s stress and of p&etratiou, 
was the discovery that gas could assume this polarised con- 
dition ; and I must say that it docs not appear to me that 
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contobuted* COVei ^ Rey “ olds ha> »■ degree 

Dublin, November 15 G. Johnston* Stonky 

Postscript, November 23 — Prof. Osborne Reynolds has 
written afnrther letter to Nature (vol. xvil p. 61), in which he 
says The fact that Mr. Stoney has in no way referred to my 
work, although I preceded him by some two years, has relieved 
me from all obligation to discuss Mr. Stoney ’s theory.” I am 
sorry Prof. Osborne Reynolds should have thought me capable 
of discourtesy or inattention to the claims of a fellow- worker, and 
fortunately I am not conscious of being liable to the imputation. 
I became acquainted with Prof. Reynolds’s paper in the interval 
between the publication of my first and second paper.*, but did 
not refer to it in my second paper because I found on reading it 
that Prof. Reynolds’s explanations of Crookes’s force were all 
erroneous (viz., the evaporation of mercury or other vapour, 
and heat communicated to diffused particles of ga% or to gis 
brought by convection currents) ; because the mathematical 
analysis with which he supports his [hypotheses is irrelevant 
to the problem with which he is dealing ; and finally, because for 
the purposes of my inves ig&tion I had no occasion to pvint out 
these mistakes, inasmuch as Prof. Reynolds had not approached 
the subject of polarised layers of gas and their mechanical pro- 
perties, which was the subject matter of my papers. 

I ought to add a word m reference to the cnt'cUm of my 
memoir on penetration, which is contained in Prof Osborne 
Reynolds’s last letter. He seems to overlook a condi it>n laid 
down in the second paragraph of my memoir, which db:o>cs of 
the criticism, viz. : “Let us further regard this gis a^ a />. rfcl 
non conductor of heat.” Your mathematical reader-, w II at once 
perceive that this condition is a legitimate simplification of the 
problem, because the diffusion or conduction of heat m gi-.es is 
very sluggish compared with pencil ation, the phen > n n >u with 
which I was dealing. 

IT appears from Prof. Osborne Reynold*’* last letter that my 
wish to make ray no’e to Saw he (vol xvii. p. 45) a form Jit 
ago short, ltd me to make it ob-cure. I will t neref >r>% with 
your permission, try to stale the matter more clearly. 

As I understand the scientific question in discussion 1 ef >re us, 
it is this Assuming (l) that, wuen heat is conrauniot ;d trom 
a solid surface to a gas in contact with it, a force arises (04 uva- 
lent to a pressure against the surface) which is proportional to 
the rate of communication of heat, and (2) that the conducting 
power of a gas for heat is in lependent of its denary, Pr >\. 
Reynolds concludes til t the diiving-'orce on the vanes of a 
radiometer does not increase with the rarefaction of the air, but 
tlut rarefaction favours the motion only in *o fur as it leasciii ttie 
opposing force dire to convection- currents. I, on the other 
lund, while admitting Prof. Reyn >LL’s premisses, do not ad in : 
his conclusion. On the contrary, I believe tha\ in the raiio- 
meter, rarefaction must increase the rate of communication of 
heat, and hence also the force. To see how this may be, 1 t a it 
represent the thickness of a stiatum of gas contained be wo*, 
two parallel solid surfaces, who^e temperatures, measure! bo. 11 
any zero, are represented respectively by A C and 11 1>. Then, 

I imagine, the flow of heat through the gas will take place . 
though there were, in contact with each solid surface, a lajer of 
gas whose temperature ii throughout the same as that of the 
contiguous solid, and whose tliickne s is equal (or at feist pro- 
portional) to the mean length ol path of the molecule*. The 
virtual thickness of the stratum of gas, who%e conductivity comes 
into account in determining the rate of transmission of hca*, is 
then the actual thickness diminished by the aggregate thickncsse* 
of these two liyeis. For example, if A a and lib represent the 
thicknesses of the hot and coll layers respectively, the v.rtu.l 

C r d 


<F?j D 


A co ti l bB 

Ackncss of the s'ratum across which conduction takes place is 
a !\ and the distribution of temperature from side to side ot 
the whole quantity of gas is given by the ordinate; of the 
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, r Tf now' the is rarefied, the mean 

kmnhof path of the molecules, andwwequently the thickness 
if R each of the layers of uniform temperature is increased, 

sr s£22 

5?WS.^a M lattof factor'does'not 
'^aV^fh densHy, result is proportional to the former only. 
I^irident "hat if this view of the matter is approximately 
correct rarefaction must increase the rate of transmission of heat 
across a stratum of gas whenever the increased length of pa h of 
Thi molecules, resulting from rarefaction, bears an appreciable 
proportion to the thickness of the stratum, but that it will have 
no sens'blc effect of the kind when the stratum of gas is very 

thick or the rarefaction itself very small. 

I ought to acknowledge that precisely this mode of representing 
the effect of rarefaction occurred to me only as I was thinking 


how 1 could comply with Prof. Osborne Reynolds’s wish that I 
should be "more explicit.” When I wrote my last note I had 
in mind a somewhat different mode of action whereby it seemed 
that an equivalent result to that here pointed out would be 
bioauht aLout. The further cons : deration which Prof. Rey- 
n .lih?s Jotter in this week’s Nature has caused me to give to the 
subject hi*, however, led me to think that the view given above 
is not only dearer, but also a nearer approach to a correct repre- 
sentation of the facts than the one I had previously adopted. 
Put apart from the accuracy of any particular explanation of In w 
such a result can occur, the experimental evidence seems to me 
to prove conclusively that the force in the radiometer does in- 
crease (up to a certain point) with rarefaction. The action of 
convection currents depends to so great an extent on such con- 
ditions as the size and shape of the envelope and the position of 
the fly, and they must be so much disturbed as soon as the vanes 
bey in to move, that if they played the essential part which I 
understood Prof. Reynolds to attribute to them, I cannot think 
that the effect of rarefaction would present anything like the 
degree of regularity that has been actually observed. 

November 24 G. Carey Foster 

Mr. Crookes and Eva Fay 

Tiik precise nature and grounds of the attestation given by 
Mr.” Crookes to Eva Fay’s “mediumship” appear in an 
article entitled “.Science and Spiritualism ” in the Daily Tele • 
graph for March 13, 1875, embodying a communication made by 
Mr. Crookes himself to the Spiritualist of the preceding day. 

The readers of Na’i uke will be able to judge for themselves by 
the following extracts from this article, whether Eva Fay was not 
fully justified in announcing her “ mediumship ” to the American 
public as having received Mr. Crookes’s “endorsement.” 

“In the Spiritualist of yesterday, Mr. William Crookes, 
F.R.S. , prints an account of a stance at his house in which Mrs. 
bay exhibited some remarkable phenomena while under severe 
scientific conditions. The sitting took place on Friday evening, 
February 19, in the presence of several well-known men of 
science ; and, on Mr. Crookes’s suggestion, the medium was so 
placed as to form part of an electrical current connected with a 
galvanometer, indicating on a graduated circle the exact deflection 
produced by the current. In each hand Mrs. Fay held the ter- 
minal of a wire, and the fact that she kept continuous hold of 
the terminals was guaranteed by the amount of deflection of the 
galvanometer needle, and by the flashes of light which accompany 
each change of position or break of contact. This method was 
l ° by , lbe s <*vauls present, as affording absolute certainty 
that the medium could not remove her hand or body from the 
wirea, whether in a trance or otherwise, without the fact being 
r lhc Galvanometer. The sitting was held in a 

. >1 < ? raw,n S- ro °ra. the medium thus 1 tied down by 

cS : b i‘ curtain - What followed is thus 

the . te * u 41 8-55 P-M. ; the deflection by the 
fiod» 6 600 Hriiith *** tlie resistance of Mrs. Kay’s 

A * 0C ““°" A ‘ 8-56 the deflection was 

hhkr^'’ moment a handbell blgtn to ring in the 

if Jh 7 ^| At * 8 ' S7 .? e d ' flec r tlon w “ 215 deg. A hand came out 
f A nnm IV Tr ^ Slde of ,he door f "t*>«t from Mrs. Fay.” 

. A r , Z j lher occa J r *nces of the like kind are then 
rfcoiueu ; the hand reappearing from time to time, and presenting 


she only knew the names of two of the guests wh* ^^Sd”& 
prajent ; but during the evening the intelligence at woAdU- 

Fabours^f thTuv” 1 ° f “''e' aWt *• “ d *• 

The entire extract (which I should have reproduced in full it 
the space of Nature had permitted) would show that— 1 It is 
true that Mr. Crookes gave his public attestation to the genuine- 
ness of the so-called spiritualistic manifestations which occurred 
in his house through the “ mediumship ” of Eva Fay. 

2. It is true that Eva Fay went back to the United States 
armed with Mr. Crookes’s public attestation of the genuineness of 
the performances which took place at his house. 

3. It is true that Mr. Crookes wrote a letter to a gentleman in 
the United States, giving a similar attestation, which letter was 
published in facsimile in an American newspaper. — The only 
thing that was #10/ true in my statement, was that (through having 
mislaid the slip containing it) I spoke of this letter as having been 
addressed to Eva Fay herself, and having been written before 
her departure. 

4. It is true that Eva Fay’s public performances in London 
were imitated at the time by Messrs. Maskelyne and Cooke * 
and further, that her business agent spontaneously offered Mr! 
Maskelyne to expose (for a sum of money) 'the tricks by 
which she cheated “the F.R.S. people.”— If Nature thinks it 
worth while to admit into its columns the full particulars of that 
offer, Mr. Maskelyne is quite ready to furnish them. Ilis general 
assertion of the fact has been long before the public (“ Modern 
Spiritualism,” p. 122), and has remained unchallenged, so far as 

I am aware, until now. 

5. It is true that the whole modus opera ndi of Eva Fay’s public 
“ manifestations ” in the United States has been publicly exposed 
in New York and boston by ’Mr. Washington Irving Ilishop, as 
sta'ed in Fraser's Magazine for the present month. 

It was not only in entire ignorance of these proceedings, but 
under the influence of a report in circulation among the Fellows 
of the Royal Society — that " Mr. Crookes had given up Spiri- 
tualism,” that I expressed to Mr. Crookes, on the occasion of his 
receiving the Royal Medal, my desire to “bury the hatchet.” 
but I most assuredly did not consider myself thereby pledged to 
keep silence in regard to any further proceedings of the like kind ; 
and only learned at the beginning of the present year that F.va 
F ay had been trading on the “ endorsement ” given her by “ Mr. 
Crookes and other Fellows of the Royal Socm'),” which she natu- 
rally “ improved ” into that of “ the Royal Society of England.” 

November 19 William D. Carrkntkr 


Potential Energy 

Will you permit me to express a certain amount of scep- 
ticism as to the reality of Mr. O’Toole’s troubles on this subject? 
That some statements made in the text-books auoted arc not 
clear— that by an ingenious collocation of isolated passages from 
different authors some absurd conclusions may be drawn— we 
admit, but it may be doubted whether a Publius with the keen 
critical power of Mr. O’Toole would not be able to eliminate 
these errors or ambiguities by a reference to the context In 
support of this position let us take the points raised by Mr. 
O’Toole in the order adopted by him. 

A. — Potential E. t as meaning Energy in posse. 

The “ doctors ” quoted, with one exception, represent poten- 
tial E. — not as energy in posse , but as kinetic energy in posse — a 
very different thing. Just as gold coin— though certainly not 
money in posse — may correctly be called silver coin (another 
form of money) in posse. 

but it is said this mime— and certain phrases employed by the 
doctors — imply that potential E. is “energy of abuut*to-su- 
pervene motion, or that it does not perform work except 
through the resulting E. of motion.” Mr. O'Toole is to dis- 
tressed because poor Publius is susceptible to this impression, 
that I feel some hesitation in asking what is wrong in it ? How 
can work be done without motion? IIow can the poten- 
tial E. of a system change without a change m the con- 
figuration—#.*., motion of the system? Where is the mistake 
in the conception of potential E. continuouily changing 
into kinetic Energy, and this into work, as suggested by poor 
“ P. M.,” who.was so summarily treated by this terrible O Toole 
that I quake in my shoes as I think of my fate. 
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The exception mentioned above is an extract from Clerk 
Maxwell, which is certainly erroneous, and from which Mr. 
OToole gets a good deal of fun. Wc will not suggest that the 
addition of a single word would make the passage correct, for 
we should he told that text-books ought to be perfect But it is 
only just to mention that the error occurs in an explanation of the 
name ; in the definition of the thing the error does not occur ; 
nay, it is expressly contradicted. 

After this is it not unkind to condemn thore doctors who drop 
the name “ potential E.” and replace it with such phrases as 
“ E. of repose,” &c., implying that the energy in question is not 
due to motion? By-the-by where is the bull in “passive 
energy ”? and what is the “action” that may be confounded 
with kinetic energy ? 

B . — Potential E. as meaning “ Energy related to Potential 
Functions 

The word Potential may be used in a second sense. This of 
itself is a trouble to Mr. OToole ; but— remembering that your 
readers may not sympathise with his undisguised antipathy to 
verbal skylarking — he hastens to add that the two meanings are 
not only heterogeneous but incompatible. 44 Surely there is no 
occasion to stop to prove this.” Please do, Mr. OToole; we 
fhould like to hear you prove something. 

It may be noted that in this opinion and in paragraph 9 he 
appears to differ from Thomson and Tail. (See their definition 
of Potential, Nat. Phil, , vol. i., § 4K5). 


Smell and Hearing in Moths 
In Nature (vol. xvii. p. 72) your correspondent “ E. H. K.” 
observes : “ *]. C.* seems to draw inferences that moths have 
not the power of smell, but have that of hearing. I feel quite 
certain they possess the former, but am in donbt about the 
latter. . . . . 

“ With reference to the sound of the glass, is it not the quick 
motion of the hand which disturbs the moth ? ” 

May I draw the attention of both your correspondents to some 
experiments of mine on this subject which were published in 
Nature about a year ago? These experiments, I remember, 
were quite sufficient to prove to me that moths have the 
power of hearing shrill notes ; and, until I read the query of 
“ E. H. K.” above quoted, I thought that my account of these 
experiments must have been equally conclusive to any one who 
read them. On now referring to that account, however, I find 
that I there omitted to state one of the experiments which was 
resorted to for the purpose of avoiding the possible objection 
which “ E. II. K.” now advances. Tins experiment was a very 
simple one, consisting merely in making a sudden shrill whistle 
with my mouth by drawing the breath inwards, so as not to 
disturb the air in the neighbourhood of the insect. The latter, 
however, always responded to this as to other sounds in the way 
described, although throughout the experiment I took care not 
to move any part of my body. 

Gi:orc;e J. Romanes 


C . — Potential E. as meaning “ Energy of Potency ” 

It appears from a foot-note that “ potency ” may mean a force. 
If *0, it is strange that the O’T bole — who, throwing off his thin 
disguise, at the end of his letter undertakes the “duty” of a 
doctor, and tells us that potential E. should be the “ energy of 
a force”— it is strange that Dr. O’Toole should object to the 
name on this ground. 

But the remarks under this head are chiefly interesting, as 
indicating the modus ofirandi of our pseudo- Publius. He docs 
not trouble to examine the definitions of “potential energy." 
He only looks for explanations of the word “ potential.” Find- 
ing scant material in the doctor’s utterances, he resorts to his 
dictionary, hunts up the different meanings of “ potential,” adds 
to these their antitheses, and rends his phantoms to pieces. It 
is scarcely a parody upon hia letter to say — we won’t trouble 
about what a civil engineer is, but let us examine the meaning 

of civil. Now civil has meanings : ( A.) polite, ( 11 .), &c. 

Therefore “civil K.” means “polite K.,” and “civil K.” used 
as a distinguishing title cannot mean an) thing else than this, 
that the other E. is unpolite E. 

As to the whereabouts 0/ Potential Energy. 

” We shall now pass from the perplexities 'connected with this 
unlucky name, ‘potential K.,’ to consider the behaviour of our 
teachers towards the thing itself.” At last Mr. O’Toole will 
deign to discuss the definitions given by the doctors. Nay, he 
wanders away into an examination of such rash —but perhaps not 
inexcusable — phrases as “the potential K. of a raised weight,” 
&c. The proper remedy for the troubles arising on this point 
is 41 to use words discreetly and consistently.” But this is not 
sufficiently heroic. A local habitation must be found for this 
“potential E.,” although It would seem as vain to inquire into 
the whereabouts of potential E. as into the whereabouts of Mr. 
O’Toole’s scientific erudition. It is proposed to lodge this E. 
in the forces, and perhaps it won’t do much harm, as we don’t 
know where the forces are. It is proposed , moreover, to sub- 
stitute 44 energy of tension ” for 44 potential E.” This done, the 
doctor’s millennium will have come. Never mind about altering 
your conception of this kind of energy ; call it by another name ; 
give it a weisnichhvo lodging. There will be no more 44 confusion 
about fundamental principles ; ” there will be no more slips of 
the pen or tongue ; there will be no more puzskd Publii ; and 
last, but not least, there will be no more O’Tooles to bother the 
doctors. Well may 44 verbal skylarking ” be despised. What 
is it beside such gigantic fun as this? 

And yet I am sceptical. We started by hearing that it was 
44 principally — though not entirely — the doctors who were to 
blame for this confusion about fundamental principles.” Is 
this proved ? Is not another cause indicated in the letter of 
of 44 E. G.” (vol. xvii. p. 9)? And shall the doctors expect to 
be rightly understood when Dr. O’Toole’s amanuensis admits, 
(vol. xvi. p. 520) that Dr. O’Toole himself has b&n misappre 4 
bended upon almost evety point by one reader at lead? 

Cirencester, November 13 II. W. Lloyd Tanner 


It was because of my knowledge of facts like those named 
by 44 E. II. K.” that I was surprised at the apparent inability of 
moths to smell ammonia. Being no physiologist, I ventured to 
draw no inferences ; but it occurred to me to wonder whether 
the sense of smell differs in kind with different organisations ; 
whether, for instance, some substances strongly odorous to us 
may be quite inodorous to insects, and vice vend. 

As to the experiment on hearing, I do not think it was the 
movement of the hand which startled the moths. It may con- 
conceivably have l>ecn the vibration of their wings set up by the 
sound ; but the experiment can easily be repeated with variations 
by any one interested in the subject. J. C. 

Loughton 

Meteorological Phenomenon 

Tins morning at about a quarter before ten the sky here pre- 
sented a most unusual appearance. The air was calm and the 
sun shining, but not brightly, through a slight veil of cirro- 
stratus. The sky was mostly covered witli fibrous clouds of 
cirrus or cirro-stratus (I am not quite sure which I ought to call 
it), the fibres being quite parallel to each other, but in two 
different strata ; those of one stratum were approximately from 
north-east to south-w'est, those of the other from north-west to 
south-east — so that they seemed to cross each other like the 
threads of a woven fabric. I think the fibres from north-east to 
south-west were the highest, but am not quite sure, though it 
seemed the same to another who was looking on with me. 

JosErH John Mur thy 

Old Forge, Dunmurry, Co. Antrim, November 25 


OUR ASTRONOMICAL COLUMN 
Stellar Systems.— M. Flammarion, in various notes 
communicated recently to the Paris Academy of Sciences, 
has been drawing attention to stars which appear to be 
affected with a common proper motion, or a motion similar 
in amount and in its direction. Several of his cases, 
however, are by no means to be styled “ Nouveaux 
syst&mes Stellaires.” Thus the large and uniform proper 
motions of the southern stars £ l and f 2 Reticuli, to which 
he refers in the Comptes Rcndus of November 5* were the 
subject of remark in ^Nature, vol. xi. p. 328. That 
there was a probability of a common proper motion in 
these stars w ould be evident to any one who inspected the 
columns in the British Association Catalogue, published 
in 1845, but as Taylor had not observed them, and the 
comparison was consequently dependent upon LacaiUe 
and Brisbane only, there was a possibility of mistake. 
*Tbe first confirmation of the large proper motion of the 
B.A.C. in was afforded in Jacob’s “mean places of 
1440 stars w — from the Madras observations 1849-53, and 
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But, as wc have stated, oilier similar cases are readily 
detccicd by an inspection of these columns. For in- 
stance : in y and 5S Tauri, distart 35', whetc r — 13", 
(f, = 97° ; in 66 and 6S Draconis, distant 43', r = I3"'5, 
rji about 6 q j and for wider star*, in 26 and 34 IVgasi, dis- 
tant 4^ 25', where r — 30", <jj — 84“ ; in and 10 Arictis, 
distant 5" 1 1', r — 1 5"*5, </> — 86", with other neighbouring 
stars, moving in neaily the same direction, and again in 
fi and 54 Aquihe, distant 5 0 13', r = 27", '/> — 121”. The 
list might be largely increased. 

It is nevertheless to be expected that the researches 
which M. Flammarion is so industriously following up 
with respect to stellar systems may lead to a considerable 
addition to our knowledge of them, in cases which arc 
not thus easily discovered from existing catalogues, par- 
ticularly by determining the proper motions of stars, not 
yet submitted to such investigation. 


Thk Minor Planets.— A let l er from Prof. Watson, 
of Ann Arbor, U.S., to M. Yvon Vilkirceau, dated 
November 5, deranges the ordinal numbers of the small 
planets given in this column last week, from No. 175 
onwards. It appears that on October 1 he discovered a 
planet 10m., which he duly notified by telegraph to the 
Smithsonian Institution, but by some unexplained cir- 
cumstance the information was not transmitted by cable 
to the Observatory of Paris, as usual with such dis- 
coveries. Supposing this objevt to be really a new 
plantt, it will be No. 175, and the subsequent discoveries 
mentioned last week will be on the same supposition, 
advanced a unit. Elements of No. 172 appear in As/ton. 

No. 2,176, and of No. 176 in the Paris Jiullctin 
International of November 25. 

a TH * C ~ Observatory.— Within the last few 
days, Mr. John M. Thome, the zealous co-operator with 
Dr. B. A. Gould in the important astronomical work 
carried on for several years past at the Observatory of the 
Argentine Republic, has visited this country on his return 
J ron ' th 1 e United States. We have seen in his 
the charts of the Argentine “ Urano- 
. whl< * ^ on a much larger scale than those of 
Argelander, Hets, and Behrmann. They have been 
engraved in New York. This work is expected to be 
soon published ; also large lunar photographs taken at 
Cordoba- All the stars in the “ Uranometria " have been 
mendiona'ly observed. 


presented to the British Association in 1832. 

In 1842 Cail von Littrow succeeded his father as 
Director of the Observatory of Vienna, and the c .tabli'di- 
ment has continued in vigorous activity under his charge. 
He has principally devoted the energies of the Obsn - 
vatory to equatorial astronomy, following tip with dili- 
gence the observations of comets and planets, and will* 
the aid of able assistants determining their orbits. 
Some of the most complete cometary discussions have 
emanated from the Observatory of Vienna while* unrlci 
his charge. The Annalen tier S/ennoarte r; lV/en t 
have been continued, and valuable astronomical woik 
is contained in them, as for instance in the first volume ot 
the third series, which appeared in 1851, where we have 
the positions of the stars in ArgclamkVs Northern Zones 
reduced by Oeltzen to 1842, the epoch for which elements 
of reduction were given in the Bonn volume. Littrow was 
a frequent contributor to the publications of the Vienna 
Academy. In one of his memoirs — “ B ihnahen zwischen 
den pcriodischen gestirnen des Sonncnsystein V' printed 
in the Sitzungsbcrtchtc of the Acadein) f ir January, 1854, 
he applied ari original process of im obligation of the 
pomts of nearest approach amongst the orbits of the 
small planets discovered up to that time, and t lie orbits of 
the periodical comets — a troublesome work in which 
me hamcil aid was introduced ; the resub was the dis- 
co vi ry of many close approximations of planets with 
planets, planets with conn ts, and of comets with cornels ; 
amongst the latter near approaches of Biela’s comet to 
the orbit of Halley’s in 35°and 198 heliocentric longitude. 
When interest was excited relative to the expected return 
of the comet of 1556, which ;it that period w is supposed 
to have been previous y observed in 1264, Li'trow was 
the means of bringing 10 light an unknown treatise by 
Heller, which, with the chart of Fabricius has allowed of 
a much improved determination oi the orbit, and similarly 
he made known ini erecting particulars with re'ercnce to 
the remarkable observation by Steinhcr.el and .vark ot 
a rapidly-moving black spot upon th'- suns d»sc on 
February 12, 1820. LitPow was a c onstant c on’nbutor to 
the columns of the Astronnmiuhe Sat hr u Men, i lie 
names of Hornstein, Oeltzen, Weiss, Sc hull) of, and others 
are well known in connection with the work ot the 
Vienna Observatory during Luiiow’sdiie lion. Hie death 
occurred ern the 16th inst. . 

Von Littrow’s wife, Auguste Littrow- Bischoff, is one of 
the best known Austrian autnorcsse* of the present tine. 
The genial qualbies of the astronomer and his wife made 
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them the centre of a large and admiring circle, and their 
residence was one of the most favourite gathering-places 
of the literary and scientific celebrities of Vienna. 


BACTERIA 1 

T N a short paper communicated to the Royal Society at 
A the close of last session, Prof. Tyndall did me the honour 
to criticise certain words reported to have been used by 
me at a meeting of the Association of Medical Officers 
of Health in January last. Although I am much indebted 
to him for tne opportunity he has thus afforded me of 
discussing an important subject before this Society, I 
cannot refrain from expressing my regret that he should 
have thought it desirable to quote at length, and thus to 
place on permanent record in the Society’s Proceedings, 
the expressions used on the occasion above mentioned. 
I regret this because these expressions occur in an abbre- 
viated and incomplete abstract of a hastily prepared 
discourse not intended for publication. 

As, however, I am well aware that Prof. Tyndall’s 
purpose in his communication was not to criticise the 
language, but the erroneous views which the language 
appeared to him to contain, I shall make no further 
reference to the quotation ; but shall regard it as the 
purpose of the present paper, first to reply to the reason- 
ing embodied in his last communication, and secondly 
to corroborate certain statements previously made by me, 
to which he has taken exception in the more extended 
memoir published in the 166th volume of the Philosophical 
Transactions . 

It will be my first object to enable the Fellows of the 
Royal Society to judge how far the views I entertain 
differ from those which have been enunciated here and 
elsewhere by Prof. Tyndall. Biologists are much indebted 
to him for the new and accurately observed facts with 
which he has enlarged the basis of our knowledge, as well 
as for the admirable methods of research with which he 
has made us acquainted. As regards the general bearing 
of these facts on the doctrine of Abiogenesis, I imagine 
that we are entirely agreed. So far as 1 can make out, 
the difference between us relates chiefly to two subjects, 
namely, the sense in which I have employed the words 
“ germ ” and 44 structure,” and the extent of the knowledge 
at present possessed by physiologists as to the structure 
and attributes of the germinal particles of Bac/cn'a. 

Although Dr. Tyndall, in the title of his paper, refers 
to my 44 views of ferment,” yet as he makes no further 
allusion to them, I will content myself with stating that 
in the passage quoted, the first sentence (from the words 
" In defining * to the word 44 living”) has nothing to do 
with the following sentences, having been placed in the 
position which it occupies in the quotation by the 
abstractor. The paragraph ought to begin with the 
words 14 Ten years ago.” 

Of the meaning which attached itself to the word 
“ germ ” in the days of Panspermism a correct idea may 
be formed from the following passage from M. Pasteur’s 
well-known memoir 44 Sur les Corps organises qui existent 
dans l'Atmosphfere.” 44 There exist.” says he, “ in the air 
a variable number of corpuscles, of which the form and 
structure indicate that they are organised. Their dimen- 
sions increase from extremely small diameters to one- 
hundredth of a millim., 1*5 hundredth of a millim.,or even 
more. Some are spherical, others ovoid. They have 
more or less marked contours. Many are translucent, 
but others are opaque, with granulations in’their interior. 
.... 1 do not think it possible to affirm of one of these 
corpuscles that it is a spore, still .less that it is the spore 
of a particular species of microphyte, or of another, that 
it is an egg or the egg of a particular microsoon. I 
confine myself to the declaration that the corpuscles are 

* *’ Remarks on the Attributes of the Germinal Particles of Bacteria, in 
reply to Prof. Tyndall,** by J. Burdon-Saoderson, M.D. , LL.I>. , F.R.S. 
Paper read at the Royal Society, November 33, 


evidently organised ; that they resemble in every respect 
the germs of the lower organisms, and differ from each 
other so much in volume and structure that they unques- 
tionably belong to very numerous species.” Such are the 
44 germs ” of M. Pasteur, and such is the conception of a 
germ which was entertained by informed persons up to 
1870, and is very generally entertained up to the present 
moment. 1 It is obvious that these 44 corpuscules organises ” 
were, if they had any relation to Bacteria , not bacterium 
germs in Dr. Tyndall’s sense, but 44 finished organisms,” 
and yet it was of these that M. Pasteur said that it was 
44 mathematically proved ” that they were the originators 
of the organisms which are developed in albuminous 
liquids containing sugar, when exposed to the atmosphere. 

With reference to the word 44 structure ” I would point 
out that in the passage quoted from my lecture it is dis- 
tinctly stated that the bacterial germ is endowed with 
structure in the molecular sense, but not in the anatomical 
sense. The meaning of the expression 44 anatomical 
structure” was, naturally, not defined, considering that 
the persons whom I was addressing might be supposed to 
be familiar with it. As, however, my failing to do so has 
apparently led to some uncertainty as to my meaning, I 
must, to avoid future misunderstandings, define more com- 
pletely the difference between the two senses in which the 
word was used by me. 

The anatomical sense of the word structure may be 
illustrated by referring to its synonyms, to the F.nglish 
words texture and tissue, to the Greek word itnlov, and to 
the German word Gewcbe , from which two last the words 
in common use to designate the science of structure, viz., 
histology and Gewcbclehrc arc made up. What I have 
asserted of the germinal particles of BaUcria is, that no 
evidence exists of their being endowed with that par- 
ticular texture which forms the subject of the science of 
histology. In biological language there is a close relation 
between the words structure and organization, the one 
being an anatomical, the other a physiological term ; 
either of these words signifies that an object to which 
it is applied consists of parts or structural elements, 
each of which is, or may be, an object of obser- 
vation. As the observation is unaided or aided, the 
structure is said to be macroscopical for microscopical. 
The biologist cannot recognise ultra-microscopical 
structure or organisation except as matter of inference 
from observation, *>., from observing either that other 
organisms, which there is reason to regard as similar to 
the object in respect of which structure is inferred, actually 
possess visible structure, or that the object can be seen to 
possess structure at a later period of its existence. As 
instances in which the existence of structure is inferred 
the following may be mentioned ' The protoplasm of a 
Rhizopod is admitted to have structure because, although 
none can be seen in the protoplasm itself, the compli- 
cated form of the calcareous shell which the proto- 
plasm makes or models can be seen. By analogy 
therefore other organisms which are allied to the Rhizo- 
pod are inferred to have structure, and from these, or 
from similar cases, the inference is extended to all kinds 
of cells, with respect to which it is taught by physiologists 
that although, in certain cases, no parts can be distin- 
guished, the living material of which they consist is 
nevertheless endowed with structure or organisation. 
Similarly, we assume, that a Bacterium possesses a more 
complicated structure than we can actually observe, 
because in other organisms which are allied with it by 
form and life history, such complications can be seen. 
Again, in all embryonal organs we admit the existence of 
structure before it can be seen, because in the coursb of 

* Before I became aware that the contaminating particle* of water are 
ultra- microscopical I myself was enraged earnestly in hunting for germs 
A in water and air. The search has been continued by others up to a 
Touch later period. Those who desire information on the organised panicles 
of the atmosphere will find the subject exhaustively treated by Dr. Douglas 
Cunn i ng ham in a report entitled “ Microscopi al Examinations of Air, 
lately issued by H.M. Indian Got eminent. 
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development we observe its gradual emergence. So far, 
inference of the existence of structure from historical 
evidence is justifiable ; but if we were to carry this 
inference back to the ovum itself, and say that the cha- 
racteristic structures of nerve, of muscle, or of gland, 
exist in the ovum at the moment after impregnation, 
every physiologist would feel the assertion to be absurd. 

In the familiar comparison of the origin of the elephant 
with that of the mouse, in which the perfect anatomical 
similarity of the ova in the two species is contrasted with 
the enormous difference of the result, we should be justi- 
fied in saying that the difference of development is the 
expression of structural difference between the primordium 
of the one and the primordium of the other ; but inasmuch 
as it is not possible to indicate any anatomical distinction, 
it is understood that structural difference of another kind 
is meant, namely, difference of molecular constitution. In 
other words, we assume that the potential difference 
between the one and the other is dependent on an actual 
difference of molecular structure. Whether this is accom- 
panied with an anatomical difference, such as we might 
expect to be able to see if we had more perfect instru- 
ments, we do not know. 

From the moment that it is understood that the word 
structure means anatomical structure, the argument used 
by Dr. Tyndall loses its relevance. After referring to the 
“germ limit, he says, “some of those particles” (by 
which, I presume, is meant atmospheric particles) “ de- 
velop into globular Bacteria, , some into rod- shaped 
Bacteria , some into long flexile filaments, some into 
impetuously moving organisms, and some into organisms 
without motion. One particle will emerge as a Bacillus 
anthracis , which produces deadly splenic fever ; another 
will develop into a Bacterium , the spores of which are 
not to be microscopically distinguished from those of the 
former organism ; and yet these undistinguishable spores 
are absolutely powerless to produce the disorder which 
Bacillus anthracis never fails to produce. It is not to be 
imagined that particles which, on development, emerge in 
organisms so different from each other, possess no struc- 
tural differences. But if they possess structural differences 
they must possess the thing differentiated, viz., structure 
itself.” Throughout this passage it is evident that it is 
not anatomical but molecular structure that is referred to. 

In the other passages relating to the subject, I venture 
to think that Dr. Tyndall has overlooked the distinction 
made by me between anatomical organisation and mole- 
cular structure. When, for example, he speaks of “ germ 
structure” in the passage quoted from his Liverpool 
Address, he evidently refers to molecular structure exclu- 
sively, for he gives ice as his first example, and argues 
that as ice possesses structure so do atmospheric germs — 
a proposition which I should not have thought of ques- 
tioning. 

The experimental evidence which we have before us 
goes to prove that in all the known cases in which Bac- 
teria appear to originate de novo — that is to say in liquids 
which are at the moment of their origin absolutely free 
from living Bacteria — they really originate from “ par- 
uetes great or small,” which particles are therefore germs 
m tne sense in which that word is used by Prof. Tyndall. 
10 illustrate the views I myself entertain, and always have 
entertained on this question, I need only refer to my 
paper on the origin of Bacteria, published in 1871. The 
fi!Ttk ,mentS ? a<ie by me at that time brought to light 
nCW fact »? 0w become old by familiarity, that all 
viiihut *? U f 0US even when absolutely free from 

and CS> aiM ^ a moist surfaces, are contaminated 
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with aU others whose studies have brought them into 
relation with the subject, entertain. That M,ch particle" 
exist there can be no question ; but of thur sire, struc- 
tural attributes, or mode of development, we know 
nothing. 


Prof. Tyndall, I am sure by inadvertence, has accused 
me of assuming that there is some relation between the 
limit of microscopical visibility and what he calls the 
molecular limit, by which I presume to be meant the si /e 
of the largest molecule. Nothing that I have said or 
written could justify such a supposition. My contention 
is not that the particles in question are of anv si/c which 
can be specified, but, on the contrary, that we are not in 
a position to form any conclusion as to their s ze, except- 
ing that they are so small as to be be>ond the reach of 
observation. Dr. Tyndall has taught 11s, first, that the 
optical effects observed when a beam of light passes 
through a particulate atmosphere arc such as could only 
be produced by light-scattering particles of extreme 
minuteness ; and, secondly, that by subsidence these par- 
ticles disappear, and that the contaminating property of 
the atmosphere disappears with them. He has thus 
approximately determined for us the upper limit of m-ig- 
nitude, but leaves us uncertain as to the lower ; for we 
have no evidence that the particles which render the 
atmosphere opalescent to the beam of the electric lamp 
may not be many times larger than these which render it 
germinativc. Consequently, the fact that the air may be 
rendered sterile by subsidence, while affording the most 
conclusive proof that germinal matter is not gaseous, 
leaves us without information as to the size of the par- 
ticles of which it consists. 

Of each germinal particle, whether inhabiting an 
aqueous liquid or suspended in the atmosphere, it can 
be asserted that under conditions which occur so fre- 
quently that they may be spoken of as general (viz., 
moisture, a suitable temperature, and the presence of 
dead proteid matter, otherwise called organic impurity';, 
it produces an organism. If, for the sake of clearness, 
we call the particle a and the organism to which it gives 
rise A, then what is known about the matter amounts to 
no more than this, that the existence of A was preceded 
by the existence of a. With respect to A we know, by 
direct observation, that it is an organic structure ; but 
inasmuch as we know absolutely nothing as to the si/e 
and form of a , we cannot even state that it is transforme d 
into A, much less can we say anything as to the process 
of transformation. 

Considering that it is admitted on all hands that there 
exist in ordinary air particles which are potentially germs, 
it might at first sight appear needless to inquire whether 
or not this fact is to be regarded a* carrying with it the 
admission that they must necessarily possess the other 
attributes of organised structure. Very little considera- 
tion, however, is requisite in order to become convinced 
that this question stands in relation with another <>f 
fundamental importance in biology— that, namely, of the 
molecular structure of living material. 1 It is not neces- 
sary for my present purpose to do more than to indicate 
the nature of this relation. As regards every form of 
living matter, it may be stated that, quite irrespectively of 
its morphological characteristics, which, as we have seen, 
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must be learnt by the application of the various methods 
of visual observation at our disposal, it possesses mole- 
cular structure peculiar to itself. We are certain of this, 
because the chemical processes of which life is made up 
are peculiar, that is, such as occur only in connection 
with living material. Even the simplest instance that we 
can mention, that of the elevation of dead albumin into 
living (a process which in the case now before us must 
represent the very earliest step in the climax of develop- 
ment) is at the present moment beyond the reach of 
investigation ; for as yet we are only beginning to know 
something about the constitution of non-living proteids. 
But this want of knowledge of the nature of the difference 
between living and non-living material in no wise impairs 
the conviction which exists in our minds that the 
difference is one of molecular structure. 

The sum of the preceding paragraphs may be stated in 
few words. Wherever those chemical processes go on, 
which we collectively designate as life, we arc in the habit 
of assuming the existence of anatomical structure. The 
two things, however, although concomitant, arc not the 
same ; for while anatomical structure cannot come into 
existence without the simultaneous or antecedent existence 
of the kind of molecular structure which is peculiar to 
living material, the proof is at present wanting that the 
vital molecular structure may not precede the anatomical. 
At the same time it must be carefully borne in mind that 
there is no evidence of the contrary. It is sufficient for 
my purpose to have shown that the existence of organised 
particles endowed with anatomical structure in the 
“ atmospheric dust” has not been proved. I do not 
dispute its probability. 

Before leaving this subject I may be permitted to add a 
word as to the bearing of this discussion on a question 
which, to myself, is of special interest— that of contagium 
vivum. According to the view which these words are 
understood to express, the morbific material by which a 
contagious disease is communicated from a diseased to a 
healthy person consists of minute organisms, called 
“disease-germs.” In order that any particle may be 
rightly termed a disease- germ two things must be proved 
concerning it, viz., first, that it is a living organism ; 
secondly, that if it finds its way into the body of a healthy 
human beii)£, or of an animal it will produce the disease 
of which it is the germ. Now there is only one disease 
affecting the higher animals in respect of which anything 
of this kind has been proved, and that is splenic fever of 
cattle. In other words, there is but one case in which the 
existence of a disease-germ has been established. 

Comparing such a germ with the germinal particles we 
have been discussing, we see that there is but little 
analogy between them, for, first, the latter are not known 
to be organised ; secondly, they have no power of pro- 
ducing disease ; for it has been found by experiment that 
ordinary Bacteria may be introduced into the circulating 
blood of healthy animals in considerable quantities with- 
out producing any disturbance of health. So long as we 
ourselves are healthy, we have no reason to apprehend 
any danger from the morbific action of atmospheric dust, 
except in so far as it can be shown to have derived 
infectiveness from some particular source of miasma or 
contagium. 

1 now proceed to the second part of my communica- 
tion, which relates to Prof. Tyndall’s serious, but most 
courteously-expressed, criticisms of my experiments on 
spontaneous generation. 1 

* The expressions referred to are the following I have worked with 
infusions ofprecisely the some specific gtavity a< tho%e employed by I>r. 
Bastion. This 1 was especially careful to do iu relation to the experiments 
described and vouched for, 1 tear incautiously, by Dr. Burdon-Siuiderson, 
in vol. vii. p. 280 of Nature. It will there be seen that though failure 
attended some of his efforts, Dr. Hastian did satisfy Dr. Sandenon that ::: 
boiled and hermetically sealed flasks limit ria sometimes appear in swarms. 
With purely liquid infusions 1 have vainly sought to reproduce the evidence 

which convinced Dr Sanderson 1 am therefore conf£>c]led to con* 

dude that Dr. Sanderson has lent the authority of his name to results whose 
antecedents he had not sufficiently examined." Phil. Tram., vol. dxvi. 


The fact that Dr. Tyndall blames me for incautiously 
vouching for is, “that m boiled and hermetically. sealed 
flasks Bacteria sometimes appear in swarms.” From 
multiplied experiments he concludes that this is not true, 
and infers that I who vouched for k was incautious. The 
paper referred to was one in which I, as a bystander, gave 
an account of certain experiments which Dr. Bastian 
performed in my presence. So far as relates to the fact 
above quoted, these experiments were, to my mind, abso- 
lutely conclusive ; but inasmuch as I was unable to admit 
with Dr. Bastian that they afforded any proof of sponta- 
neous generation, I followed them as soon as practicable 
by a series of experiments (Nature, vol. viii. p. 141) 
(the only ones which l myself ever made on this subject), 
in which I tested the influence of two new conditions, 
viz., of prolonged exposure to the temperature of ebul- 
lition, and of exposure for short periods to temperatures 
above that of ebullition at ordinary pressure. The ex- 
periments accordingly consisted of two series, in the first 
of which a number of retorts or flasks charged with the 
turnip-cheese liquid, i.e. with neutralised infusion of turnip 
of the specific gravity 1017, to which a pinch of pounded 
cheese had been added, and scaled hermetically while 
boiling, were, after they had been so prepared, subjected 
to the temperature of ebullition for longer or shorter 
periods. In the second series the period of ebullition 
was the same in all cases, but the temperature was varied 
by varying the pressure at which ebullition took place. 

The conclusion arrived at, as expressed in the final 
paragraph of the paper, was, that in the case of the 
turnip-cheese liquid, the proneness of the liquid to produce 
Bacteria can be diminished either by increasing the tem- 
perature employed to sterilise it, or if the ordinary tem- 
perature of ebullition be used, by prolonging its duration. 

I did not think it necessary after 1873 to occupy myself 
further with the subject for two reasons, first, that I had 
accomplished my object, which was to show that as a 
ground for believing in spontaneous generation the turnip- 
cheese experiment was a failure ; but secondly, and 
principally, because in the meantime the subject had been 
taken up by the most competent living observers, who 
had in every particular confirmed the accuracy of my 
results. I conclude this paper by referring shortly to 
some of these researches. 

The first was made by P, Samuelson under the direc- 
tion of Prof. Pfliiger 1 in 1873. Its purpose was to ascer- 
tain whether it is true that certain liquids can be boiled 
for ten minutes without being sterilized, and secondly, to 
determine the influence of prolonged periods of exposure. 
The flasks employed w’ere charged with the neutral 
turnip-cheese liquid, and sealed while boiling in the way 
already described. Some were subjected to the tem- 
perature of ebullition for ten minutes, the rest for 
an hour, the result being that whereas those heated 
for the longer periods remained without exception barren, 
an exposure of only ten minutes was followed, in the 
majority of cases, by an abundant development of 
Bacteria? At about the same period a similar series of 
experiments was made under the direction of Prof. Hoppe- 
Seyler at Strasburg. The results were essentially the 
same. 3 

<7. In the abstract of a lecture delivered at the Royal Institution, 
I antiary 21, 1876, similar words occur, as also in a letter to Naturr, dated 
February 27, 1876, in which Dr. Tyndall, after remirking that the experi- 
ments ot Dr. Bastian. witnessed by me. were too scantv and too little in 
harmony with each other to bear an inference, suggests that 1 should repeat 

1 '* Ueber Abiogenesis,” von Paul Samuelson aus Kbnigsberg, Phaser's 
A rrhh\ vol. vm p 377. The paper is designated as a report of experiments 
made "im Auftrag und unter der Leitung des Geh -Rath Prof Priu^er. ' I 
refer in the text only to those experiment* which were virtually repetitions of 
my own. The research actually extended over a wider field. 

» “ Als Re ultat diexer Versuchsreihe, ergab stch eine massenhafte Ent- 
n meisten nur 10 Minuten lang gekochten 
en ” Uoc. cit. p a\3>- ^ T . , 

uzingm’s.” von Felix Puuteys aus Lotticn 
icn Laboratorium des Herm Prof. Hoppe - 
ix. p 391. In a note appended by Prof, 
ates that he has recommended iu pubhea- 
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During the next year the second question which I had 
attempted to solve, viz., the influence of temperatures 
above ioo° C., was taken up with much greater complete- 
ness by Prof. Gscheidlen, of Breslau. 1 After a rtsumet of 
the proofs already given by his predecessors, that certain 
fluids are not sterilised by boiling ; and, secondly, that as 
means of sterilising such liquids the action of prolonged 
exposure and that of increased temperature may be re- 
garded as complementary to each other, he proceeds to 
relate his own researches, the purpose of which was 
rather to fill up defects in the evidence than to establish 
new conclusions. 

The flasks employed were capable of containing 100 
cub. centims. (three and a half oz.) ; they were charged 
in the usual way with the turnip-cheese liquid, and exposed 
for short periods in chloride of calcium baths, of which 
the strengths were k carc fully adjusted so as to obtain 
the requisite temperatures. It was thereby definitely 
proved that whereas the germinal matter of Bacteria can 
stand a temperature of ioo° for five or ten minutes it is 
destroyed by temperatures varying from 105° to 1 10 0 . 2 

In an appendix to my first paper, published in Nature 
in the autumn of 1 873, 1 showed that the solution of dif- 
fusible proteids and carbo-hydrates employed by Prof. 
Huizinga, of Groningen, in the first of the valuable series 
of experiments 3 published by him, relating to the subject 
of spontaneous generation, require a temperature above 
that of ebullition under ordinary pressure to sterilise 
them. This observation has since been established by 
Prof. Huizinga himself on the basis of very carefully made 
experiments, 4 by which he has proved at the same time 
that the liquids in question are rendered completely 
incapable ol producing Bacteria without extrinsic con- 
tamination by exposing them to higher temperature. The 
only points of difference between us, either as regards 
method or result, are, first, that the sterilisation limit 
(Jrenzc zur Bacterienerzeugung) fixed by me was too 
low— the true limit being no° C.— and secondly, that the 
experiments from which I had inferred that the liquids in 
question had been sterilised at lower temperatures than 
this were, in Prof. Huizinga’s opinion, rendered incon- 
clusive by the fact that my flasks were sealed hermeti- 


tion notwithstanding that the results obtained were mere confirmations of 
those of former observers ; adding ' 4 liir den wissenschaftlichen Forischritt 
hat nichl die Triontat des eiuen oder des anderen iieobachiers, wohl aber 
die Zahl, Mannigfaltigkcit, und Zuvcrlibsigkcit dcr UcobuchtuDgen cine 
hohe Wichtigleeit " 

1 “ Ueber die Abiogenesis Huizinga’*," von Richard Gscheidlen, rjlUgrrs 
Arihiv, vol ix p j 6 j 

3 “ Es folgt a us den eben angegeben*n Versuchcn, naeh meincr Meinung, 
dass in Huizinga's Gemengen die Jtactcricn einer Temperatur von no w 5 10 
Muiuten lang zu widerstehen vermtigen, mcht aber emer von io5°-iio‘ > in 
rir gcfcthmo’zencm lUsnlire wahrend der namlichen Zcit" (toe. cit. p. 167) 
Here the author dearly fails to make the necessary distinction between 
Bacteria (which, as is well known, lose their vitality at a much lower tern- 
jieraiure) and the material out of which they spring The mixtures referred 
to were either the cheese and turnip liquid or solutions containing peptones 
and grape sugar, to be inimediatdy referred to. As affording an elegant 
demonstration that in the turnip-cheese liquid it is the cheese and not any 
other constituent which contains the resistant elemeut, the following form of 
experiment is worthy of notice : — A tube a drawn out and closed at both 
cn<is is fused into the open mouth of a second tube u, of which the opposite 
end is drawn out and closed in a similar manner. In this way a compound 
tube is formed which is divided by a conical septum into two chambers a 
and n A small knob of glass having been previously introduced into the 
chamber n, the septum can be easily broken by shaking the tube With 
lubes so prepared two experiments are made. In Experiment 1, compart- 
meat a is charged with infusion of cheese, sealed, a id then exposed to a 
temperature ol uo° before it is united to the compartment n In like 
manner u is clmrgcd with neutral decoction of turnip, so that when the com* 
pound tube 1% complete u contains cheese in one compartment, turnip in the 
* ter ~ 0,,,n K for ten minutes, it is placed in the warm chamber its 
contents remain barren. In Experiment 2 the experiment is varied by simply 
omitting the preliminary heating of a. *lhe compound tube is bailed at 
tir f 1 * now * ts content* P r °mp:ly g ve evidence that the conditions arc 
* 5 w Kf." abundant d'^opmen Bacteria. 

number ‘[* 2in * a 4 Pt^rs on the Question of Abiogenesis are four in 
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cally, whereas in his exchange of air was allowed to take 
place during the period of incubation, through a septum 
of porous porcelain. To this last objection I might per- 
haps have thought it my duty to answer, had it not been 
shown by the subsequent researches of Gscheidlen to have 
no bearing on the question at issue. As regards the limit 
of sterilisation 1 can entertain no doubt as to the accuracy 
of Huizinga's measurements, and am quite willing to 
accept ioS* 1 C. as the lowest temperature which could be 
safely employed under the conditions laid down by him. 

It will be understood that in bringing these facts before 
the Society my only purpose is to show, as 1 trust 1 have 
done conclusively, that the statements which Dr. Tyndall 
in 1 876 characterised as incautious, and which he virtually 
invited me to retract, had been two years before confirmed 
in every particular by experimenters of acknowledged 
competence. 

DIFFUSION FIGURES IN LIQUIDS' 

T N making some experiments on the mixtuic of liquids 
* entering into another liquid at the extremity of a tube 
of small diameter, a phenomenon presented itself which 
attracted my attention as both new and singular. A 
certain quantity of coloured alcohol, remaining in sus- 
pension in the centre of a body of water, assumed, by 
spreading gradually out, a form resembling that of a 
shrub having its trunk and its branches terminated by 
leaf-like expansions. I sought to reproduce the pheno- 



;non, believing at first that this mode of diffusion was 
rely accidental ; but the phenomenon always recurring 
y nearly in the same manner, I devised a mode ol 
)erimenting which enabled me to study it more 

j (Fie. 1) is^a sort of cylindrical funnel of glass, to the 
;k of which is fitted a small capillary thermometncal 
►e T, about eight centimetres long. The capillary tube 
nmunifates by means of a caoutchouc tube a o 9 with a 
1 from an article in La Nature by Pnl Tito Martini, of Vaaicc. 
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small funnel 1, which may be raised or lowered at pleasure ! dense part which floats above. At the point where the 
by means of its support. Pour into 1 a certain quantity . column of coloured alcohol is arrested, it will be seen to 
of alcohol coloured say with a red solution of aniline, agglomerate into a mass at first formless ; but, gradually, 
The liquid will traverse the capillary tube, from which it i that mass elongates and extends, then is seen to throw 
will flow unless prevented by compressing the india-rubber out fluid threads in the form of foliage, sometimes similar 
tube with a small pincers. This being done, fill with to the petals of a flower, sometimes analogous to the 
water the vessel C about three-fourths full ; then by means leaves of a tree. After an hour the coloured alcohol has 

of a funnel whose lower extremity reaches a little below assumed a stable and regular figure. That figure varies 

the middle of the water, introduce a liquid denser than j in form with the liquids employed ; it sometimes resembles 
water, a concentrated solution of sea-salt or a thick syrup, a flower, sometimes a shrub, and sometimes it takes the 
until the vessel is filled up. Sulphuric acid may also be form of a parasol of bright and vaporous colours, which 

used, and in that case a less volume of liquid will suffice, add to its beauty. 

The figure, so far as its form is concerned, 
attains its maximum of development three hours 
or more after the fluid vein begins to flow ; but 
after that time the leafy expansions dilate more 
and more, and approach each other so as to 
form a mass of continuous layers, which remain 
suspended in the midst of the liquid. This hap- 
pens even when the inflow has been arrested, 
either by applying the pincers to the india-rubber 
tube, or even by lowering suitably the funnel, 1. 
It should also be remarked that around the vein 
of ascending liquid there very often forms a very 
fine tube, which assumes the aspect of the stalk 
of the flower, or rather the trunk of the liquid 
shrub ; from different points of that stalk ex- 
pansions in the form of leaves will be seen to 
proceed. 

In order that the experiments I have devised 
may be successful, the tube through which the 
coloured liquid enters the vessel ought to be 
capillary, the flow ought to be gentle, and the 
apparatus maintained in a state of complete rest. 
It is necessary, moreover, to be careful first to 
expel the air from the india-rubber tube, since 
air-bubbles disturb the formation of the pheno- 
menon, The following is a succinct rhumb of 
some of the results I have obtained with different 
liquids : — 

Colours of Aniline Solution . — I made use of 
aniline red, brown, green, and violet, dissolved in 
alcohol, being careful that the solution was not 
too concentrated. The forms obtained in sugared, 
salted, and acidulated water, are those represented 
in Fig. 2, Nos. 1 and 2. The figures obtained 
resemble, as will be seen, leaf-like expansions ; 
the ramifications are turned downwards in sugared 
water \No, 1) ; in salt water, on the contrary, 
they are always raised, and at the commencement 
even more so than is shown in the figure. When 
acidulated water is used, the aniline colours are 
modified by the action of sulphuric acid; the 
green becomes pale yellow, the red becomes 
brown, and the violet acquires a beautiful green 
colour ; but in all cases the shrub-like figure No. 2 
is formed with perfect regularity. 

Litmus . Aqueous Solution . — With this solu- 
tion we obtain in acidulated water the figure 
represented in No. 3 (Fig. 2), which resembles a 
small parasol. Looked at from above, it has 
the aspect of a disc from the periphery of which 
proceed many equidistant rays very close to 
each other. In the salt water the same aqueous solution 
g^ves a different figure. In general, when aqueous solu- 
tions are employed to form the figures a space of time is 
required longer than that which is necessary in the case 
of alcoholic solutions. 

Alcoholic Solution ,— With this solution there are formed 
in salt or sugared water, figures analogous to Nos. 1 and 



Fic. a.— Experiments of Prof. Martini on the diffusion of coloured liquids in a 
sirupy liquid. 


The liquid more dense than water will collect at the bottom 1 
of c ; and there will thus be two layers of liquid superposed, 
the exact separation of which may be observed after being | 
allowed to stand for an hour. If at the end of that time 
we raise the funnel 1 to a suitable height and relieve the 
pincers which compress the tube a b> the coloured alcohol 

which flows from the extremity of the capillary tube will „ , „ - 

enter the liquid in the vessel c, forming an ascending vein 2 ; in acidulated water there is produced a shrubby 
which usually has a spiral form. The alcoholic vein appearance simiJar to No. 2. 

traverses the thickest layers of the liquid and is stopped r<(j$ke . — The aqueous solution of lake forms in salt 
at the boundary which separates the denser from the less j water a figure similar to that of No. 4 ; in acidulated 
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• at er Fig. 3 is produced, but more delicate and more 
regular than that obtained with litmus. 

Azure Blue.— The aqueous and alcoholic solutions of 
azu’ e-blue or pearl form figures similar to those already 
described. In acidulated water we obtain a very regular 
spheroidal nucleus of a very dark blue, surrounded by a 
spheroidal layer with an inferior stein (No. 6). 

Cochineal .— The aqueous solution forms in acidulated 
water the figure No. 3, regular, like that of litmus and 
of lake. In salt water, cochineal, not being soluble, is 
precipitated and the phenomenon is not produced. 

Iodine .— The alcoholic tincture of iodine forms, in 
sugared, salt, or acidulated water, beautiful figures almost 
identical with those of the colours of the aniline solution. 

Bichromate of Potash.— To make the experiments with 
bichromate of potash succeed I changed the arrangement 
of the experiment on account of the very great density of 
the solution in comparison with the density of water. I 
fill the vessel in the usual manner, then I place above the 
vessel a small funnel, fitted with a capillary tube which 
partly enters the liquid. The aqueous solution of bichro- 
mate of potash being poured into the small funnel, flows 
out, forming a small descending spiral, which usually is 
arrested in the division between the more and less dense 
parts of the liquid. In acidulated or salt water two very 
beautiful figures are formed resembling those of Nos, 2 
and 5, but reversed. 

The various experiments described above have been 
repeated several times for each colour, and I have always 
obtained the same results. This persistence of form 
shows that the phenomenon is regulated by a law which 
I shall seek to discover. I believe I may conclude from 
these first attempts that the form of the figure depends on 
the liquid in which the colour is dissolved, more than on 
the colour itself. By employing other acids and other 
salts, not such, however, as precipitate the colour, it is 
probable that other figures would be obtained. 


TRACES OF EARLY MAN IN JAPAN 

S O much interest is felt in the origin of the Japanese, 
that any information regarding earlier races in Japan 
will interest the readers of Nature. 

The discovery and examination of a genuine kjockken- 
moedding, or shell heap, enables me to give positive 
evidences regarding a prehistoric race who occupied this 
island. Whether autocthonous or not it would of course 
be impossible to say. On my first ride to Tokio, in June 
of this year, I observed, from the car window, near a 
station called Omori, a fine section of a shell heap, which 
was recognised as such at once, from its resemblance to 
those I had often studied along the coast of New England. 
On September 16, accompanied by Messrs. Matsumura, 
Matsura, and Sasaki, three intelligent Japanese students, 
I made an examination of it, and a few days afterwards, 
in company with Dr. David Murray, Superintendent of 
Public Instruction, and Mr, Vukuyo, with two coolies to 
do the heavy digging, made an exhaustive exploration 
of it. 

The deposit is composed of shells of various genera, 
such as Vusus, Ebuma, Turbo, Pyrula, Area, Pecten, 
Cardium, two strongly marked species of Ostrea, and 
curiously enough. My a arenaria % not to be distinguished 
from the New England form, as well as other genera. 
v- 5 !* s SS Us L so k** 1 know, still live in the Bay of 

n hca P ab .°ut 200 feet wide, and varies from 

* *2® °J “ fe* ln ^clcness, with a deposit of earth 
l? { i et in thic kne*s. it i, now nearly 
mil * h °" of i he Ba y> though in accord- 

rinrU F°K Slt, 0 V fthese W in other parts 
f“ rl f’. ,t ® u * thav e been formed near the shore, 
and this fact indicates a considerable elevation of the land 
Since the deposits were made. I may add that other 
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fr P* cu '; a " ties of the u typical shell-heap, such as 
fragments of bones, rough implements worked out of 
horn, and pieces of pottery, are all here. The heap, 
however, is marked by certain features which render it 
peculiar. 

First, the immense quantity of pottery and its diversity 
of ornamentation, some of it extremely ornate, but verv 
rude. 1 

Second, the absence of bone-implements, the few 
found— eight or ten in number- being of horn, with the 
exception of an arrow-head of diminutive proportions 
made of the tusk of a wild boar. All the implements arc 
very simple ; two of them are like blunt bone awls, with 
the end very obtuse, and a constriction worked around 
the end. Another one is made from the natural termina- 
tion of a deer’s antler. A few fragments of horn were 
found which had been cut off at the ends. 

Third, the entire absence of flint flakes, or stone imple- 
ments of any kind, if we except a small stone adze found 
near the top of the heap, and made out of a soft sand- 
stone. The frequent occurrence of isolated tusks of the 
wild boar would seem to indicate that these teeth were 
used for implements, and one piece of antler, having a 
hole in the end, is worked in the form of a rude handle. 
By far the most common bones found were those of the 
deer and wild boar, and curiously enough Steenstrup 
shows the same proportion in the Danish shell heaps. 
No human bones have yet been found. 

An analysis of the red pigment found on some of the 
pottery shows it to be cinnabar. With its removal from 
the shore, its elevation above the level of the sea, the 
absence of stone implements, and the great thickness of 
the earth deposits above, we have reasons for believing 
that the deposit is of high antiquity. 

Through the intelligent interest manifested by Mr. 
Kato and Mr. Hamao, Director and Vice- Director of the 
Imperial University of Tokio, every facility for a thorough 
investigation of these deposits will be given me. 

Tokio, Japan, September 21 Edward S. Morse 
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It is proposed to hold the next annual meeting of the Asso- 
ciation for the Improvement of Geometrical Teaching (under the 
presidency of Dr. Hirst) at University College, Gower Street, 
on January 11, 1878, at 10.30 a.m. Four resolutions are to 
be submitted to the Association *1. That in the opinion of 
this Association it is both reasonable and expedient that candi- 
dates at all examinations in elementary geometry should be 
required to give evidence of such ability as is necessary for the 
solving of easy geometrical exercises ; and that the secretaries 
of the Association be instructed to send a copy of this resolution 
to the leading examining bodies of the country. The other 
resolutions relate to the proposed formation of sub-committees 
for drawing up a syllabus of (1) Solid Geometry, (2) Higher 
Plane Geometry (Transversals, Projection, &c.), (3) Geometrical 
Conics. It may be in the recollection of our readers that the 
report of the British Association Committee (in 1876, published 
at the time in Nature) was highly favourable to the work of 
this Association. 

The dissection of the Berlin gorilla was performed last week by 
Prof. Virchow and Prof. Hartmann in the presence of several pro- 
minent Berlin physicians, and it was ascertained that the sudden 
death of the animal was caused by acute inflammation of the 
bowels, the same disease which carries off young children so 
rapidly. The dissection explains the cause of his previous illnesses 
and supplies valuable information with regard to the treatment of 
anthropoidal afts. The button of a glove, iron wire, and pins 
were found in Bongo’s stomach. 
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During the past week the Emperor of Germany received a 
deputation of the members of the German Expedition for 
observing the transit of Venus, who presented him with a 
handsomely-mounted album containing copies of all the photo- 
graphs taken during the transit 

Bern celebrates on December 12 the 100th anniversary of the 
death of its famous citizen, Albert Haller, who was equally 
renowned as physiologist, botanist, and poet. 

The New York Nation infornrsus that news has been received 
of the death of the Rev. James Orton, professor of na:ural 
history at Vassar College, and Well known as the author of 
** Comparative Zoology ” and “The Andes and the Amazons.*’ 
Prof. Orton made his first expedition to South America in 1867, 
crossing the Andes eastward from Fcru, and descending the 
Napo to the Marafion. His second expedition in 1873 was the 
reverse of the former one, beginning with the ascent of the 
Amazon. He was on his way home from a third expedition 
when he died, September 25, on board a small schooner on 
Lake Titicaca. He was greatly esteemed by all who knew him. 

The New York Tribune states that Mr. Edison, the inventor 
of many improvements in telegraphy, is hard at work in the 
endeavour to make the telephone record the sounds it transmits. 
Ilis apparatus at present consists chiefly of a steel point attached 
to the disk of a telephone and pressing lightly on a strip of paper 
passed beneath the point at a uniform rate. The vibrations of 
the disk are thus recorded, and can be translated. Mr. Edison 
has already aehieved some success in this attempt, but as yet 
finds difficulty with the more delicate vibrations. The invention 
suggests an ultimate possibility of recording a speech at a 
distance, verbatim, without the need of shorthand. 

Not one of the designs sent in in competition for the monu- 
ment to Spinoza at the Hague has satisfied the judges. A new 
term for receiving designs will therefore be fixcl. 

Another letter from Mr. Stanley appears in the Telegraph 
of Thursday last, in which he gives many interesting details of 
his journey down the Lualaba-Cougo, but docs not add 
essentially to what we already know from previous letters. It 
will be well at present to rest satisfied with the fact that he has 
solved a great geographical problem ; discussion will be appro- 
priate and to some purpose when we are in possession of the 
full details. In the December number of Fetermann’s Mittheil - 
ungen that keen geographer discusses the bearings of Stanley’s 
discovery, and on the basis of the earlier letters iden ifies the 
Lualaba-Congo with the discoveries of Browne, Barth, Nachti- 
gal, and Schweinfurth ; but on the map which acc ompanies the 
paper he carries the great river north to about 4 0 N. lat. In a 
postscript on Stanley’s own map Dr. Peter mann seems to think 
that his identifications may require modification. Dr. Fetermann 
cannot find terms strong enough in which to speak of the merit 
of Stanley’s work. He calls him “ the Bismarck of African 
exploration,” who has united the disjecta membra of previous 
explorations as Bismarck has made one great empire out of a 
number of isolated states. He is evidently inclined to place 
Stanley alongside of Columbus. 

The December number of Fetermann’s Mittheil 'ungen contains 
a long paper on the Iquique earthquake of May 9 last, in which 
much valuable data are given on the earthquake and on the wave 
which was simultaneous with it over so wide a stretch of the 
Pacific Ocean. 

The Daily News correspondent at Rome writes that no news 
has arrived there as to the death of the African explorer, the 
Marquess Antinori, the inference being that he is still alive. A 
long letter has been received by the Italian Geographical Sof 
dety from Signor Mattencd who, with Signor Gessi, is bound 
for Inner Africa ; the two expect to be in Khartoum in the 


beginning of December. They were splendidly equipped before 
leaving Italy. 

Dr. Schweinfurth, the celebrated African traveller, who 
has been staying at Berlin since the beginning of August, will 
shortly return to Africa, as he finds that the European climate 
no longer agrees with his health. At present he has left Berlin 
for Weimar. 

At the Geographical Society, on Monday night, Commander 
Musters, R.N., read a paper on Bolivia, in which he gave much 
valuable information about a country, its products and its people, 
about which we are extremely ignorant Commander Musters 
lived in the country for a considerable time. Mr. Clements R. 
Markham read a paper on the still unexplored parts of South 
America. The facts is we are almost as ignorant of Central 
South America as, until recently, we were of Central Africa, and 
there is here a practically virgin field for a second Stanley, if not 
indeed for Stanley himself. 

In a recent number we referred to the preparations which are 
being made for Prof. Nordcnskjbld’s expedition to the Arctic 
regions next summer. Th z Handels och Sj of arts 1'idninq of Gothen- 
burg publishes further details, giving the plan of the expedition as 
presented to the King of Sweden by Prof. Nordcnskjold. We 
now learn that the steamer Vega is being fitted up at the royal 
wharves of Carlskrona, and will take provisions for two years. 
The Professor intends to leave at the beginning of July next, and 
his staff will consist of four scientific men besides himself, four 
Norwegian sailors who are well acquainted with the Arctic Sea, 
a ship’s officer, eighteen marines, and a ship’s doctor. The 
first halt will be made at the mouth of the Yenisei River ; then 
the expedition will proceed to Cape Tscheljuskin, and t y to 
penetrate as far at possible in a north-easterly direction. 

Mr. G. J. Hini»e, of Toronto, Canada, writes us that 
a shock of earthquake, unusually severe for that part of the 
world, occurred along the valleys of the St. Lawrence and 
Ottawa Rivers, Lakes Champlain and St George, and through 
New Hampshire, Vermont, and Western Massachusetts, at or 
near 2 A M. of Sunday, the 4th instant. The limits along which 
it has been noticed are Pembroke on the Upper Ottawa to the 
north-west, Montreal on the east, Boston and Providence to the 
south-east, and Toronto to the west. The shock appears to have 
been most severe on the line of the Ottowa valley between Pem- 
broke and Montreal, and between Ottawa city and Cape Vincent 
on the St Lawrence, following in a general direction the out- 
crops of the Laurentian range. It was but very slightly felt at 
Toronto, but at Montreal the shocks are stated to have lasted 
twenty seconds, and to have shaken movable articles about the 
rooms. 

The following grants in aid of researches have been made this 
year by the Committee of Council on the report of the Scientific 
Grants* Committee of the British Medical Association Mr. 
Gaskell, in aid of a research on the reflex action of the vascular 
system and muscles and reflex vasomotor action generally, 30/. ; 
Mr. Langley, in aid of a research on the changes produced in 
the salivary glands by nerve influence, 25/. ; Dr. Rutherford, 
F.R.S., for a continued research on the action of Cholagogues, 
50/. ; Drs. Rraidwood and Vacher, for engravings for illustrating 
the third report on the life history of contagiuro, 40 /. ; Mr. Fye 
in aid of a continued research for the investigation of the rela- 
tion that the retinal circulation bears to that of the brain, 8 /. 
1 5 j. ; Mr. Bruce Clarke, in aid of a continued research on syn- 
cope and shock, 10 1 . ; Mr. A. S. Lee, Heidelberg, in aid of a 
research on the quantitative determination of digestive products 
obtained by the action of pancreatic ferment upon the various 
felbumens, 25/. ; Dr. McKendrick, Glasgow, in aid of a con- 
tinued research into the antagonism of drugs, 30 L ; Dr. McKen- 
drick, Glasgow, in aid of an investigation into the dialysis of 
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blood (renewed), 10/. ; Dr. John Barlow, Muirhead Demonstra- \ 
lor of Physiology, Glasgow, in aid of an experimental investiga' 
lion into the changes produced in the blood-vessels by alcohol, 
10/. ; Dr. Joseph Coats, Dr. McKendrick, and Mr. Ramsay, 
the committee upon the investigation of anesthetics, 50/. ; Dr. 
McKenzie, a research on pyaemia, 25/. ; Mr. Callender, F.R.S., 1 
Dr. J. Burdon Sanderson, F.R.S., Dr. T. Lauder Brunton, 
F.R.S., and Mr. Ernest Hart, the committee appointed for the 
investigation of the pathology and treatment of hydrophobia, 
100/. Total, 4 'I 1 - 

Telegraph warnings are to be employed all over Paris for j 
giving alarms of fires to all the fire-engine stations. The 
alarm is given by breaking a small ^pane of glass facing the 
streets, being a variation of the system employed on railways 
for signalling the engine-driver or guard. j 

In the November session of the Berlin Geographical Society, | 
Baron v. Richthofen was re-elected president. The evening 1 
was chiefly occupied by an address from Dr. Nachtigal, on 
the results of Stanley’s lately accomplished expedition, which \ 
he regarded as the most prominent event among ater African 
explorations. Prof. Orth gave a short description of a new 
met hod of cartography. 

Lieut, de Semell£ has intimated to the Paris Geographical 
Society that he intends to cross AfricaTrom west to east, ascending | 
the Niger and Binue, making for Lakes Albert and Victoria, and ! 
reaching the cast coast at Mombasa or Malinda. lie states that ! 
he has already obtained sufficient resources. j 

The chemists of Berlin have been occupied lately in analysing j 
the wares of the wine merchants, and no little excitement has been j 
caused by the discovery that the entire stock of one of the largest ' 
houses dealing in wines for medicinal purposes, consisted entirely 
of artificially prepared mixtures of spirit and sugar solutions* 
flavoured with various herbs. 

At Leipzig a “ General German Anti-Adulteration Society ’’ j 
has been formed, which has for its main object the prevention of 
the adulteration of food. A periodical is to appear, or has already 
appeared, as the organ of this society. At some fifty other 
German towns branch societies are being established. All 
political or religious matters are excluded from the programme 
of the society, while one of its statutes prescribes the special 
prosecution of the makers and sellers of so-called secret remedies 
and medicines. 

In evidence of the interest" now being taken by Spain in 
scientific subjects we may draw attention to the /'old in de la 
1 nstitucicn libre de Enseihmza (Madrid, 1877), the first five | 
numbers of which, from March 7 to June 17, now lie before us. 
We notice Geometria y morfologia natural, Prof. !)• Linares ; 
Investigacion de los propiedades opticas, Prof. Calderon ; Li 
religion de los Celtas espaholes, Prof. Costa ; Principios y 
Definiciones de la Geometria, Prof. Jimenez ; rrecipitacion de los 
metales puros por los sulfuros naturales, Prof. Quiroga. There ! 
are accounts of papers read at meetings under the headings j 
** Resiimenes de Ensenanzas, ” and 44 Conferencias. ” The Boldin | 
is in shape not quite so large as Nature, and each number 
contains four pages. 

The Minister of Instruction in the cabinet chosen by Marshal 
MacMahon last week is M. a. E. A. Faye, the well-known 
astronomer, who is spoken of as Leverrier’s probable successor. 
M. Faye is at present in his sixty. third year, and is chiefly known 
through his discovery of the comet named after him, in 1843. 
Since that time he has devoted his attention principally to the 
consideration of the problems of physical astronomy, the solar 
constitution, &c. His most important works are 41 Lemons de , 
CosmograpMe, ” 1852 ; and a translation of Humboldt’s j 
44 Cosmos.” M. Faye is probably the best known in what is 


iZTll ‘ 1, ** F«nch politic* 

the chi y Ur <V umV) " * scientific men. N.qn«t, 

the chemist, is now a leader of «. e raiical win( , 0 f the 

Republican party, Dumas and Schemer- Kertner are life 
member* of the senate, and Wurtt was proposed as a candidate 
for the senate a few weeks since. 


The communication of the city of Moscow with the river 
Volga, leaving the railway out of account, was up to the pretent, 
only possible in the spring of each year, on account of the 
shallowness of the Moxkwa River. The boats were drawn by 
horses f 1 om Moscow to Kolomna on the river Oka, which fall* 
into the Volga at Nishni- Novgorod, and this means of comrnu- 
nication, on account of the great time it occupied, not to 
mention its cost, was a very imperfect one. A series of locks has 
recently been constiucted on the Moxkwa River, and tug steamers 
are now’ running between the capital and the Oka. 


We have already refen ed to the proposed introduction of the 
telephone into the German telegraphic service. l)r. Stephan, 
the enterprising Postmaster-General of the German empire, who 
has brought the German postal service to such efficiency, and 
fairly created the present international telegraphic system, ap- 
pears to have definitely settled the qued'on of the ptacticability 
of the general introduction of the new method. For the past few 
weeks the telephone has been in constant us; between the General 
Post Office and the General Telegraph Office in Berlin, and has 
superseded the telegraphic communication between Berlin and 
some of the neighbouring villiges. The results have been x > 
satisfactory that a few days since a consultation of leading tele- 
graphic officials was held to make arrangements for the establish, 
ment of a large number of telephonic stations. Since the equip- 
ment of these stitions is so inexpensive, and the 1 mg and cos'ly 
preliminary training of a telegrapher is avoided, it can easily be 
understood with what readiness the new invention is put into 
practical use. Interesting in this connection is the recent adoption 
of the telephone by Prince Bismarck, lie has caused, as wc 
stated last week, the establishment of a telephonic means of 
communication between the Chancellor’s office in Berlin and his 
country residence at Varzin, in Pomerania, 230 miles distant ; 
and finds that he is perfectly able to g ve instructions and receive 
reports without leaving his favourite castle. No subterranean 
wires, but the ordinary telegraphic wires on poles, are used for 
this purpose. 

A series of researches on the compressibility of liquids has 
recently been described by M. Amagat in the A unities de Chimb * 
d dc Phytit/ue . Among other results, the compressibility is 
found to be far from depending on the volatility of liquids, as 
might be supposed. The presence <>f sulphur, chlorine, bromine, 
and probably also iodine, tends to diminish the compressibiliiy 
(a fact sufficiently explained by the corresponding increase of 
density). With regard to alcohols, the compressibility diminishes 
from the first member of the series, methylic alcohol, at least at 
ioo°. At 14 0 common and methylic alcohol have nearly the 
same compressibility ; and at zero the common alcohol is peihaps 
more compressible than methylic alcohol. Of the ethers, ethyl- 
acetic ether is more compressible at 14 0 and at ioo° than methyl- 
acetic ether (an inverse order to that of the densities, which 
decrease as* you rise in the series. With regard to hydrocarbons, 
the compres ibility decreases regularly both at ordinary tempera- 
ture and at 1 oo° as you descend in the scries. 

A microscopical study has recently been made by M. PriU 
lieux, of a disease of fruits, and especially of pear?, which 
consist* in the appearance of spot*, then of crevices, issuing in 
complete disorganisation. From the facts described, it appears 
that the cause of this evil is a fungus, the spore* of which are 
developed on the skin of the fruit with the appearance of a thin 
fiJamcn>. At a certain time l hi, fiUm-nt penetrate* the epider- 
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mi* and produces a mycelium, which develops in the very mass 
of the fleshy tissue. Later there appear, in addition, fructiferous 
filaments, which bear about twenty-five spores each. The cells 
of the fruit, on passage of the parasite, are destroyed^ and it is 
thus that the crevices are formed. 

The diffusion which takes place between two gases separated 
from each other by an absorbent film a soap film) was 

studied a short time ago by Prof. Exner, of the Vienra Aca- 
demy. He has recently extended his inquiry to the case of 
vapours from easily volatile liquids, using the same apparatus as 
for permanent gases. The experiments were made with sulphide 
of carbon, chloroform, sulphuric ether, benzine, alcohol, and oil 
of turpentine, and they show that the diffusion from such vapours 
follows the same laws as those of gases, i.e. y that it depends both 
on the coefficient of absorption of the film and on the density of 
the gas being directly proportional to the former, and inversely 
proportional to the square root of the latter. Thus it appears 
that the greater or less distance of a gas from its liquefaction 
point has at least no influence on this kind of diffusion. 

It is reported that Herr Josef Albert, the eminent Munich 
photographer, has made the highly important invention of pho- 
tographing the natural colours of objects by means of a combina- 
tion of the ordinary photographic process with a photographic 
printing press constructed by the same gentleman some time ago. 
The images are stated to be so perfect that not the least improve- 
ment with the brush is required, as the finest shades of colours 
are faithfully reproduced. The secret of the invention is said to 
be based on the separation of white light into yellow, blue, and 
red rays, and in the artificial application of the same colours in 
the printing press. The first negative is taken upon a plate 
which is chemically prepared in such a manner that it only 
receives the yellow tints or shades of the object ; this is then 
passed through the printing press, the roller of which is impreg- 
nated with a yellow colouring matter. On the print only the 
yellow tints reappear more or less distinctly ; the object is then 
again photographed, and this time a negative is prepared’which 
only receives the blue shades and tints ; a second printing press 
has its roller impregnated with some blue colour, and the plate 
of course gives a print with only the blue tints reproduced. In 
the same manner a third print is obtained which only show's the 
red shades and tints. The final manipulation now consists in 
printing the three images upon the same plate, when the three 
colours intermingle and the natural colours and shades of the 
objects are obtained. We need hardly point out the enormous 
importance of this invention. 

A pamphlet just published by the Director of the Paris 
National Library contains some interesting statistical data re- 
specting one of the finest libraries in the world. It has been 
found that the library contains 86,774 volumes on catholic 
theology, 44,692 volumes on the science of languages, 289,402 
volumes on law, 68,483 volumes on medicine, 441,836 volumes 
on French history, and 155,672 volumes of poetry. The works 
on natural science are not yet catalogued. During 1876 the 
library received no less than 45,300 French additions and 
purchased 4,565 foreign books. 

THE additions to the Zoological Society’s Gardens during the 
past week include two Black-eartd Marmosets {Ha pate penieillata) 
from South America, presented by Miss Quain ; a Black-backed 
Jackal ( Cants mesomdes) from South Africa, presented by Capt. 
Fulton, s.s. Taymoutk Castle ; a Common Boa {Boa constrictor ) 
from South America, presented by Miss Alice Leith ; a Brown 
Tree Kangaroo ( Dendrdagus tnustus) from New Guinea, a Slow 
Loris {Nycticebus tardi grains) from Malacca, a Rivet* Jack Viper 
( Vi ter a rhinoceros) from West Africa, purchased; a Green 
Monkey ( Cacopt turns taf/itrichus) from West Africa, deposited. 


THE LIBERTY OF SCIENCE IN THE MODERN 
STATE 1 
II. 

IT is easy to say : 11 A cell consists of smaH particles, 
A and these we call plastidules ; plastidules, however, are 
composed of carbon, hydrogen, oxygen, and nitrogen, and are 
endowed with a special soul ; this soul is the product or the sum 
of the forces which the chemical atoms possess.” Indeed this 
is possible ; I cannot judge of it exactly. This is one of those 
points which are yet unapproachable for me ; I feci there like a 
navigator who gets upon a shallow, the extent of which he cannot 
guess. But yet I must siy that before the properties of carbon, 
hydrogen, oxygen, and nitrogen are defined to me in such a 
manner that 1 can understand how, through their combination a 
soul results, I cannot admit that we are justified in introducing the 
plastidule soul into the educational programme or to ask gene- 
rally of every educated mm that he should recognise it as a 
scientific truth to such a degree as to operate with it logically, 
and to base his conception of the universe upon it. This we 
may really not ask. On the contrary, I think that before we 
designate such theses as the expression of science, before we say 
this is modern science, we ought first of all to complete a whole 
series of lengthy investigation*. We must therefore say to the 
schoolmasters , do not teach this. This, gentlemen, is the re- 
signation which in my opinion, tliose ought to exercise who 
deem such a solution in itself to be the probable end of scientific 
investigation. We can certainly not differ on that point for a 
moment, that if this doctrine of the soul were really true it could 
only be confirmed by a long series of scientific investigations. 

There is a series of events in the field of the natural sciences, 
by which we can show, for how long certain problems are in 
suspense, before it is possible to find their true solution. If 
this solution is found at la>t, and found in a direction of wh : ch 
there was a presentiment perhaps centuries ago, it does not 
follow that during those times which were occupied only by 
speculation or presentiment the problem might have been taught 
as a scientific fact. 

Prof. Kleb3 spoke of tontafum animalism the other day, i.e. 
the idea that in diseases the transmission takes place by means 
of living organisms, and that the-e organisms are the causes of 
contagious diseases. The doctrine of conlafutm animitum loses 
itself in the obscurity of the middle ages. We have had this 
name handed down to us by our forefathers, and it is very 
prominent in the sixteenth century. Certain works of that 
period exist, which put down contagium animation as a scientific 
dogma with the same confidence, with the same kind of justi- 
cation, as nowadays the plastidule soul is set up. Nevertheless 
the living causes of diseases could not be found for a long time. 
The sixteenth century could not find them, nor could the seven- 
teenth and the eighteenth. In the nineteenth century we have 
begun to find some contagia animata bit by bit. Zoology 
and botany have both contributed to them : we have found 
animals and plants which represent contagia, and a special 
part of the knowledge of contagia has been absorbed into 
zoology and botany, quite 'in the sense of the theories of the 
sixteenth century. But you will already have seen from the 
address of Prof. Klebs that the end of proofs has not yet 
ended. However much we may be disposed to admit 
the general validity of the old doctrine, now that a series of 
new living contagia have been found, now that we know 
cattle disease and diphtheria to be diseases which are caused 
by special organisms, still we may not yet say that now all 
contagia or even all infectious diseases are caused by living 
organisms. After it has appeared that a doctrine, which 
was formulated already in the sixteenth century, and which has 
since obstinately emerged again an! again in the ideas of men, 
has at last, since the see and decade of the present century, 
obtained more and more positive proofs for its correctness, we 
might really think that no v it was our duty to infer, in the 
sense of an inductive extensi m of our knowledge, that all con- 
tagia and miasmata are living organisms. Indeed, gentlemen, 
1 will admit that this conception is an extremely probable one. 
Even those investigators, who have not yet gone so- far 
as to regard the contagia and miasmata as living beings 
have yet always said that they resemble living beings very closely, 
that they have properties which we otherwise know in living 
Jftogs only, that they propagate their kind, that they increase 

1 Addre** delivered at the Munich meeting of the German Association, 
by Prof. Rudolf Virchow, of Berl n. Continued from p 74. 
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and are regenerated under special circumstances, that, indeed, 
they appear like real organic bodies, — these men, nevertheless, 
have waited, and rightly, until the proof of their being living 
organisms was furnished. And thus caution commands reserve 
even now. . . 

We must not forget that the history of science presents a number 
of facts which teach us that very similar phenomena may happen 
in a very different manner. When fermentation was reduced to 
the presence of certain fungi, when it was known that its begin* 
ning was closely connected with the development of certain 
species of fungi, then it was really very obvious to imagine that 
all processes related to fermentation happen in the same way ; I 
mean all those processes which arc comprised under the name of 
“catalytic,” and which occur so frequently in the human and 
animal body as well as in plants. There were, indeed, some 
scientific men who imagined that digestion, which is one of the 
processes which closely resemble the fermentative ones, was 
brought about by certain fungi which occur frequently (in the 
special case of cattle the question has been practica ly discussed), 
and which were supposed to cause digestion in the stomach in 
the same way as the fermentation lungi cause fermentation 
elsewhere. We now know that the digestive jutces have 
absolutely nothing to do with fungi. Much as they may p assess 
catalytic properties wc are yet certain that their active sub-tunces 
are chemical bodies which we can extract from them, which wc 
can isolate from their other component parts, an i which we can 
cause to act in the isolated state free from any admixture of living 
organisms. If the human saliva has the property of being able 
to change starch and dextrine into sugar in the shortest time, and 
if every time we eat bread this new furmitioii of “sweet” 
bread takes place in our mouth, then no fungus takes p irt in 
this nor any fermentation organism, but there are chemical 
substances which, much in the same way as it happens in 
the interior of the fungus, bring about chemical change in 
matter. We see, therefore, that two processes which aie 
extremely similar, the one in the interior of the fermentation 
fungus and the other in the process of human digestion, are 
brought about in different ways ; the same process 111 the one 
instance is connected with a certain vegetable organism, while in 
the other it takes place without any such organism and simply 
through a liquid. 

I should consider it a great misfortune if we were not to con- 
tinue in the same way as I have d me now, to examine in each 
single case whether the supposition which we make, the id+a 
which we have formed and which may be highly probable, is 
really true, whether it is justified by facts. With regard to this 
I would remind you that there at cases also amongst the 
infectious diseases where most undoubtedly a similar contract 
exists. My friend, Prof. Klebs, will no doubt pardon me if I, 
even now, in spite of the recent progress which the doctrine of 
infecting fungi has made, still remain in my reserve, and that I 
only admit that fungus which has been proved by demonstration, 
while I deny all the other fungi as long as 1 do not hear of 'act-* 
which attest them. Amongst infectious diseases there i-» a 
certain group which arc caused by organic poLons — I will only 
mention one of them, which, according to my opinion, is very 
instructive — I mean the poisoning by a snake-bite, a very cele- 
brated and most remarkable form. If ihL kind of poisoning is 
compared with those km Is of poisoning winch are generally 
called infectious diseases (infection does no: signify much eLe 
than poisoning), then we must admit that in the courses both 
cases generally take the greitest analogies exist. With regard to 
the course of the illness nothing would oppose the supposition 
that the total sum of phenomena which occur in a human body 
aft ® r * * n *kc-bite, were caused by fungi which entered the body 
and which produced certain changes in different organs. Indeed 
we know certain processes, septical ones, for instance, where 
phenomena °f a completely similar nature occur, and it 
' cannot be denied that certain forms of poisoning by snake- bite 
resemble certain forms of septical infection as much as one egg 
resembles another. And yet we have not the least cause to 
suspect an importation of fungi into the body in the case of 
snake bite, while m the case of septic processes we, on the 
contrary, acknowledge and recognise this importation. 

The history of our natural science has numerous examples, 
which ought always to cause us more and more to confine the 
validity of our doctrines in the most stringent manner to that 
domain only in which we can actually prove them, aad that we do 
not by way of induction, proceed so far as to extend doctrines 
i mme as u rably which have only been proved for one or several 
cases. Nowhere the necessity of such a restriction has become 


more apparent than on the field of the theory of evolution. The 

*?“< tSt }°° of , t , he or ' 6 ,n of Qr e»™ beings, this question which 

abo forms the basis of progressive Darwinism, is an extremely 
old one ltts not known at all who first tried to find the 
different Miutions for it. Bat if we rememher the old popular 
doctrine, aocording to which all possible beings alive, animals 
and plants, could originate from a clod of clay— from a little 
clod under circumstances— then we ought to remember at the 
same time that the celebrated doctrine of ycnetatio aquivoca 
of epigenesis, is closely connected with it', and tint it has 
been a common idea for thousands of years. Now with 
Darwinism the doctrine of spontaneous generation has been 
taken up again, and I cinnot deny that there is something very 
seductive in the idea of closing the theory 1 f descent in this way, 
and, after the whole series of living forms has been constructed,* 
from the lowest protozoa upwards to the highest human organism, 
to connect this long series with the inorganic world as well*. 
This corresponds with that direction to generalise, which is so 
entirely human, that it has found a place in the speculation of man- 
kind at all times, backwards to the most obscure pci unis. We have 
the undeniable desire not to separate the organic world from 
the universe, as a something which is divided from it, hut 
rather to insure its connection with the universe. In this sense it 
is pacifying if one can say, the atom-group carbon and company 
— this is perhaps speaking too collectively, hut ye it is correct, 
since carbon is to he the essential element — therefore, this asso- 
ciation, carbon and company, has at some special time separated 
itself from the ordinary carbon nnd founded the first plastidule 
under special circumstances, anil continues to found it in the pre- 
sent. Hut in the face of this we must mention that all real scientific 


knowledge of the phenomena of life has proceeded in an opp >site 
direction. We date the beginning of our real knowledge of the 
development of higher organisms from the day when Harvey 
pronounced the celebrated phrase, “ Omne vivum ex ovo,” every 
living being comes from an egg. This phi ase as we now know, 
is incorrect in its generality. To-day we can no longer iccognisc 
it as a fully justified one ; we know that, on the contrary, a 
whole number of generations and propagations exist without ova. 
From Harvey down to our celebrated liiend Frof. von Sieluild, 
who obtained the general recognition of parthenogenesis, there 
lies a whole series of increasing restrictions all of winch prove 
that the phrase, “Omne vivum cx ovo ” was incorrect speaking in 
a general dense. Nevertheless it would be the highest ingratitude 
if we were not to acknowledge that 111 the opposition, which 
Harvey assumed against the old yen.ratio aquivoca^ the greatest 
progress was m\de which lws been ma le l»y science in this 
domain. Liter on a great number ol new forms were known, in 
which the propagation of the different kinds of living beings is 
going un, m which new individuals originate — direct separation, 
gemmation, metagenesis. All thc-c fonm, parthenogenesis 
inclu led, are data which have caus'd us to give up every single 
[tin hat lie he) system f- r the generation of organic individual*. 
In place of a single scheme we now have a variety of data ; we 
have no uniiorm system lrft by which we could explain once fur 
all how a new animil being begins. 

Gencratio aquivoca , which has been disputed and refuted 
as many times, nevertheless faces us again and again. If is 
true that not a single positive fact is known which prove# that 
gencratio aquhoea has ever occurred, that spontaneous genera- 
tion has ever taken place in suJi a way that inorganic masses, 
let us say the association carbon and company, have ever spon- 
taneously developed into an organic substance. Nevertheless, I 
admit that if we indeed want to form an idea how the first 
organic being could have originated by itself, nothing remains but 
to go back to spontaneous generation. This is clear. It I do 
not want to suppose a creation-theory, if I do not want to believe 
that a special creator existed, who took the clod of clay and blew 
his living breath into it, if I want to form some conception in my 
own way, then I must form it in the sense of 'gencratio aquivoca . 
Terlium non datur. Nothing else iemains if once we say “ I do 
not admit creation, but I do want an explanation.” If this is the 
find thesis, then we must proceed to the second and say “ hrgo, 
I admit gencratio aquivoca But we have no actual proof lor 
it. Nobody has ever seen gencratio aquivoca occurring in 
reality, and everyone who maintained that he had seen it, has 
been refuted, not by theologians indeed, but by naturalists. I 
mention this, gentlemen, in order to Jet our impartiality appear 
in the right flight, and this is very necessary at times. We 
always have our weapons in ourselves and about us, to fight 
against that which is not justified. 

I therefore say that I must admit the theoretical justification 
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of such a formula. Whoever will have a formula, whoever says 
“ I absolutely want a formula, I wish to be perfectly at one with 
myself, I must have a coherent conception of the universe,” must 
either admit generate erquivoca or creation ; there is no other 
alternative. If we want to be outspoken we may indeed own 
that naturalists may have a slight predilection for generatio 
trquivoca . It would be very beautiful if it could be proved. 

But we must admit that it is not yet proved. Proofs are still 
wanting. If any kind of proof were tobe successfully given we would 
acquiesce. But even then it would have to be determined first, to 
what extent we could admit generate erquivoca. We should 
quietly have to continue our investigations, because nobody will 
think that spontaneous generation is valid for the totality of 
organic beings. Possibly it would only apply to a single scries 
of beings. But I believe we have time to wait for the proof. 
Whoever remembers in what a regrettable manner, quite recently, 
all attempts to* find a certain bads for gem ratio trquivocn in the 
lowest forms of the transition from the inorganic to the organic 
world, have failed, should c ns der it doubly dangerous to 
demand that this ill-reputed doctrine should be adopted as a 
basis for all human conceptions of life. I may, doubtless, 
suppose that the story of the ttathvbim has become known to 
nearly all educated persons. With this Rathybim the hope has 
again vanished that general io aqttivoca can be proved. 

I think, thercfoie, that with regard to this first point, the 
point of the connection between the organic and the inorganic, 
we must simply own that in reality we know nothing about it. 
We may not set down our Mipposi'ion as a certainty, our 
problem as a dogma ; that cannot be permitted. Just as in the 
progress of the doctrines of evolution it has been far more 
certain, more fertile, and more in accordance with the progress 
of accredited natural science, to analyse the original single doe- 
trine part by part, we shall also have first to keep apart the 
organic and inorganic things in the old well-known analysing 
way, and not to throw them together premaluiely. 

Nothing, gentlemen, has been more dangerous to natural 
science, nothing has done more harm to its progress and to its 
position in the opinion of nations than premature syntheses 
While laying stress upon this, 1 would point out specially how 
our Father Oken was damaged in the opinion not only of his 
contemporaries, but also in that of the following generation, 
because he was one of those who admitted syntheses into their 
conceptions to a far greater extent than a stricter method would 
have allowed. Do not let us lose the example of the natural 
philosophers ; do not let us forget that every lime that a doctrine 
which has assumed the air of a ret tain, well founded, and reliable 
one, of one which claims general validity, turns out to be faulty 
in its outlines, or is found to be an arbitrary and despotic one in 
essential and great points, then a great number of men lose 
their faith in science entirely. Then the reproaches begin— 
“You are not sure even yourselves; your doctrine, which is 
called truth to-day, is a falsehood to-morrow ; how can you 
demand that your doctrine shall become the object of instruction 
and of the general consciousness ? ” From such experiences l take 
the warning that if we wish to continue to claim the attention of 
all we must resist the temptation of pushing our suppositions, 
our merely theoretical and speculative structures into prominence 
to such a degree that from them wc would construct the concep- 
tion of the whole remaining universe. 

{To be continued.) 


THE METEOR 

A METEOR of unusual brilliancy was seen on the evening of 
Friday, the 23rd inst., from various parts of the kingdom. 
Mr. F. A. Buxton writing to us from llertfoid states that he saw 
it two miles north of that town at 8.26 i\m. lie says:— “I 
was attracted v y its glare notwithstanding the moonlight, and 
saw it moving vertically down wards. I could not accurately 
observe its path, but it passed, nearly or exactly, over a small 
star, just visible in the moonlight, which I think is w llerculis, 
and disappeared suddenly before it reached the horizon, in about 
N.P.D. 60 and R. A. 16*40. By comparing notes with another 
observer (half a mile north of Hertford) it appears to have been 
visible much nearer the zenith than I had seen it ; probably I saw 
the last 15* of its path. From the apparent slowness of its motion 
and complete absence of sound I gather that it was far off. My 
guess at the moment was fifty miles. In consequence of its 
brightness its apparent diameter was probably illusory. It 
attained two maxima of splendour, one about over the star 


named, the other at its disappearance. Scarcely any * trail * was 
left ; what there was almost immediately vanished.” 

Mr. T. Mellard Readc writes that he saw it from Blundell- 
sands, Liverpool, at 8.20 r.M. Looking up he saw a splendid 
broad streak of blue light terminating in a ball of red fire rushing 
across the sky in a north-westerly direction. The first flash 
seemed directly overhead ; if so, Mr. Reade states, the meteor 
must have travelled through at least 45°. Shortly afterwards the 
moon being intensely bright and a shower coming on from the 
west, across the sea a most splendid “moon ” rainbow made its 
appearance, finishing as a perfect arch of vivid colours with a 
second and a perfect bow above it. 

Mr. W. B. Ferguson writes from Edinburgh that while 
walking down Princes Street about 8*25 r.M. he saw a 
most brilliant meteor which appeared to fall almost vertically 
and burst with great brilliance appirently just behind the castle. 
Its direction from where he observed it was 10° west of south. 

Mr. C. H. Dance, writing from Manor House, Ardwick, Man- 
chester, gives the time as 8h. 25m. r.M. Greenwich mean time. 
The meteor, he states, appeared to come from the constellation 
Cassiopeia, and after travelling in a direction a little to the west 
of north, finally burst behind a cloud about thirty degrees above 
the horizon. The apparent size of the meteor was considerably 
greater than that of Mars during the late opposition, and the 
light which it emitted was intensely bright and of a bluish-green 
colour, leaving a decidedly red impression on the retina. The 
period of visibility would be about five seconds, and the sparks 
in the train were also visible for some seconds. 

Mr. Plant, the Curator of the Salford Museum, observed the 
meteor at the same time, visible to the north of Manchester. 

Dr. S. Drew, of Sheffield, saw it at about 8.30 r.M. lie gives 
the apparent diameter as two minutes ; path, from the square of 
Pegasus to near Altair ; motion, slow ; shape, at first globular, 
afterwards elongate 1, with tail. It then appeared to break up. 
Colour, at first blue-green, afterwards ruddy ; light, brilliant, 
lie hear! no sound accompanying the meteor, and from the 
absence of sound and slow apparent motion, he infers the real 
didance and size of the bolide to have been great. Dr. Drew 
wa«, at the time of observation, a little to the west of the town 
of Rotherham. 

Several correspondents write to the Times describing what 
they saw of this remarkable meteor, for it is evidently the same 
body which has been seen by the various observers. The Liver- 
pool correspondent of the 'limes saw it about S*30. “ A large 

ball of fire shot from the sky, exploding and throwing off in- 
numerable variegated sparks as it descended in a northerly 
direction. The track of sparks gave the meteor the appearance 
of a brilliant comet with a long tail. Some spectators date that 
they heard the hissing noise made in its course, and others allege 
that it descended into the water near the bar of the Mersey with 
a great noise, sending up a column of steam and spray.” 

Mr. Donald Mackay saw it from Victoria Street, London, 
shortly before 8*30 r.M. “It travelled with great rapidity for 
about 20° from the zenith to the horizon, bursting in a white 
ball as large as twelve of the planet Mars in one, lighting up all 
the houses surrounding Victoria Street, the point of observation, 
and leaving a large tail behind of the shape of a spear-head, with 
all the colours of the rainbow in it.” 

The Rev. J. Hoskyns-Abrahall writes from Combe Vicarage, 
near Woodstock, that about 8.20 the northern sky was 
suddenly lighted up with a glow that outshone that spread 
over the south-eastern sky by a moon nearly full. “ Looking 
northwards I saw a globular meteor of a pale orange colour 
de-cending perpendicularly. Its apparent size w-as scarcely less 
than that of the moon. Just above the slope on which 1 was, 
and seemingly not half a mile off, it burs': into huge fragments, 
which flared forth with a fierce, lightning-like, reddish glare, 
and scattered sparks of surpassing splendour.” 

Mr. D. Aldred writes from Milford, Derby, to the same effect. 
He saw the meteor about six miles north of Derby, about 8.25. 
“It was almost due north, and travelling from the zenith to the 
horizon, the point o r dispersion being about 45 0 above the north 
point of the horizon. In shape it was conical, the greatest 
breadth about one and a half times the diameter of the moon. It 
left a trail of considerable length, and the colours detached were 
of most remarkable brilliancy.” 

“R, M. C.” writes from Cathedine, Brecknockshire, giving 
the report of two reliable witnesses who were walkiog in an 

f fcerly direction at 8.25 r.M. Looking back, the moon being 
the time obscured by a cloud, they ma‘ a ball of the must 
intense white li^ht, 4 ‘about the size of a cannon-ball,” travers- 
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in£ a space ^ etwrecn two c^ oll ds, leaving behind it a fiery track 

^jJTworcester correspondent gives the time as S.20. He 
describes the colour as brilliant blue and orange, and behind 
was a streaming trail of brilliant sparks, which remained visible 
for a few seconds after the brighter light had disappeared. 


UNIVERSIT Y AND EDUCA TIONAL 
INTELLIGENCE 

Cambridge.— At a Congregation on November 22, the 
University seal was ordered to be affixed to a letter of thanks to 
his Grace the Chancellor of the University for his munificent 
gift of a complete apparatus of scientific instruments for the 
Cavendish Laboratory. 

A meeting of the members of the University to consider the 
propiiety of securing a personal memorial of Dr. Darwin, was 
held on Monday in the combination room of Christ’s College, 
the Rev. l)r. Cartmell, Master of the College, presiding. It was 
proposed by Prof. Humphry and seconded by Prof. Fawcett, 
“ That it is desirable that .the University should'possess a personal 
memorial of Mr. Charles Darwin, LL. D.” Proposed by Prof. 
Newton and seconded by Mr. Piele, of Christ’s, “That the 
members of the University now present form themselves into a 
committee, with power to add to their number, for the purpose 
of collecting subscriptions from members of the University to 
carry out the foregoing resolution.” Proposed by Prof. Liveing, 
seconded by Mr. J. W. Clark, “That Mr. A. G. Dew-Smith, 
of Trinity College, be treasurer and secretary to the committee, 
and be authorised to receive subscriptions.” It was understood 
that the memorial should assume the form of a portrait, and 
about 75/. was subscribed in the room. 

Edinuuugii. — The subscriptions to the Edinburgh University 
Extension Fund now amount to 82,000/., an 1 Government has 
now promised to add So, 000/. to the amount on condition that 
25,000/. is raised by public subscription, of which the sum of 
10,000 /. must be subscribed by December 31st next. The 
University Professors at Edinburgh have already contributed 
among themselves 5,360/. towards the additional 25,000/. 
required. 

St. An drews. — Lord Selborne has been elected Lord Rector 
of this University. The students had much difficulty in getting 
any eminent man to allow himself to be nominated, and it was 
only on the day previous to the election that it was resolved to pit 
1 ,ord Selborne against the Right lion. Gathorne Hardy. 

Prof. Alleyne Nicholson has been appointed Swiney Lecturer 
on Geology by the Tiustecs of the British Museum. 

Leipzig. — Prof. Lcuckhart, the newly-elected Rector of the 
University, was installed into the duties of t lie office on < Jctober 
31, and delivered on the occasion an able address ” O11 the Deve- 
lopment of Zoology up to the Present Time, and it-, importance." 
The students alrealy nunber nearly 3,200, an attendance, as 
usual, far above that of any other Girmin university. 

Amsterdam. — The new University of Amsterdam has lately 
made a most flattering offer to Prof. Gegenbaur, of Heidelberg, 
which has, however, been declined. 

Bergen. — It is intended to establish a new university in the 
Norwegian town of Bergen. Eighty thousand crowns have 
already been subscribed towards this object. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, November 8. — Lord Rayleigh, 
F.R.S., president, m the chair.-- Tue following were elected to 
form the Council during thesssdon :-PresideU : Lord Rayleigh, 

* , Pr ° f - J- Cleik Maxwell, F.K.S., 

Mr. C. W. Memfield, F.R.S., tf ro f. H . J. S. Smith, F.K.S. 
Treasurer, . Ir. S. erts. Hob. Secretaries: Messrs. M. 



i Cayley 

two communications, on the function <p (.*) s aK + t (a sin- 
, , . cx + d 

gularly neat expression was got for ( x ), the late Mr. 


»<*< mnstdered the matter iniSi.O, and on the theta 

SS»r Mr ‘ T V cker , r f aJ r, a ' mrUo " of a paper by Mr. Hugh 
MncColl (communicated by r r of. Croft, >«, F.K.S.) entitled the 
calculus of equivalent statements. A short account of this 
analytical method has been given in the |,;ly and November 
numbers {1S77) of the £ /i under the name of 

Symbolical Language. 1 he chief use at ,, resent nude of it is 
to determ ne the new limrs of integration when we change th* 
order of integration or the variables in n multiple inte«»r.ih an t 
also to determine the limits of integration in questions relating l > 
probability. This object, the writer asserts, it wdl accomplish 
with perfect certainty, and by a process almost as simple and 
mechanical as the ordinary operations of elementary algebra.- - 
The president reid a paper on progiessive waves. It has olien 
been remarked that when a group of waves advance into still 
water the velocity of the group is less than that of the individual 
waves of which it is composed ; the waves appear to advance 
through the group, dying away as they appioach its antcriot 
limit. This phenomenon seems to have lu\ n fust explained by 
Prof. Stokes, who regarded the group as formed by the super- 
position of two infinite trains of waves of equal amplitudes and 
of nearly equal wave-lengths advancing in the same direction. 
The writer’s attention was called to the subject about two years 
since by Mr. Froude, and the same explanation (hen occurred to 
him independently. In his work on “ The Theory of Sound ” 
(S 191)1 he has considered the question m >re generally. In a 
paper read at the Plymouth meeting of the British Association 
(afterwards printed in Nature), Prof. Oaborne Reynolds gave 
a dynamical explanation of the fact that a group of deep-water 
waves advances with only half the rapidity of the individual 
waves. Another phenomenon (also mentioned to the author by 
Mr. Froude) was also discussed as admitting of a similar expla- 
nation to that given in the present paper. A steam launch 
moving quickly through the water is accompanied by a peculiar 
system of diverging waves, of which the most striking feature is 
the obliquity of the line containing the greatest elevation of 
successive waves to the wave-fronts. This wave-pattern may be 
explained by the superposition of two (or more) infinite trains of 
waves, of slightly differing wave-lengths, whose direction and 
velocity of propagation are so related in eacli case that there is 
no change of position relatively to the boat. The mode of com- 
position will be best understood by drawing on paper two sets of 
parallel and equidistant lines, subject to the above conditions, t<> 
represent the crests of the component trains. In the case of tw > 
trains of slightly different wave-lengths, it may be proved that the 
tangent of the angle between the line of maxima and the wave- 
fronts is half the tangent of the angle between the wave-fron's 
and the boat’s course. — Prof. Clifford, F.R.S., communicated 
three note-, (i) On the triple generation of three-bar curves. // 
one of the three-bar systems is a crossed rhomboid \ the other two are 
kites. This follows from the known fact tint (he path of (li t 
moving point in both these cases is the inverse of a conic. B it 
i' is also intuitively obvious as soon as the figure is drawn, and 
thus supplies an elementary proof that the pith the inverse of 
a conic m the case of a kite, which is not otherwise easy to get. 
(2) On the mass-centre of an octahedron. The constiuction was 
suggested by Dr. Sylvester’s construction for the mass centre of 
a tetrahedral frustum. (3) On voriex-niotion. The problem 
solved by Stokes as a general question of analysis, and subse- 
quently by Helmholtz for the special case of fluid motion nuy l.e 
stated as follows: given the expansion and the rotation at every 
point of a moving substance, it is required to find the velocity 
every point. The solution was exhibited in a very simple fo:m. 


Zoological Society, November 6. — Mr. A. Grotc, vice- 
president, in the chair. — A letter was read from Mr. R. Trimeii, 
containing remarks on the African species of Saradiornn. — A 
letter was read from Mr. A. (). Hume, containing some remark » 
on Mr. Howard Saunders’ recent paper on the Siernina:.— Hie 
secretary exhibited, on the part of Mr. Geo. Dawson Kowlcy, 
an egg of Pauxis &alcata % laid by a black female. — Prof. W. II. 
Flower, F.R.S., read a paper entitled “A Further Contribution 
to the Knowledge of the existing Ziphioid Whales of the Genus 
Mesoploilort , containing a Description of a Skeleton and several 
Skulls of Cetaceans of that Genus fr im the Seas of New Zea« 
land.” — A communication was read from Lieut. -Col. R. II. Bed- 
dome, containing the descriptions of th-^e new species of reptiles 
from the Madras Presidency. These were proposed to be called 
Oltgodott trav. rtcoricum , Gymnodactylmjeyporcnsis , and Dufotra- 
van cor ie its . — A communication was read from the Marquis of 
Twecddate, F.R.S., containing an account of a collection of 
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birds made by Mr. A. H. Everett ia the Island of Luzon, Philip- 
pines. Three new species were named Me^alurus ruficeps , 
Dicaum xanthopygium, and Oxycerca everetti. — Mr. D. G. Elliott 
read some remarks on Felis fignna t Erx., and its synonomy, show- 
ing that F. mitts , F. Cuv. # and F. macrura , Pr. Max., are iden- 
tical with that species. — Prof. Garrod, F.R.S., read a paper on 
some points in the visceral anatomy of the rhinoceros of the 
Sunderbunds (RA. sondiacus ), — A second communication from 
Prof. Garrod contained a note on an anatomical peculiarity 
in certain storks. — Mr. Edgar A. Smith read a paper in which 
he described some shells from Lake Nyassa, and a few marine 
species from the mouth of the Macusi River, near Quillimanc, 
on the East Coast of Africa. — A communication from lJr. O. 
Finsch contained the description of a new species of petrel f on 
theFeejee Islands, which it was proposed to name Procellaria 
albtgularis . — A second communication from Dr. P'msch con- 
tained a report on the collections of birds made daring the 
voyage of H.M.S. Challenger at Tongatabu, the Fijt Islands, 
Api, New Hebrides, and Tahiti. — Mr. Edward I<. Alston read 
a supplementary note on rodents and marsupials from Duke of 
York Island and New Ireland. Macrofu r Ingens, Alsr., was 
shown to be a synonym of llelmaturus broivuii, Ramsay, while 
Mr. Ramsay's Mus. tchimyoules and M. muuivora were respec- 
tively identical with Mus. brownii and U rout vs rufesccns of 
Alston. — A communication from Mr. L. Taczanowski contained 
a supplementary list of birds collected in North- Western Peru 
by Messrs. Jelski and Stolzmatm. Two species were new, and 
proposed to be called Kalins cvpereti and Penelope albipennis . 

Camhrjdge 

Philosophical Society, October 22. —A communication was 
read by Mr. Balfour, on the development of the vertebrate 
ovum. The points dealt wiih in this paucr were (l) the nature 
of the stroma of the ovary, and (2) the rrla'ion of the perma- 
nent ova to the large cells of the germinal epithelium, named 
primitive ova by Waldeyer. 

October 29. — Mr. Bonney read a paper on the ro'ks of the 
Lizard District (Cornwall). The author brought forward evi- 
dence to prove that the serpentine of this district was cleat ly 
intrusive among the hornblende schists. 

November 5. — Prof. Clerk Maxwell communicated to the 
society an account of the unpublished papers of the Hon. llenry 
Cavendish, which contain his experiments in electricity. 

Manchester 

Literary and Philosophical Society, October 2.— Rev. 
William Gaskell, M.A., in the chair. — A case of flowering of 
Chermerops fortunei (Hook) at Ahlerley, by Arthur W. Waters, 
F.G.S. The fact of Chasm crops fortunei (Hook) flowering so 
far north as near Manchester seemed to the author to be of 
sufficient interest to be worth mentioning to the Society.— Table 
of effect of movement of the surface of the globe on the shilting 
of the axis of the earth, by Arthur W. Waters, F.G.S. 

Paris 

Academy of Sciences, November 19.— M. Fcligot in the 
chair The following papers were read : — Meridian obser- 
vations of small planets at the Greenwich and Paris Observatories 
during the third quarter of 1877, communicated by M. Villarceau. 
— New remarks on the quantities of heat liberated by mixture of 
water with sulphuric acid, by M. Berthelot. He affirms that 
sulphuric acid always liberates the same quantities of heat 
whether it have been recently heated or kept a considerable 
time . — RhumS of a history of matter (fifth article), by.jM. 
Chevreul. — On the theory and the various manoeuvres of the 
economising apparatus constructed at the dam of Aubois, 
by M. de Caligny.— On the use of refined neutral oils 
for lubrication of pistons in engines with surface con- 
densers, by M. Allaire. Lime causes decomposition of neutral 
fatty matters and unites with their acids, the result being 
a greater deposit than if lime had not been used. Doubt- 
less the deposit is oleate of lime instead of oleate of iron, and the 
boiler is preserved from attack ; but the inconveniences in con- 
densing engines are aggravated, for the condenser ceases to act 
as the tubes get covered. M. Allure commends the use of 
refined neptrai fatty mat ten which are undecomposable under 
the ordinary pressure of boilers. — Various observations on phyl- 
loxera, by M. Boiteau. The winter egg is deposited exclusively 
on the exterior of the stock.— Discovery of a small planet at 


Ann Arbor, by Mr. Watson,— General map of the proper 
motions of stars, by M. Flammarion. One result of this com- 
parison is contradictory of some common views as to the distance 
of stars relatively to their order of brightness ; for the greatest 
proper motions do not belong to the most brilliant stars, but 
indifferently to all sizes. Again, the author cannot support Bessel’s 
and Struve’s view that double stars are carried through space 
more rapidly than simple stars. — On the equation with partial 
derivatives of the fourth order, expressing that the problem 
of geodesic lines, considered as a problem of mechanics 
supposes an algebraic integral of the fourth degree, by 
M. Levy. — New applications of a mode of plane represen- 
tation of classes of ruled surfaces, by M. Mannheim. — On 
the laws which rule the order (or class) of plane algebraic 
curves, of which each point (or each tangent) depends at once on 

a variable point and tangent in a given curve, by M. Fouret. 

Extract from a letter (mathematical) to M. Her mite, by M. 
Fuchs. — On the decomposition into first factors of the numbers 
2 n i i| by M. de Longchamp*. — Reproduction of orthose, by M. 
Ilautefeuille. Orthose can be obtained by raising to from 900 
to 1,000 deg. a mixture of tungstic acid and a very alkaline 
silico-aluminate of potash containing one equivalent of alumina 
to six of silica. The tungstic acid forms tungstate of potash, and 
the silico-aluminate is thus brought to the composition of orthose. — 
On the composition and industrial use of gases from metallurgical 
furnaces, by M. Cailletet. These gases, if suddenly cooled, are found 
to contain an important quantity of combusti'ole principles which 
can easily be lit again and burnt by passing, e.if. % through a grate 
with burning fuel, and having their velocity diminished. — Forma- 
tion of iodous acid by the action of ozone on iodine, by M. Ogier. 
— On the solubility of sugar in water, by M. Courtonne. A 
saturated solution of sugar at 12*5° contains 66 5 gr. per cent 
of sugar ; one at 45 0 contains 71 gr. per cent. — On the products 
of oxidation of camphor, by M. Montgolfier. — Note on the 
accessory discs of the thin discs in striated muscles, by M. 
Renaut. Muscular striation is formed of a succession of thick 
discs alone contractile, and of clear bands traversed each by a 
thin disc and two accessory discs similar to each other as regards 
form, and probably having similar functions. — A nalgesia ob- 
tained by the combined action of morphine and chloroform, by 
M. Guibert. A subcutaneous injection of chlorhydrate of 
morphine is made at least fifteen minutes before inhalation of 
chloroform. — On the causes of violet colour in oysters of the 
basin of Arcachon, by M. Descoust. The colour is found to be 
due to the presence of a small algal of the family of Rhodo- 
spermeic and Floridetc. This becomes more abundant in time 
of drought, and probably acts by absorbing moisture. — On the 
migrations and metamorphoses of the taenia of shrew mice, by 
M. Villot. — On certain monstrosities of Asterocanthion rubens, 
by M. Giard. — On the embryogeny of the cestoides, by M. 
Moniez. — On the bismuth ores of Bolivia, Peru, and Chili, by 
M. Domeyko. 
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TECHNICAL EDUCATION 

T)ROF. HUXLEY has seized the occasion afforded 
JL him by his promise to aid the Working Man’s Club 
and Institute Union by contributing to their present series 
of fortnightly lectures, to state his opinion on a question 
which, as we have already informed our readers, has 
lately been exercising the minds of some of the most 
Influential members of various city companies. 

For some time past a joint committee, representing the 
most important among these bodies, has been endeavour- 
ing to obtain information as to the best means of applying 
certain of their surplus funds to the assistance of what is 
called technical education, and there is little doubt that a 
proposal for a huge technical university, made some time 
ago, and the discussion which took place in connection 
with that proposal, has had somewhat to do in leading to 
the present condition of affairs. 

Prof. Huxley and some four or five other gentlemen 
have been appealed to by this joint committee to send in 
reports on what they consider the best way to set about 
the work, and it is from this point of view that Prof. 
Huxley’s lecture is so important. It was not merely fresh 
and brilliant and full of good things, as all his lectures 
arc, but is doubtless an embodiment of his report to the 
joint committee. 

We are rejoiced, therefore, to see that Prof. Huxley is 
at one with the views which we have all along expressed 
in Nature, namely, that, after all, the mind is the most 
important instrument which the handicraftsman, whether 
he be a tinker or a physicist, will ever be called upon to 
use, and that therefore a technical education which 
teaches him to use a lathe, or a tool, or a loom, before be 
has learned how to use his mind, is no education at all. 

Prof. Huxley not only defined technical education as 
the best training to qualify the pupil for learning techni- 
calities for himself, but he stated what he considered such 
an education might be, and how the city funds can be 
best spent in helping it on. 

Besides being able to read, write, and cipher, the 
student should have had such training as should have 
awakened his understanding and given him a real in- 
terest in his pursuit. The next requirement referred to 
was some acquaintance with the elements of physical 
science — a knowledge rudimentary, it might be, but good 
and sound, so far as it went, of the properties and cha- 
racter of natural objects. The professor is also of opinion 
that it is eminently desirable that he should be able, more 
or less, to draw. The faculty of drawing, in the highest 
artistic sense, was, it was conceded, like the gift of poetry, 
inborn and not acquired ; but as everybody almost could 
write in some fashion or other, so, for the present purpose, 
as writing was but a kind of drawing, everybody could 
more or less be supposed to draw. A further desideratum 
was some ability to read one or two languages besides 
the student’s own, that he might know what neighbouring 
nations, and those with which we were most mixed up, 
were doing, and have access to valuable sources of infor- 
mation which would otherwise be sealed to him. But 
above all— and this the speaker thought was the most 
You xvii.— No. 423 * 


essential condition the pupil should have kept in all its 
bloom the freshness and youthfulness of his mind, nil the 
vigour and elasticity proper to that age. Prof. Huxley 
then went on to explain that this freshness and vigour 
should not have been washed out of the student by the 
incessant labour and intellectual debauchery often in- 
volved in grinding for examinations. 

Wc gather from this part of the address— we shall refer 
to the others by and by— that so far as Prof. Huxley’s 
advice goes we are not likely to see any great expenditure 
of the money of the ancient city corporations either in the 
erection of a huge “practical” university or in the 
creation of still another “ Examining Board.” How then 
does he propose to spend it ? 

Here we come to a substantial proposal, which Prof. 
Huxley may consider to be the most important part of his 
address. What is wanted, he considers, is some ma- 
chinery for utilising in the public interest special talent 
and genius brought to light in our schools. “ If any 
Government could find a Watt, a Davy, or a Faraday in 
the market, the bargain would be dirt cheap at 100,000/.” 
Referring to his saying when he was a member of the 
London School Board that he should like to see a ladder 
by which a child could climb from the gutter to the highest 
position in the State, he dwelt upon the importance of 
some system by which any boy of special aptitude should 
be encouraged to prolong his studies, to join art and 
science classes, and be apprenticed, with a premium if 
necessary. In the case of those who showed great fitness 
for intellectual pursuits they might be trained as pupil- 
teachers, brought to London, and placed in some col- 
legiate institution or training school. In this way the 
money of the guilds would be spent in aiding existing 
teaching systems, in which, on the whole, an enormous 
progress was acknowledged. 

It is true the architects of London would not have the 
opportunity of immortalising themselves by erecting an 
imposing edifice, but, on the other hand, the influence of 
the Guilds might be felt whenever there was a handicraft 
to foster, or a potential Watt to be sought out. 

We do not imagine that it is Prof. Huxley’s idea that 
there shall be no local representation of the city’s new 
activity and influence ; the reference to the training 
of teachers, we fancy, and other remarks here and there, 
seem to point to some such institution as the £cole 
Normale of Paris, where the best and most practical 
scientific teaching could be carried on. Every one knows 
how much room there is for such an institution as 
this, but on this little money need be spent, r so far as 
bricks and mortar are concerned, as little money is 
needed to equip such laboratories as are really meant 
for work. 

There is an advantage in such lectures as these by no 
means limited to the expression of opinion on the part of 
the speaker. The slow and sure way in which science is 
taking a hold upon our national progress is wdl evidenced 
by the fact that the daily press can now no longer ignore 
such outcomes as these, and hence it is that they do 
good beyond the mere boundary of the question under 
discussion*. They show the importance of, and foster 
interest in, the general question of intellectual and scien- 
tific progress. 

The Times agrees in the main with the kind of educa- 

o 
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tion to be given, and holds that “ What is needed is to 
give a man the intelligence, the knowledge of general 
principles, combined with the habits of correct observation 
and quick perception, which will enable him afterwards to 
master the technicalities of his art, instead of becoming a 
slave to them. No objection can be taken to the advice 
that, for this purpose, a lad, after learning to read, write, 
and cipher, should acquire some facility in drawing, and 
should be familiarised with the elements of physical 
science. The importance of the latter study for this 
particular purpose is, indeed, unquestionable, and even 
paramount, for a handicraftsman is dealing exclusively 
with physical objects in his work, and his skill in applying 
the processes of his craft will vary in great measure with 
his knowledge of the scientific principles on which they 
depend/ 1 

But we fancy that the Times writer does not look 
upon this scientific part of education quite as the lecturer 
does, for he proceeds to add : “ There can be little doubt, 
for instance, that many of the perils of mining might be 
averted if the miners were alive to the scientifi: reasons 
of the precautions they are urged to adopt. Many an 
improvement, probably, which now escapes the eye of a 
man who adheres slavishly to the rules of his craft would 
occur to him if he were applying them with conscious 
intelligence.” 

The Times , however, considers that the school-time is 
too short for the languages, and curiously enough drives 
its point home by saying a harder thing about the Greek 
and Latin of our public schools than Prof. Huxley has 
ever done ; while, on the other hand, the Daily News 
points out that Prof. Huxley this time may have raised a 
hornet’s nest about his ears by the unduly reasonable 
tone of his demands. 

The Daily News then adds A man of science who 
does not demand that from the earliest age an hour a day 
shall be devoted to each of the ologies may be regarded 
as a traitor to his cause.” For our part we know of no 
man of science who has ever made such a demand ; and 
a careful examination of what men of science have said 
on this point for the last ten years wdl show that these 
extreme views to which reference is here made arc not 
those of men of science at all. 

It will be well also if the strong language used 
in connection with the multiple examinations of the 
present day brings that question well before the bar of 
public opinion. The Times is “ sorry to see another tlout 
thus inflicted, in passing, on that system of examinations 
which, like most good institutions, may do harm to the 
few, but is indispensable as a motive for work to the great 
majority.” Prof, Huxley has expressed the views of most 
of the leading teachers in this country with regard to the 
effect of these examinations upon the students, and he 
might have referred to their reflex action on the examiner. 
Go into a company of scientific men, and observe the 
most dogmatic, the most unfruitful, and the least modest 
among them, you will find that this man is, as we may say, 
an examiner by profession. Speak to him of research or 
other kindred topics, he will smile at you— his time is far 
too precious to be wasted in discussing such trivialities ; 
like his examinees, he finds they do not pay. Th% example 
set by Germany in this respect, both as regards students 
and professors, cannot be too often referred to, and there is 


little doubt that the love of science for its own ««* kf which 
has made Germany what she now is intellectually, has 
sprung to a large extent from the fact that each young 
student sees those around him spurred from within and 
not from without. Noblesse oblige. 

In point of fact so far as our future scientific progress 
is concerned the examination question is as important as 
that connected with the kind of education to be subsidised 
by the city guilds, and it is important, seeing that our 
legislators will, in the coming time, have to give their 
opinion on these subjects as well as on beer, vivisection, 
and contagious diseases, that in Prof. Huxley’s language 
“by the process called distillatio per ascensum — distillation 
upwards — there should in time be no member of Parliament 
who does not know as much of science as a scholar in one 
of our elementary schools.” 


NORTH AMERICAN STARFISHES 

Memoirs of the Museum of Comparative Zoology at 
Harvard College. Vol. v. No. 1. North American 
Starfishes. By Alexander Agassiz. With Twenty 
Plates. (Cambridge, U.S., 1S77.) 

'"T'^HIS memoir consists of two parts. The first con- 
J- tains a history of the Embryology of the Starfish, 
which is substantially the same as that published in 1864 
as Part I., Vol. v., of Prof. Agassiz’s “ Natural History of 
the United States.” The author has, however, added notes 
on the points where additions have been made by subse- 
quent investigations. The second part treats of the solid 
parts of some North American starfishes. 

The plates accompanying the second part were intended 
to form part of one of Prof. L. Agassiz’s volumes of “ Con- 
ti ibutions to the Natural History of the United States,” 
and have been drawn for more than twelve years. The 
late Prof. Agassiz intended to add them as illustrating 
the anatomy of several of the more common American 
species. 

Under these circumstances the memoir is wanting in 
the completeness that distinguishes some of the other 
Memoirs of this scries, such as that “ On the Ophiurida?,” 
by Lyman, and that “ On the Echini,” by Alexander 
Agassiz ; but though the subject of the Starfishes as thus 
presented is incomplete, it is beyond a doubt that we 
have here a work of great value that will serve not only as 
illustrating a number of American species, and showing 
the systematic value of characters often almost com- 
pletely overlooked, but as determining the homology of 
several genera not previously figured, and of which the 
details of the solid parts are fully given. 

The arrangement of the star-fishes into families adopted 
does not materially differ from that given by Terrier in 
his revision of the group. No general list, much less a 
synonymic catalogue, as in the case of Echini, is given ; 
and this because the number of species in the hands of 
Prof. Perrier, from the Florida dredgings, as well as 
those found by the Challenger expedition, have added a 
number of remarkable forms not yet wholly determined 
to the American starfish fauna. 

The author reminds us that the transformations peculiar 
to the Echinoderms constitute neither a metamorphosis 
nor ijue of alternate generation. The egg becomes the 
embryo larva. Nothing essential is lost during the 
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process. No intermediate form comes into the cycle ; 
the yolk becomes the larva, and this latter becomes the 
young Echinoderm ; and this larva is, according to A. 
Agassiz, an Acalephian larva, reminding one somewhat of 
the twin individuals of free Hydroids as Diphyes, though 
adapted to the mode of development of the Echinoderms. 
The Echinoderm plutean form, with its mouth-stomach 
intestine, and with its water system originally forming a 
part of the digestive cavity, bearing as it would seem, 
about the same relation to the Ctenophor®, which the 
Hydroid Polyps hold to the true Polyps. Therefore Agassiz 
cannot admit that the views so frequently urged and so 
generally admitted as to the separation of the Acalephs 
and Polyps as a distinct type (Crrlenterata) from the 
Echinoderms have any foundation in nature. He would 
therefore still retain the Radiate sub kingdom with its 
three equivalent classes— Echinoderms, Acalrphs, and 
Polyps. 

Agassiz thinks G. O. Sars’ idea that Brisinga is the 
living representative of the palaeozoic starfishes rather 
too far-fetched, and he sees no very radical difference 
between Brisinga and such ordinary starfishes as Solaster 
and Crossaster, and he considers that if there has been 
a single ancestral Echinoderm, his primordial descend- 
ants early assumed different lines of development diverg- 
ing to a great degree, and retaining their characteristics 
from the earliest-known geological period. E. P. W. 


VOGEL'S “SPECTRUM ANALYSIS ” 

F ra disc he Spcctralanalysc irdischer S/offe. X on Dr. 
Hermann W. Vogel (Nordlingen : C. H. Beck.) 

T HE aim of the author in writing this book may best 
be described in his own words. He says in the 
introduction : — 

“The many , excellent popular books on spectrum 
analysis confine themselves cWtefly to descriptions of the 
great discoveries made by means of it ; the chemical 
books only give short descriptions of flame reactions of 
alkalies and alkaline earths; they contain seldom a detailed 
account of the methods of observation, and still less a 
description of absorption spectra. The present work is 
intended to fill up this want, and to be a text- book to the 
student, and a reference book to the initiated.” 

Prof. Vogel is an authority on the absorption spectra of 
liquids and solids. Nearly half the book is given up to 
them, and we must add the better half. Here we find for 
the first time a connected account of all that has been 
done on the subject. Such an account is exceedingly 
valuable, and it brings prominently forward the gaps 
which have yet to be filled up. Prof. Vogel treats the 
subject chiefly from the chemical point of view, but those 
who take greater interest in the theoretical part will also 
find excellent information. So, for instance, the effect of 
the solvent on the absorption spectra of solutions is dis- 
cussed. The spectra of colouring matters are given in 
detail, and the account of the effect of chemical reagents 
on them will be found exceedingly interesting. There is 
no doubt that this part of the book will be of great use to 
every worker on the subject. 

We wish we could say as much of the chapter on 
emission spectra. As long as the author treats of the 
spectra of alkalies and alkaline earths, he is on safe 
ground, but when he comes to discuss the question of 


double spectra and the spectra of gases, he is confused 
and unintelligible. Led away apparently by a desire to 
do justice to every writer, he quotes approvingly the most 
divergent opinions, as if they could be consistently held at 
the same time. He is very fond of saying that a body 
has been proved to have two spectra but that one ofthem 
belongs to the oxide or to an impurity, which is the same 
as saying that he possesses two watches but that one of 
them belongs to his brother. 

The author is throughout the book careless in his 
expressions, and this comes prominently forward in this 
chapter. What, for instance, can the student make of the 
following paragraph (p. 170)?— 

“ A strong electric spark passing through air gives the 
spectrum of oxygen together with that of nitrogen , Both 
together form the so-called spectrum of air. Only one 
spectrum of oxygen is known. In dry pure air the 
spark only generates the spec// urn of nitrogen .” 

The two statements in italics contradict each other as 
they stand. One of them is true for higher pressures, the 
other for lower pressures, but this the author has forgotten 
to add. 

It must be said that the subject is a complicated one, 
and even those who are practically acquainted with all 
the experimental details would find it difficult to give a 
connected and clear account of it. 

The first part of ttye book which treats of the optical 
principles involved in the spectroscope is apparently well 
written, and the student will find in it elementary proofs 
of some important theorems. 1 ARTHUR. Schuster 


OUR BOOK SHELF 

Nyassa ; a Journal of Adventures whilst Exploring * 
Lake Nyassa , Central Afrit a , and Establishing the 
Settlement of “ Ltvi ngstoni a .** By E. 1 ). Young, R.N. 
Revised by Rev. Horace Waller. With Maps. 
(London : John Murray, 1877.) 

Tins is a thoroughly interesting narrative, brisk, fresh, 
and instructive. Mr. Young tells the story of the planting 
of a missionary station under the united auspices of the 
Presbyterian churches of Scotland, at Cape Maclear, on 
the south-west corner of Lake Nyassa. Mr. Young for the 
most part takes us over classic ground, by the Zambesi 
and Shiid, over ground familiar to readers of Livingstone’s 
earlier and his latest travels. Mr. Young in his hardy 
little steamer the I/a/a, surveyed the north end of Lake 
Nyassa for the first time, discovering on its north-east 
shore a magnificent range of mountains, rising to from 
8,000 to 12,000 feet above the level of the lake, and which 
he named after his old friend Livingstone. On the 
opposite shore is a range of less elevation. The lake is 
marshy at the north end, subject to quite oceanic storms, 
its shores being marked by varied and most attractive 
scenery. The steamer caused tremendous consternation 
among the slave-trading Arab3, who seemed to feel that 
with the advent of a British steamer on the lake their 
occupation was gone. The settlement was successfully 
planted and is likely to be of service both as a centre of 
civilisation and of more minute exploration. 

Britannia: A Collection of the Principal Passages in 
Latin Authors that Refer to this Island. With Vocabu- 
lary and Notes. By Thos. S. Cayzer, Head-Master of 
Queen Elizabeth’s Hospital, Bristol. Illustrated with 
a Map and twenty-nine Woodcuts. (London : Griffith 
and Farran, 1878.) 

The t^tle-page sufficiently describes the contents of this 

1 At a personal question I may add that fhe remark attributed to me on 
pace 198 was made by Mr. Stoney and only quoted by me— A. S. 



ICO 


NATURE 


[ Dec . 6, 1877 


little volume. We think the idea of making such a col- 
lection a happy one, not only for scholastic purposes, but 
also for the use of those who wish to be able at any time 
easily to refer to any of the passages in Latin authors in 
which our island is referred to. Mr. Cayzer gives also 
translations of some of the chief references in Greek 
writers. We should think, if teachers and examiners 
could be persuaded to break through custom, the intro- 
duction of such a book into schools would add interest to 
the reading of Latin, and furnish, besides, the little fellows 
with a stock of valuable information. Most of the cuts 
are appropriate, several being old friends. 


LETTERS TO THE EDITOR 

\Thi Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently reguests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munications containing interesting and novel facts.] 

The Colour-Sense of the Greeks 

Mr. Gladstone has shown that the language of Homer is an 
inadequate vehicle for conveying precise and nicely distinguished 
ideas of colour. Whether the nation that was content to describe 
colours so imperfectly was also incapable of subtle perception of 
tones of colour is clearly another question. Language does not 
keep pace with perception unless a practical or icsthetic necessity 
arises for expressing what is perceived in words to other people. 

Practical necessity gives names to pigments and bright objects, 
such as flowers and precious stones, rather than to tones of 
colour ; the aesthetic necessity that lies upon the artist to utter 
what he has felt will naturally lead to imitative expression sooner 
than to an expression that is merely symbolical. In other words 
an early race will learn to use colour with nicety for decorative 
and pictorial purposes before it develops the distinctions of 
language requisite for accurate word-painting. 

That this was actually the case among the Greeks appears, I 
think, very clearly in a passage of Ion which is preserved to us 
in Athenaeus Deipnos., Lib. xiii. cap. 81 (p. 603 s< v/.). Ion, who 
was a contemporary of Sophocles, describes an evening which 
he spent with the great tragedian in Chios. Sophocles, admiring 
the mushing face of a little boy who served the wine, quoted, 
with high approval, a line of Phrynicus 

“ The light of love gleams on the purple check." 

On this a certain pedantic grammarian breaks in— “In sooth, 
Sophocles, thou art skilled in poetry ; but yet Phrynicus spoke 
not well when he called the cheeks of a beautiful person purple. 
For if a portrait-painter were to colour the checks of this boy 
with purple pigment he would no longer appear beautiful. It is 
not fitting to compare what is beautiful with what is not so.” 
Sophocles laughs at the objection, and replies — “ Neither, then, 
my 'ftiend, wilt thou be pleased with that line of Simonides 
which, to the Greeks, has appeared very well said : — 

* The maiden sending forth her voice from her purple mouth ; * 

nor with the poet, when he says, ‘ golden-haired Apollo ; ’ 
for if the painter made the hair of the god golden and not 
black, his picture would be less excellent. Nor wilt thou be pleased 
with him [Iiomer] who said ‘rosy-fingered,’ for if one were to 
dip the fingers in rose-colour, one would produce the hands, not 
of a fair woman, but of a dyer of purple.” This retort produced 
a general laugh, aud confounded the pedant not a little. 

The Greeks, then, were perfectly aware of the insufficiency of 
the poetic vocabulary of colour ; and accordingly they did not 
expect descriptive rendering of colour from the poet. This, it 
Is plain, is a circumstance that must constantly be kept in 
view in any attempt to find in the poetry of the Greeks a 
measure of the development of their colour-sense. 

Aberdeen, December 3 W. Robertson Smith 


The Comparative Richness of Faunas and Floras 
Tested Numerically 

In his letter in Nature, vol. xvii. p. 9, Prof. Newton has 
strongly brought out the absurdity of comparing districts of very 


different areas by the proportionate number of species to area in 
each. On this principle he shows that to be equally rich with the 
small island of Rodriguez, Madagascar ought to possess four times 
as many species of birds as exist throughout the whole world ! 
It dots not, however, by any means follow that the method thus 
exposed may not be of value in comparing regions of approxi- 
mately equal area, as is the case with several of the primary 
regions, to determine the comparative richness of which Mr. 
Sclater first applied it. I have not Mr. Sclater’s paper at hand, 
but it is my impression that he made no attempt to show — “ that 
the proper mode of comparing the wealth or poverty of one 
Luna with another was to state the proportion which the number 
of species composing it bears to the area over which they range ” — 
as Prof. Newton implies that he did, but that he merely adopted 
this method as the only one readily available for the comparison 
of his regions. Although I took the opportunity of making 
some corrections in the figures, I never committed myself to the 
principle ; and I very soon after war Is found that it was not to be 
trusted. As, however, several later writers have made use of it 
without remark, it will be interesting to consider where the exact 
point of the fallacy lies, and with what modifications the method 
can be trusted to give useful and consistent results. 

If we compare two islands of almost exactly equal areas, such 
as Ceylon and Tasmania, and find that the one has twice or 
three times as many species of mammals or birds as the other, 
it will be generally admitted that we express the fact correctly 
when we say that, as regards such a group of animals, the one is 
twice or thrice as rich as the other ; and the same may be said 
of two countries or two continents of identical areas. Kor on the 
supposition that there is a general correspondence between the 
numbers of rare and common, of local and of wide-sprtad 
species in the two areas compared (and this seems probable), 
then the average number of distinct species to be m *i with on 
one spot, or to be seen during a journey of equal length, will 
be proportionate to the total number of species in the two 
areas. But now let us divide one of the two continents 
or islands which we are comparing into two or mure pares. We 
know, as a matter of fact, that one-half the area will alwa>s 
contain much more than half the total number ot species, while 
one-tenth of the area will contain immensely more than one-tenth 
of the species. To take an example : the county of Sussex is 
about one-eightieth part the area ol the British Isles, yet it ac- 
tually contains full two-thirds of the total number of flowering 
plants, both being estimated by the same flora (Babing'on’i. 
“Manual,” fifth edition, British Isles 1,536 species, Sussex 
1,059 species). If we now compare eaher Britain or Sussex with 
an equal area on the continent of Europe or North America, we 
may obtain an instructive estimate of the comparative richness ot 
their respective floras ; but if we compare unequal areas, and 
then endeavour to equalise them by getting the propoitions of 
species to area, we shall obtain erroneous results, which will 
become literally absurd when the areas compared are very 
unequal. 

The problem remains, bow to compare unequal areas of which 
we possess the zoological or botanical statistics. We can only 
do so by equalising them, and this miy nut be so difficult as at 
first sight appears. For example, let u> take the Pahearctic and 
North American regions, in which the species of birds are nearly 
equal in number, but the areas are as about seven to three. The 
number of the l’alajarctic species have, however, been propor- 
tionately increased of late year!*, and if we take the western half 
of the Palrcarctic region so as to include North Africa and Persia 
we shall have an area about equal to the Nearctic region, and a 
number of species perhaps one-sixth or one-eighth less, which 
will thus represent the comparative richness of these two areas. 
The eastern half of the region, including Japan and North China, 
is probably as rich as the western ; while the ir terraediate portion 
is poorer in species. Combining these three portions, and taking 
the average, we should perhaps find the Pahcarctic region about 
four-fifths or five-sixths as rich as the Nearctic, instead of less 
than one-balf, as shown by the method of proportionate areas. 

Whenever we know how many peculiar species any district 
contains, we can deduct its area from the total area of the region 
to be compared, and this numbrr of peculiar species, from the 
fauna of the region ; and by this means we may reduce two 
unequal regions to comparative equality. Again, all detached 
portions or islands should be omitted in estimating the compara- 
tive richness of regions, because they affect these regions very 
unequally. By adding Britain to Europe you increase the area 
without filing to the fauna, and thus make the region seem 
poorer ; tfffiile by adding Madagascar to Africa, or New Zealand 
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to Australia, you add to the fauna in a greater proportion than 
you increase the area, and thus make the region seem richer. 
For a fair comparison continents should be compared with 
continents, and islands with islands, and these should in every 
case be brought to an approximate equality of area by lopping 
off outlying portions with their peculiar species. We shall then 
get results which will be instructive, and which will afford us a 
true estimate of the comparative richness of different countries in 
the several classes of animals and plants. 

Alfred R. Wallace 


of such phenomena is admissible — a position which is not that ot 
Dr. Carpenter, or, as far as I am aware, of the scientific world 
generally. 

I beg to take this opportunity of apologising for my involun- 
tary appearance under false colours in this month’s Fraser. The 
letters “ F.K.S. ” were added to my name after the corrected 
proofs left my hands and wholly without my knowledge. I hare 
desired the editor to make a statement to this effect in his next 
issue, but in the meantime wish to set myself right with the 
readers of Nature. Alfred R. Wallace 


Mr. Crookes and Eva Fay 

In Dr. Carpenter’s eagerness to show that his statements about 
Mr. Crookes and Eva Fay had some basis of fAct, he seems 
entirely to have forgotten the real issue which lie has himself 
raised, and which is of great importance to all engaged in the 
study of these tabooed subjects. The question simply is, 
whether any investigation of the alleged abnormal powers of 
individual®, however painstaking and complete it may b<*, and 
however decisive its results, is to be branded with opprobrious 
epithets, without any proof of error or fallacy, but merely on the 
dicta of newspaper writers and alleged “exposers.” 

In the case before us Mr. Crookes made certain experiments 
in his own laboratory, in which the greatest refinements of 
modern electrical science were employed ; and of these he pub- 
lished a detailed account. That is the sum total of his acts and 
deeds in regard to Eva Fay. Yet because these experiments 
have been referred to in America as indorsing Eva Fay’s remark- 
able powers, and because some persons charge her w ith being an 
impostor, and go through an alleged imitation of her perform- 
ances, Dr. Carpenter accuses Mr. Crookes of encouraging “ dis- 
graceful frauds ” and indorsing a “notorious imno-tor.” Now 
it is clear that, to support this accusation, Dr. Carpenter must 
prosy that Eva Fay was an impostor in re-pect to what happened 
in Mr. Crocket's house, and that, to use Dr. Carpenter’s own 
words, she evaded his “scientific tests ” by a “ simple dodge.” 
He must prove that Mr. Crookes exhibited culpable careless- 
ness or incapacity iti accepting, as conclusive, tests which were 
really fallacious ; for, otherwise, how can Mr. Crookes be held 
responsible for anything which happened afterwards in America ? 
Dr. Carpenter has promised to do this in the forthcoming new 
edition of his lectures ; but as the accusation against Mr. Crookes 
has been made in the pages of Nature, and "the question is a 
purely scientific one — that of the absolute completeness of the 
test of “electrical resistance I call upon Dr. Carpenter to 
explain fully to the readers of Nature the exact particulars of 
that “simple dodge ” which is to destroy Mr. Crookes’s reputa- 
tion as a physical experimenter, and to sustain the reputation of 
his accuser. Unless the explanation is so clear and conclusive 
as to satisfy all the witnesses of the experiments that Eva Fay 
did evade the scientific tests, and that what they saw was simple 
conjuring, then Dr. Carpenter is bound to find a conjuror who 
will submit to the same tests as Eva Fay did, and produce the 
sime phenomena before the eyes of the witnesses, so as to show 
“how it is done.” Mr. Maskelyne, who professes to have 
exposed Eva Fay, will of course be ready to do this lor an ade- 
quate remuneration, which I feel sure will be forthcoming if Dr. 
Carpenter is proved to be right and Eva Fay's “simple dodge ” 
is clearly explained. 

1 have already shown (in this month’s l'ruser) that the sup- 
posed exposure of Eva Fay in America was no exposure at all, 
but a clumsy imitation, as will be manifest when it is stated that 
the exposer, Mr. BFhop, performed all his tricks by stretching 
j/w with which his hands were secured to the iron ring 
behind his back I There is hardly a greater exhibition of 
creauhty on record than Dr. Carpenter’s believing that such a 
pirjormcr proved Eva Fay to be an impostor and Mr. Crookes’s 
experiments valueless. But what can we expect when we find a 

scientific’inqinry ? e ^° rt quoted as authorily .in a matter of 

thf !? ‘.H whatever may be their opinion, a, to 

Sr h * P^ en: »neni called “ spiritualistic ” (by 

wm Crook “). ail men of science 

withdraw th. in'’ • at ^ * n common fairness publicly 

r2T.r i .l J k accusations he has made against Mr. 
Crookes and alt « ho are engaged in ,i milar investigations. If 
thts is not done it is equivalent to deciding that no possible proof 


Nocturnal Increase of Temperature with Elevation 

With reference to the article in Nature, vol. xvi. p. 450, on 
the above subject, allow me to place on record the following 
facts. On the night of January 7, 1874, in Lucknow, the tem- 
perature fell considerably below the usual. The minimum 
thermometer on the grass at the observatory registered $ # below 
freezing point. The destruction of plants in the Horticultural 
Gardens was great. Plantains, pine apples, sugar-cane, mango 
trees, casuarinas, pomsettias, colvilleas, bugainvilleas, &c., & c., 
were all injured ; some killed outright. The remarkable fact 
which I observed on that occasion was, that the destruction of 
vegetation was only up to a certain height, viz., up to between 
seven and eight feet from the ground. Above that, not a leaf 
was touched by the frost. On the mango trees especially, which 
were planted close to each other, it was very remarkable to see a 
distinct line of destruction along the trees, of seven or eight feet 
from the ground. This, I think, distinctly showed that the 
temperature on that night, above eight feet from the ground, 
was decidedly warmer, and thus protected all vegetation, 
while all below it was more or less injured, or killed by frost. 
Ollier observations, I made lately, corroborate the result of 
the direct observations made by Mr. Glaisher. During 
the commencement of October there were several rainy days, 
with an easterly wind ; .the total rainfall was under 24 inches. 
When it ceased, and the clouds cleared away, I observed the 
following : — Before seven o’clock in the morning there were only 
a few low-lying clouds to be seen. As the sun rose, the wind 
still in the east and almost a calm, clouds began to form 
in all directions; about noon, and till about 3 l*. M., the 
sky was thickly studded with cumuli of "various sizes. After 
that hour, wider and wider gaps began to form between the 
clouds, and the dissolving of the cloud-masses continued as the 
sun approached setting. About two hours after gurnet there 
was scarcely a cloud to be seen, and the twinkling stars came 
out in their full brilliancy. This melting of the clouds after a 
certain hour, and completely so after sunset, would, I think, 
indicate that the cloud region after sunset became decidedly 
warmer than it had been^during the day. E. Bonavia 

Lucknow, Oct >bcr 22 


Expected High Tides 

Mr. Edward Roberts in his letter lias, I think, missed the 
chief object I had in addressing you. 1 did not complain that 
the authorities had not taken pains to calculate the heights of the 
t des, but that while one could take up almost any paper on the 
coast and find the heights of the tides of the place for the coming 
w.**k, not one of the London papers, so far as I could find, 
supplied this information for its readers. What I felt to be a 
des'rable thing was that the Meteorological Office, or some other 
co .-tit uted authority, should send to the daily papers warnings, 
when i.cc ssary, that on such a day a dangerous tide might be 
expected with a wind from such a quarter and with such a 
barometer, as the tide would be unusually high under even favour- 
able weather — in fact, give a forecast of the tide. 

It is almost useless to ask the public or vestries to put two or 
three facts together and think out the matter for themselves ; they 
require some authoritative announcement to prepare for danger. 
And this is the more necessary as an overflow of the Thames at 
above-average spring tides is, as Mr. Roberts says, now a matter 
of meteorological circumstances only, and on account of the 
increased range of the tide in the river. 

I was not aware that Captain Saxby had predicted high tides so 
far back as 1869. If, as Mr. Roberts says, the Astronomer- Royal 
wrote re-assuring the public that there was nothing extraordinary 
in the November 3 tide, and as, on the contrary, that tide rose 
3 feet 3 inches above Trinity high water mark, this incident may 
possibly hive had something to do with the establishing of 
Captain Saxby’s reputation with the public as a predictor of tides, 
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especially if he had previously predicted the great tide of March 1 
of the same year, which rose to 3 feet 7 inches above the mark. 

With respect to the actions of the planets, I did not refer to the 
ordinary tide-producing power, for on working that out some 
years ago for one of the planets I was somewhat surprised to find 
that the height was, I believe, a fraction of an inch. I referred 
rather to the action of that storm -producing power which appa- 
rently gives rise to the great atmospheric disturbances at certain 
times (and, indeed, more or less at all time>) in the sun, and 
by sympathy/ or even directly, in our a'mosphere. 

It. (\. Jenkins 

Diffusion Figures in Liquids 
Prof. Martini describes his diffusion figures as being “both 
new and singular.” In the Phil. Maq. for June and November, 
1864, I have described and figured various examples of what I 
call “the submersion figures of liquids” in continuation of a 
series of papers commenced in 1861 on “The Cohesion Figures 
of Liquids,” or those assumed by liquid drops when delivered to 
various surfaces. Some of these figures are identical with those 
given by Mr. Worthington in the Prot ceilings of the Royal Society 
for 1876, and recently in your pages. C. Tomlinson 

Ilighgate, N., December 3 


Bees and Flowers 

In last Thursday’s impression (p. 62) is a letter from Mr. II. 
O. Forbes, referring to bees confining their visits to plants of 
one kind during each excursion, and thus in a measure prevent- 
ing hybridisation of plants, &c. 

This may be the general habit of bees, but it is not invariable ; 
some beep, more especially their females, are to be found at 
certain plants only, as Andrew! hattoijiam , at the scabious 
Colletts succincla, at the heath, and many others in like manner. 

1 have collected bees for several years, and have often taken 
them with the pollen-grains varying from orange- red to almost 
white, and this mixture on the same leg. I have inclose 1 a 
slide of pollen-grains which I washed fiom the leg of an A ml rata 
ni&rc-ernea, and mounted in balsam ; this shows several very 
distinct kinds of pollen ; this was mounted in 1S75, and at the 
time I gathered such of the wild flowers as were then in bloom, 
and compared the pollen. 1 was able to identify several of 
them, but as I made no notes J cannot say which. 1 would 
advise such observers as intend investigating this very interesting 
sul'ject, to capture the insects and examine the pollen which may 
be found on them ; this will be difficult in the case of the Hombi 
and Apis, as they knead it into pellets, but with those which 
collect on the belly or whole leg it will be easy enough. 

Norwich John II. Bridgman 

Hearing in Insects 

My daughter bred this summer a number of the larviu of 
Sphinx ligustri and Afetopsilus ckpinor, and I was much struck 
with the extreme sensitiveness to the sound of the voice — 
especially of the former. The child’s treble 1 observed did not 
affect them so sharply; but at the first word 1 uttered they 
invariably started, and remained some time motionless, with 
head drawn back, after their manner. I was disposed to attribute 
it to the vibration set up in objects around by sounds toward the 
deeper end of the scale, as 1 have felt a form tremble under me 
at the deep bass notes of a strong singer ; but it had all the 
pppearancc and effects of hearing. IIenry Cecil 

Bregner, Bournemouth, December 1 


A ZOOLOGICAL STATION FOR THE CHANNEL 
ISLANDS 

S OME'definite prospect at length presents itself of the 
establishment within British waters of an institution 
long recognised as a leading desideratum among our 
Biologists, Museum- Conservators, and Natural History 
Students, namely, a building with the necessary appur- 
tenances suitably situated, and founded on a somewhat 
similar basis to that of Dr. Anton Dohrn’s noted Zoological 
Station at Naples, or the Anderson School t of Natural 
History at Penikese Island, Buzzard’s Bay, U.S. This 


long-felt need will be met by the proposed “Channel 
Islands’ Zoological Station and Museum, and Institute of 
Pisciculture ” described at some length in the advertising 
columns of this journal, and the establishment of which, 
or a similar institution, has been the guiding star and 
main object of the writer’s ambition during the several 
years’ “ apprenticeship ” spent by him as Naturalist a»d 
Curator to the various leading public aquaria of England. 

Successfully carried out, the more prominent features of 
this undertaking will comprise, as at Naples, in addition 
to an attractive public exhibition of the living inhabitants 
of the surrounding waters, laboratories fitted with tanks, 
tables, and all the necessary instruments and apparatus 
requisite for the satisfactory prosecution of marine 
biological research, supplemented by a library replete 
with the standard scientific works and serials mostly in 
demand by those occupied in such investigation. Under 
the same roof it is likewise intended to establish a natural 
history museum accessible to the public, and more essen- 
tially illustrative of the notably rich marine fauna and 
flora of the Channel Islands. In connection with the 
library and museum departments popular lectures upon 
natural history subjects will from time to time be given. 
Following the system productive of such gratifying results 
at the Penikese Island Station, it is further proposed foi 
the full development of the scientific advantages of this 
institution to institute summer classes for the attend- 
ance ot students, and to hold out sufficient inducements 
for the most eminent authorities on various biological 
subjects to deliver lectures and a course of instruction to 
these classes upon that branch of natural history with 
which their reputation is more especially associated. 

An entirely novel feature to be incorporated with the 
Channel Islands’ Zoological Station will be a department 
relegated to the conduct of experiments associated with 
the— in this country— little developed science of economic 
pisciculture, and in which department it is proposed to 
award a prominent place to the aitificial rearing of 
lobsters. Experiments made in this direction by the 
writer some years since at the Manchester Aquarium 
have decisively shown that the artificial culture of these 
Crustacea on an extended and systematic scale might be 
developed into a highly important and remunerative 
industry. In the experiments here referred to it was 
found that the little lobsters occupied from six to eight 
weeks in passing through tho^e singular free swimming 
larval conditions, known respectively as the “Zoca” and 
“ Megalops ” stages, antecedent to their assumption of 
the adult and ambulatory form, and during which short 
interval they exuviated or cast their shells many times. 
These initial metamorphoses safely past, their further 
development to a marketable size, is a comparatively easy 
task. The scientific culture of the oyster and other edible 
species will likewise receive attention in association with 
this undertaking. 

The appropriateness of Jersey as a site for this 
intended Museum of Pisciculture and Zoological Station 
is at once apparent, the variety and exuberance of the 
marine fauna of the Channel Islands being such as to 
assimilate it more closely to that of the Mediterranean 
than any other one within British waters. The occur- 
rence on the Channel Islands* coast of the Sea Horse 
(. Hippocampus ), Urchin-fish (Diodon), Remora ( Echencis ), 
Electric Ray (Torpedo), and Lancelet ( Amphioxus ), 
among the vertebrate group ; and of the Haliotis , Scy Ea- 
rns t Comal id a y P/iysa/ia, Veklla, Lucernaria, and many 
others among the invertebrate section, are a few from 
among many that might be named in demonstration of 
this fact. The sponge-tribe and the division of the tuni- 
cate might be likewise specially singled out as attaining 
upon the shores of these islands a development in both 
numbers and variety rarely if anywhere else excelled. 
Unprecedented facilities for the collection of all such roa- 
rine^poductions are also afforded by the extraordinary 
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\ 0 w l : mit to which the water recedes during the monthly 
spring-tides. In no case less than thirty, and not unfre* 
queitly mo e than forty feet. represents the vertical height 
of the rise and fall of the tide on these occasions, the 
waves on their retreat exposing to view and rendering 
accessible an extent of rocks and life-teeming pools that 
constitute a veritable elysium to the marine zoologist or 
botanist. The situation of Jersey, again, is such as to 
render it not only readily accessible to Knglish naturalists 
and students, accompanied with just that amount of sca- 
passage requisite to satisfy the marine predilections of our 
countrymen, but it is also most conveniently reached from 
France, Belgium, Holland, and other Northern European 
countries, and which will thus invest the institution with 
international utility. Paris, indeed, already supplies a 
considerable number of the numerous summer visitors to 
the island, and from these no doubt might be enticed a 
strong contingent of students for the laboratories. 

As will be lound in the advertisement already referred 
to, a special appeal is addressed to the scientific section 
of the community rather than to the general public 
for the funds required for the successful establish- 
ment of this institution, and it is certainly most desirable 
that an enterprise calculated hereafter to confer so great 
advantages upon this more limited class should receive a 
fair quota of support through its ranks. The sum total 
required, in fact— 5,000/. — for the founding of this zoo- 
logical station, and all accessory departments, is so 
comparatively small as to place it not quite beyond 
the pale of hope that sufficient enthusiasm to effect 
the purpose may be yet forthcoming from among the 
more wealthy devotees to the shrine of science, and in 
emulation of the praiseworthy example set on the other 


GERMAN UNIVERSITIES 

'T'HERE have been comparisons made recently both in 
„ this and m other journals between the Universities 
of Germany and those of this country, and as the 
university question is at present giving rise to much 
discussion, it may be useful to give some statistics with 
reference to the former. Such statistics are much more 
easily attainable for Germany than for England, as there 
are two German publications in which all the important 
information concerning the various universities of the 
empire is systematically arranged, viz., the Deutsche 
Universiteits Kale fid ar and the Deutsche akademisches 
Jahrbuch . To obtain similar information concerning 

the universities of the United Kingdom it would be 
necessary to obtain a copy of the calendar of each uni- 
versity. Our statistics are obtained from the Jahrbuch , 
which contains information not only relating to the uni- 
versities, but also to the technical and high schools, learned 
societies, and libraries of the country. Some such pub- 
lication is wanted here, and might be made to include 
not only our various universities and colleges, but also 
our principal public schools. The Jahrbuch includes, 
moreover, the Russo-German University of Dorpat, the 
Universities of Vienna, Graz, Innsbruck, Prague, Czcr- 
nowitz, Basel, but these wc shall not take into account. 

Germany has in all twenty-one universities, each comp’etc 
in all departments. The number of students matriculated 
and non-matriculated attending each, mostly in the 
1876-77 semester was as follows : ~ 

! Matriculated Stud-nt* *Tj 


side of the Atlantic by Mr. John Anderson, the munificent 
founder and endower of the Pemkese Island Station. At 
all events, it is scarcely to be anticipated that so desirable 
an undertaking, replete with such promise of future 
advantage to the scientific world, will long lack the 
essential “ sinews of war,” considering that a contribution 
by each member of one only of our leading metropolitan 
scientific societies of less than one-half of his annual sub- 
scription to that society, would more than suffice to de- 
fray the whole expenditure contemplated. Through the 
kind liberality of a few, moreover, and the financial 
confidence of others, a small but substantial nucleus 
has been already formed, and it is confidently hoped 
that the full sum needed may ytt be raised in time for 
naturalists and the public generally to participate in 
the advantages the Channel Islands’ Zoological Station 
and Museum of Pisciculture will place at their disposal, 
so early as the summer of the year 1S7S. 

In conclusion it is perhaps desirable to note that in 
drawing up the legal foundation of this Channel Islands’ 
institution the strictest care has been taken to permanently 
exclude all possible chance of the societ>’s premises being 
used lor any of those attractions of an entirely irrelevant 
and unscientific nature more usually associated with exhibi- 
tions of the living inhabitants of the ocean, and the 
existence of which mu*t ever constitute an insuperable 
barrier to that good service to science which these last- 
named establishments might otherwise contribute. It is 
only under such restrictions as are abov .* set forth that 
patronage and support are solicited. In recognition of the 
purely scientific status of this enterprise, the members of 
the Executive Committee, or Directors of the Society, 
have also unanimously resolved to accord their services 
as such members gratuitously; and it is further, pro 
posed, so as to divest the undertaking of any merely 
speculative aspect, that all profits arising from the busi- 
ness of the Society, beyond what would yield to the 
shareholders a return of five per cent, shall be devoted to 
the further development of the institution, or otherwise 
towards the aid and promotion of scientific research. 

St. Heliei’s, Jersey W. Saville Kent 



Theology. 


*»J 

*> 

7 % 

’a. 

j! 

A, 

‘C 

e 

a 

z 

lot »l. 

Berlin ... 

, 

... ; 139 

IC03 

281 

I of> 7 

2107 

4517 

Bonn ... 

... B >3 

200 

1 18 

3*2 

36 

829 

Breslau 

... 107 

377 

165 

458 

*5 

1 122 

Erlangen 

... 136 

37 

102 

*47 

— 

422 

Freiburg 

41 

64 

12S 

60 

36 

329 

Giessen * 

.. — 

— 

— 

— 

10 

33 * 

Go t : ngen 

71 

324 

122 

474 

— 

99 * 

Greilswald 

32 

89 

235 , 

142 

9 

5°7 

Halle ... 

... 190 

150 

* l >3 

459 

16 

89K 

Heidelberg 

9 

410 

IOI 

215 

60 

795 

Jena 

66 

IOI 

71 

201 

20 

459 

Kiel . . 

47 

>4 1 

73 ' 

78 

11 

223 

Kb.dgsberg 

... i 44 

186 , 

127 

264 

10 

6 3 * 

Lei /ig 

328 

1102 1 

3 r >4 

1182 . 

1 *3 

30K9 

Marburg 

49 

65 i 

104 

164 

4 

386 

Mun cli 

... ; 75 

357 , 

440 s , 

408 4 

— 

I28j 

M u n-tcr 

... 208 



223 

— 

43 * 

Rostock 

... j 24 

35 ' 

31 1 

54 

— 

*44 

S'ra-sburg 

49 

21 1 

178 l 

236 B 

26 

700 

Tubingen 

... i 295 

251 

138 | 

335 " 

6 

1025 

W urzburg 

. ... | 150 

93 

547 j 

32 « 

22 

1040 


2223 I 5069 j 342 8 ! 6 7*7 2 5 01 20221 ) 

Thus, then, there are about 18,000 matriculated stu- 
dents attending the twenty-one universities of Germany, 
under a teaching staff of about 1,300 paid prof s-*om, 
besides about 450 privat-docemen. Of the students, 
about one-third belong to the philosophical I facuhy, the 
faculty in which the sciences are included. Unfortu* 

1 In “ Philosophy" are inc'uded the physic*! and natural •*'•■****. 

a The Giessen students arc divided into Hessian and non-Hessian, not 
according to faculties. ► 

3 Including 100 students of pharmacy. 

4 Including o students of forestry. . . . . 

5 Including 07 mathematical and natuiui science students, these being p t 

separate fa mily at Strassbu'g. The figures are lor 10 ft , 

including 53 students in political economy and * 4 f *** natural science 
th*se subjects forming separate facu'ties at Tflbingcn. 
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nately, in very few cases is the number of students 
attending the scientific as distinct from the literary classes 
given, and only in one or two universities has science as 
yet been erected into a separate faculty. If we may take 
the two universities, Strassburg and Tubingen, in which 
natural science forms a separate faculty as a criterion 
from which to judge of the number of students of sci .ncc 
in the other universities, the proportion must be very large. 
In Strassburg, of the 236 students whom we have placed 
in the philosophical faculty, ninety* seven arc students of 
science, and in Tubingen 100, or something like onc-third 
of the whole philosophical faculty. Or again, if the 
number of science students is at all in proportion to the 
number of science teachers, the position held by science 
in German universities is in striking contrast to its 
fos'tion in our universities and colleges. Of the profes- 
sors, among whom we do not count the privat-docenten, 
about one-half belong to the philosophical faculty, and 
of these again, nearly one-half are teachers of science, 
that is, in the philosophical faculty of the German univer- 
sities there is one teacher on an average to every ten stu- 
dents, and in science the proportion is considerably greater. 
In these estimates we do not take account of the medical 
faculty, in which, in most of the universities, there are 
several chairs which might well be classed as belonging 
to science generally. 

For example, the well-known anthropologist, Dr. 
Virchow, the conclusion of whose address al the German 
Association we give this week, is Professor of Pathology 
at Berlin, and has been able to bring the results of his 
special medical line of investigation to bear, in an im- 
portant way, upon his anthropological researches. Both in 
Berlin and elsewhere, other names of eminent medical 
professois might be mentioned who have not only them- 
selves made important contributions to science, but under 
whom students are encouraged to do so likewise. 

Of the nature and extent of the scientific teaching in 
German universities some idea may be formed from the 
subjects represented by the teaching staff at Berlin, which 
may fairly be taken as a type of the whole. In Berlin 
then we find that there are (excluding the privat-doccnten) 
five professors of mathematics, two of astronomy, seven 
of chemistry, five of physics, three of geology, four of 
botany, two of zoology, one of meteorology, two of 
geography, one of anthropology, and one of agriculture 
physiology and comparative anatomy being well repre- 
sented in the medical faculty, and we might well have 
included among teachers of science those who devote 
themselves to the scientific investigation of languages. 
But a mere statement of the number of teachers gives 
no adequate idea of the means at the command of a 
German University for training its students in science. 
The number of teachers in each subject secures that 
its various departments will be thoroughly worked 
out, and gives a student a chance of following out any 
specialty he may take up; this is made still fuither 
possible by the number and variety of institutions, 
museums, laboratories, collections, &c., attached to each 
university, not to speak of its large and comprehensive 
library. In connection with Berlin alone there are twenty- 
three scientific “ Anstalten ” as they are called, for practi- 
cal investigation in connection with the various faculties. 
Had we taken the numerous Realschulc and the high and 
polytechnic schools into account, where an education can 
be obtained quite equal to that obtainable at most of our 
universities and colleges, it would have been seen that 
higher education in Germany leaves little to be desired. 

And in reference to the subject of our leader this week, 
we would point to these Realschulen as embodying the 
German id^ a of what practical training should be. The 
carefully drawn -up time-tables of these schools are an 
instructive study, showing, as they do, that general mental 
culture is regarded as of the first importance in train- 
ing a youth for the work of the world. 


The Jahrbucli gives a statement of income and expendi- 
ture in connection with only one or two of the universities. 
Some interesting details, however, on the contributions of 
the State to the universities, as well as on other points, 
were given in a recent number of the Academy by Prof. 
Ray Lankester : — 

“ The sum expended by the North German States on 
tke twenty universities belonging to them is annually 
more than 500,000/. The Imperial Government has ex- 
pended upon the new University of Strassburg alone 
70,000/. in one year. The University of Leipzig alone re- 
ceives annually from the Saxon Government over 50,000 /. 
There are eight universities in North Germany which 
are little, if at all, less costly, and there are eleven of 
smaller size which receive ea< h from 8,ooo/. to 20,00 o/. 
annually. 

“ In North Germany there is one university to every 
two million inhabitants ; in Austria there is one to every 
five millions ; in Switzerland one for each million ; in 
England one to every seven millions. In the twenty 
North German universities there are 1,250 professors. 1 
In the British Islands we ought to have sixteen uni- 
versities and 1,000 professorships in order to come 
up to the same level in this respect as North Ger- 
many. The stipend (apart from fees) of a professor in a 
German university ranges from 100/. to 600/. a year. As 
a rule, at the age of five and-thirty, a man in this career 
may (in Germany) count on an assured income of 400/. 
a year (with retiring pension). The expenditure on atten- 
dants, libraries, laboratories, and officials may be calcu- 
lated as being (in a well-conducted university) more than 
equal in amount to the total of the professor stipends. 
Taking the average German professorial stipend at only 
200/. a year, we find that 250,00V. must be spent annually 
on this item alone in the North German States. ■ 

“ In order to equip and carry on sixteen universities in 
this country which should bear comparison with the Ger- 
man universities, we requite not less than an immediate 
expenditure of 1,000,000/. sterling in building and appa- 
ratus, and an annual expenditure of from 500,000/. to 
800,000/.” 

When we add to the Government subsidy the income of 
the universities from other sources, the sum is enormously 
increased. The half-million, moreover, does not include the 
occasional grants of the Government for special purposes. 
Some idea of the magnificence of these was shown in our 
recent “ University Intelligence,” where it was stated that 
in the budget submitted to the present Prussian House of 
Deputies are the following items Erection of the Ger- 
man Industrial Museum, 9 >8,000 111k. ; erection of a 
Polytechnic in Berlin, 8,393,370 mk. ; erection of an 
Ethnological Museum in Berlin, 1,800,000 mk. ; and for 
the Berlin University, erection of an Herbarium, 422,000 
mk. ; of a Clinic, 1,955,000 mk. ; of a new building for a 
second Chemical Laboratory, as well as of a Technical 
and Pharmaceutical Institute, 967,000 mk. 

OUR ASTRONOMICAL COLUMN 

The Meteorite op July 20,1860. -The occurrence 
of the splendid meteor of November 23, which has 
probably been observed with sufficient completeness to 
allow of the determination of its path, while it remained 
visible, recalls a similar object which passed over the 
northern parts of the United States and adjacent parts of 
Canada, on the evening of July 20, i860, which was made 
the subject of investigation by the late Prof. J. H. Coffin, 
of Lafayette College, N.Y. Probably no one of these 
remarkable bodies has been more extensively observed, 
and we do not remember any case where the calculations 
have been more laboriously conducted, and with greater 
hope of reliable results. 

* MP we presume professors strictly so-called, exclusive of “ privet 

docenten.” 



Dec. 6 , 1877] 


NATURE 


>05 


The “meteoric fire-ball,” as Prof. Coffin calls it, was 
first seen moving in an easterly direction from a point 
nearly over the western shore of Lake Michigan, though 
it may have become luminous somewhat furrher to the 
west as the sky was clouded over that region. From 
thence it was watched until it disappeared out at sea in a 
south-easterly direction from the island of Nantucket. 
Its course was therefore about i,3po miles, and it was 
seen for several hundred miles pn either side of this 
track. Upwards of 230 descriptions of the meteor were 
collected, and upon the best of these Prof Coffin under- 
took the determination of the orbit, by an elaborate pro- 
cess detailed in hts memoir, which formed No. 22* of the 
“ Sm thsonian Contributions to Knowledge,” entitled “ On 
the Orbit and Phenomena of a Meteoric Fire-ball, seen 
July 20, i860.” The various accounts of the meteor are 
printed in the memoir, and reveal some peculiar points of 
interest in its path. There were two “remarkable ruptures 
of the main body of the meteor,” particularly near the 
meridian of 77° we*t of Greenwich, when it separated into 
two parts nearly equal in size which disappeared below 
the horizon, as one observer describes it, like a chain- 
shot 

Considering that whatever might have been the orbit 
of the meteor before it became visible, its course while it 
was under observation, from being so near the earth, must 
have be<-n controlled almost wholly by her attraction. 
Prof. Coffin mentions that the orbit he has investigated is 
not the path of the meteor in space, but the orbit relative 
to the earth, having the centre of our globe in one of its foci. 
Approximate elements having been obtained, azimuths and 
altitudes deduced from them were compared with those 
given by the vaiious observations to ascertain what modi- 
tications of the elements were required in order to satisfy 
them. It was found that with certain corrections thus 
indicated the first orbit represented tolerably well most 
of the reliable observations to the west of 76’ or 7 7 0 , near 
which the most easterly of the two points from which it 
was determined, was situated ; but further to the cast the 
discrepancies between calculation and observation were 
“so great that they could be reconciled only by introducing 
changes in the elements of the orbit, one on the meridian 
of 77 0 and another near the meridian of 74°, and as Prof. 
Coffin remarks, it is worthy of note that it was in the 
vicinity of these points that observers report the violent 
ruptures of the body of the meteor, which seems to afford 
a rational explanation of the changes of elements found 
to be required. It was apparent that while the meteor 
descended rapidly towards the earth till it reached the 
meridian of about 74 0 , it afterwards rose, and the change 
was too great to be accounted for on the supposition that 
the meteor at that point attained the perigee of its hyper- 
bolic orbit. After the introduction of other considera- 
tions, it resulted that the path divided itself into three 
sections, “ the first and third of indefinite length, over 
only a small potion of which the meteor was visible, and 
the second an intermediate one, 160 miles long, where it 
was most brilliant.” The elements fbr the three sections, as 
finally adopted, are 


Long, of perigee ... 

** . descending node 
Inclination to ecliptic 

Eccentricity 

Ma)ur semi-axis ... *** 

. Pengeal distance * 


, - 10 inese elements, r.rou 

,k concludes that the meteor entered the sphere of 
the tatth. attraction from the direction of the constella- 
tion Sextans, in about R.A. 148% N.P.D. 87“, and left it 
toward a point m R.A. 355°, N P.D. 121 0 . 

The Planet Mars and B.A.C 8129. — The near ap- 
proach of Mars to the seventh-magnitude-star, BA.C. 


Sec. I. 

Sec. 11. 

Stc. III. 

57 • 

• 275 37 - 

2 &l 2 

- 332 

. 325 11 ... 

329 24 

66 12 . 

. 67, 10 ... 

66 26 

- 2*9984 • 

. 2*9817 ... 

2 9921 

.. 2005*3 . 

. 2005*3 ... 

2005*3 

- 4007 . 

• 3974 ••• 

3995 

the perigeal distances 

are ex- 


8129, appears to have been observed pretty generally. 
Taking the mean place of the star from the Washington 
* kt apparent position on the evening 
of November .2 ts found to be U. 2 3 h. t 4 m. 24-37*., 
N.P.D. 96 >34 22 5 - . % Leverner’s tables the place of 
Mars at 6h. Greenwich tune and the hourly motions 
were : — ' 


R A ajh. 

N.P.D 9§‘ 


Hm. 24S QI + 3V473/. 
34' 25" l - 30" *4V. 


Taking account of parallax, the star at 6h. would be on 
an angle of 319*4, distant from planet’s centre, i 7" S,bv 
calculation, as seen at Greenwich. Probably the actual 
approach was not quite so close. 


The Binary-star Castor.— Dr. Doberck, of Col. 
Cooper’s Observatory, Markrec, whose investigations 
relating to the orbits of the revolving double-stars have 
been on several occasions referred to in this co’umn, has 
corrected the elements of the fine binary « Geminorum, 
given by Thiele in 1859, by measures to 1877 inclusive.. 
Thiele’s period of revolution was 997 years, Dr. Dobcrck’s 
calculation gives 1,001 years, and the comparison with 
observations, from those of Bradley and Pound in 1719 to 
the present year, exhibits no larger differences than are 
to be attributed to unavoidable errors, or in one or two 
cases, bias on the part of the observer. The new elements 
are as follow : — 


Fassage of the peri-astre 174975 


Node 

Node to peri-astre on orbit 

Intimation 

Eccentricity 

Semi-axis major 

Revolution 


27 40 (meridian of 1S50). 
21)7 13 
44 M 
o 3292 
7 - 4:> 

1001*21 years. 


This orbit gives, for 18780, position 234 ‘9, distance 
5 "76. 


Transits of the Shadow of Th an ai-ross the 
Disc of Saturn. — Mr. Marili has drawn attention to 
the following dates of transit ot the great satellite’s 
shadow, as the only opportunities for observation until 
the year 1891 : — December 9, about 6 J h. Greenwich time, 
December 25, about 5?Jh., and January 10, about 5h. 

The “Nautical Almanac,” 1 88 r. — As usual the 
Nautical Almanac was published in November, the last 
volume being for the year 188.1, which docs not appear to 
be one distinguished by any particular astronomical 
phenomena. The two solar eclipses on May 27 anil 
November 21, the first partial, the second annular, aie 
both invisible in this country, and the line of annularity 
in the November eclipse runs at great south latitude. 
The total eclipse of the moon on June n will also bi 
invisible here, while in the partial eebpse on December 3 
(magnitude 0*97) the moon will rise at Greenwich about 
twenty minutes after first contact with the shadow. A 
transit of Mercury on November 7, will be wholly in- 
visible in this country, the first external contact (geo- 
centric) taking place at loh. 16m. 13s., and the last at 
I5h. 37m. 4 is. mean times at Greenwich. The list of 
visible occultations does not contain any planet, nor any 
star over the third magnitude. The list of standard stars 
is on the same scale as for the year 1 880, and numbers 
close upon 200. The Nautical Almanac circulates to the 
extent of more than 20,000 copies, inclusive of the number 
appropriated for the use of the Royal Navy. 


OLE RUMER 

il /HEN Newton’s “Principia” raised the theory of 
VV astronomy to a height not previously dreamt of, 
practical astronomy was still where T yctio Brahe left it 
almost a century before. Such was the respect paid to 

G 2 



nomers were in possession of a skill in handling their 
apparatus which has since been lost. It should also 
be taken into account that the telescopes of Hevel’s 
day were generally of Dutch construction, and 
Kepler’s tube, with wires in the field to mark the 
centre, was first brought into general use by Auzout 
and Picard about the end of the century. Of hardly 
less importance was the application of the pendulum 
to clocks, which from that time have been used as 
astronomical instruments. They had in Tycho’s 
observatories been used merely to show what o’clock 
it was when observations were made, but never to 
determine differences of right ascension. 

With sufficiently good clocks it was possible to 
determine the positions of the stars by observa- 
tions in the meridian alone, and it was no doubt 
Picard who first became aware of the immense 
advantage of this. Consequently he solicited Go- 
vernment for a large mural quadrant, but Cassini 
was then called in from Italy, and no notice was 
taken of the request made by Picard, who, unfor- 
tunately for the practical astronomy of P rance, was 
not thought much of by the court of Louis XIV,, 
his important, but modestly-conducted researches 
being eclipsed by Cassini’s brilliant discoveries. 
Had Picard got the direction of the Royal Obser- 
vatory in Paris he would have been able to make 
further improvements in the construction of instru- 
ments ; but with no sufficient means at hand, he 
ascribed the partial failure of his attempts to the 
small size of his instruments. A mural quadrant 
like Tycho Brahe’s, but furnished with a telescope, 
was first fixed at the observatory when Picard 
died. 1 Flamsteed and Sharp adopted the methods 
just as Picard left them and with all their draw- 
backs. They used the quadrant both for right 
ascensions and declinations. Their observations 
may perhaps be said to be twice as accurate as 
Hevel’s naked- eye observations. 

This was the state of practical astronomy when 
R&mer raised it to a height which was not sur- 
passed before Bessel. Ole Romer was bom in 
Aarhus on September 25, 1644. Thence he came, 
1662, to Copenhagen, where he studied mathe- 
matics and astronomy under Erasmus Bartholin, 


QVADRANS MVRALIS 

SIVS TICHONICUS. 



s Thu interesting irstrunent U represented in Fig. i. It was cut 
wholly in b*ass una fi*ed with strong iron sert-ws ns exactly ns ponsible 
in the meridian in the souin-wettt m room of the ground-floor of U rani burg. 
Ita tadiuft wa* about six fe< t, and it could by means of transversals be read 
off to ten seconds <>l arc It had in a hole in the south-western wall in the 
cenue a git cylinder and two pinnules movable along the edge, which weie 
so Constructed that the slit could be opened or doted more or lew according 
to U19 faintness or Ungbttu t* of the objects to be observed. Tycho Brahe, 
who, in contmdist net on to Ole RBmcr. was not only anxious about the 
quality but aha. about the appearance of his instruments, had ornamented 
the large empty »i ace of the quadrant with the splendid picture shown in 
the plate. Be is here deputed in his usual attire. At his feet is lying one 
of his favourite hunting-dogs, more as a symbol or ingenuity than as a 
symbol of nobility. Behind him are rtnall poiuaits of King Frederick and 
QueenSofie. Thu was painted by John of Antwerp and is mote like him 
than any other image, but the space cootamed also an architectonic picture 
by Steenvinke), somewhat reduced a* it ai a dis<»nce. In the upper story 
are represented some of his most celebrated instruments, in the middle story 
the library in- ide with the large celestial globe ana his pupils occupied with 
their studies, and in the collar the chemic.ti laboratory. On the plate t« seen 
a young ni'i observing through one »*t the pinnules, anoti tr is watching the 
docks, while a third is noting down their rematks at a tab'e dTycho Brahe's 
taage seems as if admonishing and instructing them in their work. 


Fui. x. 

observations of the eclipses of the first satellite of Jupiter. 
His results, which were not very exact, were, however, 
contested by Cassini and most other authorities for a long 
time after. Indeed, the theory of the motion of the 
satellites was at that time so little elaborated, that similar 
conclusions might be questioned all the more as they had 
been deduced from observations of the first satellite 
alone. Romer shortly afterwards discovered the epi- 
cycloid, and published a paper on the proper form of 
toothed wheels, and descriptions of a Jovilabium and 
Saturnilabium ; he afterwards invented different kinds of 

* On this occasion fire-signals wen for the first time made use af for the 
determination of longitude. A fire was lit on the top of the aatr jnumica 
lower in Copenhagen, There Picard eclipsed u at regular inte ra's, and 
the p a— sent the light disappeared was noted by the observers oa H voen. 
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under the open air, rendered their use, however, so in- 
convenient to the observer, that Romer a^out the same 
time arranged an observatory in one of the windows of 
his dwelling house. Here was placed the transit instru- 
ment which Romer invented, but it was greatly inferior to 
the instrument he afterwards constructed. The telescope 
was not fixed in the middle of the horizontal axis as in 
modern instruments, but near one end. The axis, which 
rested on iron supports in the wall, was a long and thin 
iron bar, furnished with a counterpoise acting in the 
middle, to prevent flexure. The tube itself was cone- 
shaped for the same reason. In the focus were drawn a 
horizontal and a number of vertical wires. The interval 
between the three he generally used was thirty-four 
seconds in the equator, and the time was noted to half 
seconds. The field was illuminated by means of a 
polished ring placed outside of the object-glass. The 
circle was not movable with the telescope but fixed to the 
wall, and the telescope carried with it a microscope fixed 
upon an arm for reading the declinations. The arc was 
divided to ten minutes and in the microscope were eleven 
wires, each one minute distant from its neighbour. 
The minutes were read thus and could be sub- 
divided by estimates to about four seconds. The 
instrument being placed in a window Romer could only 
observe the stars of between twenty -eight south and forty 
degrees north declination, and the arc was therefore not a 
whole circle but merely about seventy degrees. The error 
of collimation was corrected by reversion. The axunu h 
was ascertained by comparing the observed eiror of the 
clock with that determined by corresponding altitudes. 
It was at this observatory that Romer tried Irom obser- 
vations of the right ascensions of two bright stars on 
oppos te sides of the sky, to determine the sum of their 


Fig. a.— Mural Circle. U-S- Naval Observatory. 


P3 Rut these arrangements did not long satisfy Romer, and 
resting 1 in 1704 he built, at his own cost, the Obscrvatorium 
already Tusculaneum,” seventeen feet long and broad, near tbe 
of the village Vridldsemagle, between Copenhagen and Rots- 


which gave him occasion to write several interesting | m ^“en feet long and broad, 

Kg', U uSTpS* rrx™ on. .( .d villas. VridlttWmaijle, b.»«» C.p.al» e .a a 

altitude of Mars, which was simultaneously 
observed by Richer in Cayenne, for the deter- I 
mination of the parallax of the sun. H is fame 
increased so much that he was made tutor to 


the Dauphin, and in 1681 Christian V. called 
him to Denmark as Astronomer- Royal. His 
great technical knowledge made him useful to 
that country in many ways, and we see him in 
succession as Professor of Mathematics, Mayor 
of Copenhagen, Master of the Mint, Prefect of 
the Police, Privy- Councillor, and one of the 
Judges of the Supreme Court, in all of which 
capacities he left behind a lasting fame. He 
was one of the first who recommended Pro- 
testants to adopt the calendar as reformed by 
Gregory XIII. He had also to make a journey 
in 1687 to acquaint himself with the latest 
progress in naval architecture and pyro- 
technics. We cannot fail to respect his per- 
severance when we hear that, notwithstanding 
so many different occupations, he left behind 
about as many observations as Tycho Brahe 
himself. But these were mostly all lost by the 
great fire which devastated the town in 1728. 

Romer found in Copenhagen the old obser- 
vatory of Longomontanus on “ the round 
tower” almost devoid of instruments, and it 
was first in 1690 that two were placed there. 
One of these was not unlike a modern eqaa- 
torial, and intended for extra-meridian obser- 
vations ; but it was generally clamped in the 
meridian, and used as a transit circle. The 



> — Meridian Circle. U.S. Nival Observe ry* 


other was a vertical circle for taking corre- 
sponding altitudes, a method much used by Picard. The 
position of these instruments on the top of the tower (over 
100 feet high)} where the observations had to be made 


jh. r*** a— i'SisTSsj: 
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from north to sou»h, which was closed with shutters when 
not in use. The axis was made of conical iron plates 
lighter and more indexible than in the old transit. The 
pivots were conical and fitted into brass holes on the 
sides of the pillars, into which the axis was tightly pressed 
with screws. The axis could be shifted a little both in 
altitude and azimuth. Rfimer had afterwards occasion to 
regret that the instrument was supported on wooden 
pillars and not on stone. The tube was not fixed imme- 
diately to the axis but to the circle. It was five feet ]ong« 
and allowed stars of the second magnitude to be observed 
during the day. It had three horizontal wires in the 
focus and seven vertical ; the intervals between these 
were twenty-four seconds in the equator, and the time 
was noted to a fraction of a second. There wc re three 
good clocks in the observatory. The circle which was 
fastened to one end of the axis was about five feet in 
diameter. It is not unlikely that Romcr afterwards con- 
sidered a smaller size preferable He disapproved alto- 
gether of the use of the quadrant and sextant, and said 
that a circle of four feet was superior to a quad 1 ant of 
ten. This circle had been divided to ten minutes with 
Rimer's own hands, and m the microscopes three seconds 
were easily discerned. It was read by two microscopes 
fixed side by side to one of the supports of the axis. 
Before the observations were m ide the circle was ascer- 
tained, by means of a plumb-lme, to be vertical. The 
errors of collimation and azimuth wore determ mod in 
the same way as with the old instrument, and Romcr 
had fixed two meridian-marks, which were besides used 
to discover whether the microscope s had changed their 
position. Khmer was the first who determined the 
azimuth from culminations of circumpolar stars above 
and below the pole. 

Besides tins instrument Romcr had also a transit 
instrument placed in the firri vertical, but that was not 
used much because it had been so badly made by the 
woikmen that it disturbed the meridian circle with which 
it had one of the supports in common Romcr intended 
to observe declinations of fixed stars vyith it and compare 
them with those obrerved in the meridian, and thereby 
determine the refractions. He would also have obstrved 
the sun with it 

After Rq liter’s death, on September j 9, 1710, his obser- 
vatory was neglected and the instruments were spoiled, 
when at last they were sent to Copenhagen. Koiner was 
to have published a description of tic observatory and 
his methods, but was prevented by the illness which ter- 
minated his active career, and the descriptions were after- 
wards given from memory by his little gifted pupil and 
successor, Horrebow, who did not fully understand ail 
the piecepts of his great master. All his observations 
and instruments w k ere ultimately destroyed by the con- 
flagration of the observatory in 172B, except three days’ 
observations, which Romtr had intended to use for his 
description of the instruments. Thus it came to pass 
th?Lt this great genius passed away without any adequate 
influence upon the progress of the science. These three 
days’ observations have been carefully reduced by Dr. 
Galle ; their accuracy is shown to be almost equal to 
that attained at the present day. 

In England the methods adopted by Flamsteed were 
followed until Bradley permanemly introduced Homer’s 
transit at Greenwich. He continued, however, to use the 
quadrant for decimations, and in most other observatories 
of this country the right ascensions and declinations con- 
tinued to be observed with different instruments. We 
may also trace to this circumstance the immovable heavy 
mural instruments so common in this countty. 1 The 
French astronomers adhered to Picard’s methods until 
lately, and used quadrants even for the right ascensions ; 
the transit in the first vertical was not used before it was 

1 On the accompanying plat** are rerresented or.e of the formerly mor 
common n.ural circle* (Kig. a), mu also a m rwuan circle T* 3) ’> both 
inUrumcLt, of the U.S. Naval ^Observatory, Washington. 


rediscovered by Bessel. On the whole we may say tha 
no observatory fully expressed Rimer’s ideas before 
Bessel’s and Struve’s practical talents had altogether 
changed the face of the science. W. Doberck 


NOTES 

Prof. Kirchhof has been created a Knight of the Order 
of Maximilian for Science and Art, by King Louis of Bavaria. 

M. Brunet, the late French Minister of Public Instruction, 
nominated M. Gramme, the inventor of the well-known machine 
for generating electric light, a Chevalier of the Order of the 
Legion of Honour. 

Nearly 200/. have already been promised for the Darwin 
Memorial Fund at Cambridge. 

A monument was inaugurated on November 23 at Rouen 
in honour of M. Pouchet, the celebrated naturalist, who 
organised the Rouen Mu-emn in 1828, and died director in 1872. 
M. Pouchet was a correspondent of ihe French Insdiute. He 
was a supporter of the theory of spontaneous generation. 

The Rhine Provincial Museum in Bonn has succeeded in 
purchasing ihe famous collection ol prehLtoric remains from the 
Neandtr Valley, hitherto m the possession o f the late Prof. 
Fuhlrott, of Elberfcld, although a high price bad been offered 
from England. 

Preparations are being made at the Champ de Mars, Pari?, 
for executing Foucault’s pendulum experiments on an enlarged 
scale. His appiratus vras suspended in 1S51 under the dome of 
the Paniheon. It was in operation for a long while and removed 
only when the building was transformed into a church after the 
coup d'itat in 1852. The weight of the pendulum will be 300 
kilogrammes, and it wiU oscillu e at the end ol an iron wire from 
65 to 70 mitres long. Thus a special construction will be re- 
quired for it* suspension. The pendulum will be suspended above 
a grooved pipe which will move freely on an axis in its centre. 
The pendulum in oscillating will displace this pipe, which will 
remain, like the pendulum ip-elf, fixed in space, in riferenceto 
the constellations. Underneath the pendulum will be arranged 
a large terrestrial globe, from 25 to 30 metres in diameter. This 
globe, resting on the ground, wjll necessarily follow with the 
spectators ihe movement of ihe tarth. The pipe, on the con 
trary, supported by a pivot at the cx’remtty of the axis, will 
carry large indexes, which will appear 10 be dis laced with it. 
The globe, which wall represent the earth, having a consider- 
able volume, the movement of these indexts will be virible ; 
it will render tangi lein ‘•*>:ne degree to the least attentive, tie 
rotation of the plinpt on rs axis. 

In the Times of Monday is a pleasant leader on the Royal 
Society h propos of the anniversary Lst Friday. The article con- 
tains nothing striking, the unit of it being that the Royal 
Society has done much to foster science, but that science never 
was altogether, and is now not at all, dependent on the Royal 
Society for its progress— which is probably tme, The article 
concludes with a stiongly-ixpres-ed desire to see litrra’ure, “ the 
old learning,” recognised by the Royal Society, that, in fact, it 
should bp turned into a sort of Academy, after the pattern of 
that of Paris. Bat practically the French Academy is a collec- 
tion of societies, one ol which, like the Royal Society, devotes 
itself wholly to science. 

An article in Tues lay’s Times describes -some experiments 
which are bring made at ttie Fulham gas-works in ihe lighting 
of lamps by elec ncity. The patent is that of Mr. St. 
George Lane Fox, the distinctive feature being an electro- 
magnetic apparatus attached to each lamp, and connected with 
a central station, at w'tnch an electric current is generated. If 
the experiment* prove successful and the apparatus is adopted, a 
giett saving is likely to be effect'd. All practical difficulties 
fct tattoo w ever, 20 have been solved in America Electricity 
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has been tried for the purpose of lighting and extinguishing 220 
street lamps in Providence, R. L, scattered over a district nine 
miles long. One man attends to the whole business and does 
it in fifteen seconds. The method has now been on trial for 
some months, and a saving of ten dollars per lamp per year is 
reported. 

As might have been expected, Mr. Stanley has been received 
with unbounded enthusiasm at the Cape, and his followers 
petted and loaded with presents to such an extent that they 
must feel amply rewarded for all their labours. Mr. Stanley 
in his lecture at Cape Town, reported in the Times and Telegraph, 
went over all his journey again, and defended himself stoutly 
against the criticisms which have been made on his con- 
duct He is expected in England about Christmas. The 
United States House of Representatives are to pass a vote 
of thanks to Mr. Stanley, and the King of Italy is to present 
him with a gold medal. Would it not be just to recognise, in 
some public manner, the great service rendered to geography by 
the organisers of the expedition, the proprietors of the Telegraph 
and Herald 1 

Col. W. H. Reynolds has concluded a contract with the 
English Government by which the Post Office Department has 
adopted the Bell telephone as a part of its telegraphic system. 
In a recent telephonic experiment in connection with the cable 
miles long, between Dover and Calais, there was not the 
slightest failure during a period of two hours. Though three 
other wires were busy at the same time, every word was 
heard through the telephone, and individual voices were dis- 
t inguishea. This important experiment was conducted by Mr. 
J. llourdcaux, of the Submarine Telegraph Company. Some 
very successful experiments were made with the telephone 
on Saturday night between Aberdeen and Inverness, a dis- 
tance of 10S miles. Songs and choruses were distinctly trans- 
mitted, and conversation wms carried on at times with marvellous 
distinctness, notwithstanding the weather was unfavourable. 
The experiments were made with Prof. Bell’s instruments. The 
Berlin correspondent of the Daily Neivs states that a Berlin 
house is making a number of telephones for experimental use in 
the Russian army. The result is awaited with great curiosity in 
military circles. The Cologne Gazette denies that any telephone 
is in existence between Varzin and Bismarck’s office at Berlin. 

< )ur contemporary says that the distance, 363 kilometres, is too 
Drge for using a telephone with any advantage. 

On Dec. 1 the council of the Paris Observatory held its second 
meeting for deliberating upon the improvements to be suggested 
to the Government. The existing regulations had been printed 
and distributed among members, who discussed them article 4 by 
article, in order to better, understand their bearing. M. Faye, 
the present Minister of Public Instruction and one of the coun- 
cillors, did not resign his office. He merely intimated to his col- 
leagues that he should not take part in the discussions 10 long as 
he should be obliged to remain a minister for the welfare of the 
commonwealth. Consequently it may be considered as certain 
that the Assembly will come to no conclusion so long as the 
political crisis does not permit the learned . astronomer to resume 
his usual labours. M. Faye, whose voice will have great weight, 
is a strong supporter of the existing connection between astro- 
nomy and meteorology. 


The Society of Apothecaries have decided to offer two p 
for competition by young women under twenty year, of ag 
the acience of botany- The prizes will consist of a gold at 
alter medal and book* to be awarded to the first and se ( 
wndnfotea re.pect.ndy m order of merit The Rer. M 
Berkeley (the exammerfor the prizes ei.cn by the Societ 
medical students) will coodnct the examinations. The dab 
the examination and the conditions of w m be i 

lished shortly. 


A trizk of 1,000 Italian lire has been offered by the Com- 
mittee of the Italian Alpine Club for the best description of any 
Italian mountain group. 

The Horseshoe at Niagara, the .V™ York Tribune states, is 
now a right-angle rather than a curve. The rocks in the centre 
have been eaten away from year to year, and now the side wall? 
are crumbling. On November 17 a large section of rock toward 
the Canada shore fell with a tremendous crash, and during the 
night a still larger area went down. The falls now wear a new 
face, and visitors will undoubtedly be charged twenty-five cents 
extra next season. 

The Russian Government has issued an ukase according to 
which Novaya Xemlya is to be colonised. The Norwegian journal 
Trcmsoepostcn now reports that on August 28 last six Russian 
sailing vessels arrived at Tromsoe, carrying the necessary building 
materials such as timber, bricks, and lime for the construction of 
six houses upon Novaya Zemlya. These houses were to be con- 
structed during the course of the present autumn and are to be 
inhabited by six Samojede families, who will form the first 
colonial residents upon the island. The Russian Government 
hopes by the colonisation of Novaya Zemlya to be able to 
establish successfully a permanent commercial communication 
with the mouths of the Yenisei and Obi Rivers, while at the same 
time the new colony may form a convenient place of exile for 
political criminals. 

The deepest artesian well in the world is being bored at 
Peslh, and has reached already a depth of 951 metres. The 
well at Paris, which measures 547 metres has hitherto been 
the first. The work is undei taken by the brothers Zsigmondy, 
partially at the expense of the city, which has granted 40,000/. 
for the purpose, with the intention of obtaining an unlimited 
supply of warm water for the municipal establishments anil 
public baths. A temperature of 161° F. is shown by the water 
at present issuing from the well, and the work will be prose- 
cuted until water of 178° is obtained. About 175,000 gallons of 
warm water stream out daily, rising to a height of 35 feet. This 
amount will not only supply all the wants of the city, but 
convert the surrounding region into a tropical garden. Since 
last June the boring has penetrated through 200 feet of dolomite. 
The preceding strata have supplied a number of interesting 
facts to the geologist, which have been recorded from time to 
time in the Hungarian Academy of Sciences. Among some of 
the ingenious engineering devices invented during the course of 
the boring are especially noteworthy the arrangements for driving 
in nails at the enormous depth mentioned above, for pulling them 
out (with magnets), for cutting off and pulling up broken tubes, 
and above all, a valuable mechanical apparatus by means of 
which the water rising from the well is used as a motive power, 
driving the drills at a rate of speed double that previously 
imparted from the mouth of the well. 

The preliminary works for boring the British Channel Tunnel 
are being prosecuted with very great activity at Sangate. A 
shaft has been sunk to a depth of 100 metres, and the experi- 
mental gallery has been commenced. It is to be continued for a 
kilometre under the sea. If no obstacle is met with the work 
will be continued without any further delay. Two powerful 
pumps have been established for elevating the water which, of 
course, filters in in large quantity. 

In the French estimates for 1878 a supplementary credit of 
5,000 1 . is asked for the learned societies .in connection with the 
exhibition of 1878. 

An international exhibition is to hr held at Milan in 1879. 

An excellent measure was decided on by M. Brunet, the late 
French Minister of Public Instruction. Special maps on the 
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scale of tuttottb are *° b® designed of the country around each 
college, to that pupils when out walking, may be enabled to 
practice topography. These maps will extend to a radius of 
thirty kilometres from the college, and will be placed in the 
hands of masters. 

The Geographical Society of Paris will hold its anniversary 
meeting on December 19; a banquet will take place at the 
Grand Hotel on the 22nd. 

The administration of the Eastern Railway of Prance has inti- 
mated to the Geographical Society of Paris that orders will be 
given for inscribing on the wall of each station the altitude above 
the tea, the distance from Pari**, the name of the chief town of 
the district, the name of ths department, &c., &c. Thus railway 
travellers will learn the geography of l’rance nolens volens . 

In last week's Nature Mr. G. J. Hinde gave some details 
concerning the earthquake of November 4 in Canada. The Acw 
York Tribune gives some interesting details concerning the same 
earthquake in the States os well as subsequent earthquake 
phenomena. The shocks were felt in the east, in the west, and 
in the south. Commenting upon them the Chicago Evening 
Journal makes an interesting statement about the recent active 
condition of a little-known volcano in Nebraska. The latest 
earthquake shocks, it Mates, which especially affected Western 
Iowa, and wtre still sharper in Noith-eastern Nebraska and 
South-western Dacota,M)ring to mind the fact that the “ Ionia 
Volcano,” known to a few' scicn ific investigators of the west as 
existing in the high bluffs mar the little village of Ionia, in 
North-eastern Nebraska, is diu-ctly in the centre of the area 
traversed by the earthquake vihr.it ions, being in a retired spot, 
miles away from any line of travel, on the west bank of the 
Missouri River, in a bluffy region, the little volcano has attracted 
the attention of only a few of tho e who make such subjects a 
study, and hence is not mentioned, as we believe, in any of the 
works on geography or geology. The occurrence of the earth- 
quake, with its key or centre at the Ionia volcano, makes worthy 
of remark the fact that for a few months past this little 
American Vesuvius has been unusually active. Ps vapours 
have atisen almost constantly, and, for the first time since 
white men have viewed its action, these vapours have been 
easily distinguishable for a dozen or more miles away. 
The first of these disturbances of the earth’s surface was per- 
ceived on November 4 by the inhabitants of Northern New 
Hampshire, Vermont, Western Massachusetts, Northern and 
Central New York, and Canada. The court c of the shocks was 
from west to east. They were especially violent in the Adiron- 
dack Mountains region. On November 15 an earthquake shock 
was felt in the States of Kansas, Nebraska, and Iowa, and in 
Dakota Territory. The shock was a very severe one, and its effects 
were perceptible in most of the cities of the States mentioned. 
In Sioux City, Iowa, there were two earthquake waves, the 
second being the most powerful and immediately following the 
first. There was a continuous vibration lasting forty- five 
seconds. In Kansas the shock was noticed at Topeka and 
Atchison. At Topeka, in the Santa Pc depot, the employes felt 
the building rocking gently from north to south. On November 
16, the day following the earthquake in the west, a violent 
earthquake shock was felt at Knoxville, Tcnn. The shock was 
apparently only perceived at this place in the south, as there are 
no reports from any other southern city of such an occurrence. 

Nothing is as yet known about the Marquis Antinori and 
his expedition. The news of his death, which did not emanate, 
we believe, from the Italian Geographical Society, may therefore 
be considered as premature. Matteucci, who takes a lively 
interest in the fate of the Antinori expedition, will probably be 
able to gather more precise aud definite information at 
Khartoum, 


Prof. Stoitani, the eminent Italian geologist, has been called 
to occupy the chair of geology at the Instituto Superiore of 
Florence. He delivered his opening discourse on Saturday, 
November 17, and will give exclusively public lectures during 
the whole following scholastic year. 

The “Science Primers” by Hooker, Balfour Stewart, and 
Geikie, have been translated into Italian by Profs. Pedicino, 
Cantoni, and Stoppani, and published in nicely-bound small 
volumes by the editor, U. Iloepli, of Milan. 

The enormous whale captured in the Gulf of Taranto in 
February last, has now been studied by Prof. Capellini, who 
found it to be a new species, to which he gives the name of 
Balcrna tareniina. 

We are informed that Dr. Forsyth Major, of Florence, in- 
tends to publish a periodical for the “Zoology and Palaeontology 
of Vertebrata,” which will contain original articles in four 
languages. We cannot bat wish the best success to Mr. Major’s 
interprise, which is the first of the kind in Italy or anywhere 
else, we believe, 

A new and perfectly mounted meteorological observatory, 
under the direction of Prof. Nardi, was inaugurated on Sunday, 
November 25, in the Seminary of Fiesole, near Florence. The 
funds for the same were subscribed by the Bishop of Fiesole and 
the Dalian Alpine Club Another observatory will shortly be 
opened under the care of the latter society, at Castel Piam, on 
Mount Amiato, near Siena. The number of meteorological 
stations in Italy thus amounts to about eighty, the greater part 
of which have been founded on the initiative, and by the 
support, of the Club Alpino, who deserve every praise for their 
continual and strenuous efforts to further and foster the study 
of meteorology in Italy. 

A most elaborate monograph has been published by a dis- 
tinguished Italian geologist, Prof. Baretti, on the geology of the 
large Alpine group known under the name of Gran Paradiso 
in the Graiian Alps. 

In the An noli di Storia natural c del Museo Civico di Genoz’a , 
the illustrious traveller and botanist, Prof. O. Beccari, describes 
the wonderful gallery or bower-constructions of the Amblyornis 
in 0 mat a t observed by himself in the Arfak Mountains. The huts 
and gardens, as built and laid out by this bird, which is called 
“the gardener,” seem to surpass any production of intelligence 
and taste for the beautiful hitherto described and observed in 
birds of the Paradise family. 

On the very rich collections made in, and sent over from, 
New Guinea by those intrepid and persevering champions of 
science, Messrs. O. Beccari and D’Albertis, Prof. Mantegazza 
has completed a series of anthropological and ethnographical 
studies, the fust part of which are now being published In the 
Archivio per V Antropologta e la Etnologia. It may be men- 
tioned that the museum, founded by Prof. Mantegazza in Florence 
contains the largest known collection of Papuan skulls, the 
number of which exceeds two hundred. 

The additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey ( Cercopithecus Ulandii) 
from South Africa, presented by Mr. F. II. Taylor ; a Green 
Monkey [Cercopithecus callitnchus ) from West Africa, presented 
by Mr. J. R. Phillpotts ; a Spotted Ichneumon ( Ihrpestes auro* 
punetatus) from Persia, presented by Mrs. Fleuss ; a Common 
Ocelot {/'elis pardalis), a Scarlet Ibis {Ibis rubra), a Fulvus Tree 
Duck (Denduvygna fair a) from South America, presented by 
Mr. George Ransom ; a long-eared Owl {Asso otus) t European, 
presented by Mr. W. H. Millington ; three Weeper Capuchirs 
( Ccbus capucinus), a Squirrel Monkey {Saimaris sciurea) from 
South America, two Cheer Pheasants {Phastanus reevesii ) from 
NoA India, purchased j a Black-fooled Fox (Cants jubata) and 
an^zara’s Fox (Cants atarcr) from South America, deposited. 
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THE LIBERTY OF SCIENCE IN THE MODERN 
1 STATE 1 | 

III. 

I F what I have said before is true— that half-knowledge is 
more or less the characteristic of all naturalists, that in many, 
perhaps in most, of the lateral branches of their own science, 
even the naturalists themselves arc only half-knowers ; if later on 
I said that the true naturalist was distinguished by his being 
perfectly aware of the limit between his knowledge and hts 
ignorance, then you understand, gentlemen, that also with 
regard to the public at large we must confine our claims to 
demanding that merely what every single investigator in his own 
direction, in his sphere, can designate as reliable truth which is 
common to all— that only this shall be admitted into the general 
plan of education. 

In thus marking the confines of our knowledge we must 
remember before all things that what is generally termed natural 
science is, like all other knowledge in this world, composed of 
three totally different parts. Generally a difference is only made 
between objective ard subject he knowledge, bnt there is a certain 
intermediate part— I mean bthef— which also exists in science, 
with this difference only, that here it is applied to other things 
than in the case of religious belief. It is somewhat unfoit unate, 
in my opinion, that the expression belief has been so c >mpletely 
monopolised by the church, that one can hardly apply it to any 
secular object without being misunderstood. In reality there is 
a certain domain of belief even in science, upon which the single 
worker no longer undertakes to prove what is transmitted to him 
as true, but where he instructs himself merely by means of tradi- 
tion, just what we have in the church. I would like to remark 
on the contrary — and my conception has not been contradicted 
by the church — that it is not belief alone which is taught in the 
church, but that even ecclesiastical dogmas have their objective j 
and their subjective sides. No church can avoid developing in | 
the three directions I have pointed out : in the middle the path 
of belief, which is cu aiuly very broad, but on the one side of 
which there is a certain quantity of objective historical tiuth, and 
on the other a variable series of subjec'ive and often very fantastic 
ideas. In this the ecclesiastical and the scientific doctrines are 
alike. The cause of this is that the human mind is a simple one, 
and thit it carries the method which it follows in one domain 
finally into all the others as well. Hut we must be aware at all 
times how far each of the directions mentioned extends in the 
different domains. Thus, for instance, in the ecclesiastical 
domain — it is easier to show it in this one - a c have the real | 
dogma, the so-called positive belief; about this I need not speak, j 
Hut each cieed has its peculiar historical side. It says : tins has I 
happened, this has occurred, these events have taken place. This 
historical truth is not simply handed down, but in the garb of an 
objective truth it appears with certain proofs. Tnis is the case 
With the Christian religion just as much as with the Mohammedan, 
with Judaism just as much as with Huddhi-m. On the other 
side we find the left wing as it were, where subjectivity reigns ; 
there the single individual dreams, there visions erne and hallu- 
cinations. One religion promotes them by special drug*, anothc: 
by abstinence, Ac. Thus subjective individual currents are deve- 
loped, which occasionally assume the shape ol perfectly inde- 
pendent phenomena existing by the side of and apart from the 
previous ecclesiastical domain, which at other times are rejected 
as heresies, but which often enough lead into the large current of 
the recognised church. All this we find again in natural science. 
There too we have the current ot the dogma, there too we have 
the currents of the objective and subjective doctrines. Conse- 
quently our task is a compound one. First of all we always try 
to reduce the dogmatic current. The principal aim of science 
has for centuries been to strengthen more and more the right, the 
conservative side. This side, which collects the ascertained fads 
with the full consciousness of proof this side, which adheres to 
ex pertinent as the highest means of proof this side, which is in 
^possession of the real scientific treasury, has always grown larger 
«nd broader, and this principally at the expense of the dogmatic 
Stream. Really, if we only consider the number of natural 
sciences which since the end of last century have grown and now 
flourish, we must admit that an almost incredible revolution has 
taken place. 

There is no science in which this is so eminently evident as in 
medicine, because it is the only science, which has a continuous 
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of ° f nearly 3>0 ?° years - v We * re > t0 »!**. the patriarchs 
nce V™ “ much as we have the dogmatic current at ita 
Ttm “t"™ 1 was *> ««*>»!. that in the early part of the 
? even ‘he enthohe church embraced it and the 

if •'?" 51’l.’. eared hhc a father of the church in the ideas 

of men , indeed if we read the poems of that period, he often 
presents himself exactly tn the position of a church dignitary. 
The medical dogma went on until the time of the Reformation. 
As contemporaries of Luther, Vesal and Paracelsus came and 
made the first grand attempts at reduction, they drove piles 
into the dogmatic stream, constiucted dykes by its sides and 
left only a narrow fair-way to it. beginning from the sixteenth 
century it has grown narrower and narrower every century, so 
that finally only a very small channel has remained for* the 
therapeutists. Thus vanishes the lordliness of the world. 

Only thirty years ago the Hippocratic method was spoken of as 
something so sublime and important that nothing more sscred could 
l>e imagined. Nowadays we must own that this method is annihi- 
lated nearly down to its root. At least, a good deal of imagina- 
tion is necessary if we say that any physician of the present day 
actR as Hippocrates did. Indeed, if we compare the medicine of 
to-day with the medicine of the year 1800— accidentally the year 
1800 marks a great turning-point in medicine— then we find that 
our science has undergone a complete reformation during the last 
seventy years. At that time the great Faris school was formed, 
immediately under the influence of the French Revolution, and 
we must admire the genius of our neighbours that enabled them 
to find all at once the fundamental basis of an entire new 
discipline. If now we see medicine continue its development in 
the greater breadth of objective knowledge, wc will never forget 
that the French were the precursors, as in the middle ages the 
Germans were. 

lly our own example I only wished to show you shortly wlnt 
changes both the methods and the storehouse of knowledge 
undergo. I am convinced that in medicine, at the end of the 
present century, only a sort of clay-pipe system will have 
remained, through which the last weak waters of the dogmatic 
stream may move — a sort of drainage. For the rest the 
objective current will probably have entirely consumed the 
dogmatic one. 

Perhaps the subjective one will remain as well. Perhaps even 
then many an individual will dream his beautiful dreams. The 
field of objective facts in medicine, great as it has become, lia.t 
yet left such a number of lateral fields, that for anybody who 
wants to speculate, plenty of opportunities oiler daily. And 
theie opportunities are honestly made use of. A multitude of 
books would remain unwritten if only objective tilings were to be 
communicate 1. Hut the subjective wants are still so great, that 
1 believe 1 a 11 justified in maintaining that of our present medical 
literature about one half might safely remain unpublished, with- 
out doing any damage worth mentioning to the objective side. 

Now when wc teach , in my opinion, we ought not to look 
upon this subjective side as an essential object 111 the doctrine. 
1 believe I 11 jw belong to the oldest piofessors of medicine; 1 
have taught my science now for over thirty years, and I may say 
that during thetc thirty years I have honestly striven by myself 
to bee my mind more and more from all subjective tendency, and 
to get more and more into the objective current. Nevertheless 
I openly confess that I find il impossible to give up subjectivity 
altogether. 1C very year I see again and again that even 111 point-, 
where I had believed myself to be entirely objective, I still 
retained a large number of subjective ideis. I do not go so far 
as to make the inhuman demand that everybody is to express 
himstlf entirely without any subjective vein, but 1 do say lint we 
must set ourselves the task to transmit to the student-* the real 
knowledge of facts in the fir*t place, and if we go further, we 
must tell them each time : “ but this is not proved, but this is 
my opinion, my idea, my theory, my speculation. 

This, however, we can only d > with those who are alreac y 
educated and developed. We cannot carry the same method 
into the elementary schools, we cannot say to each peasant boy. 

This is a fact, this we know, and that we only suppose. un 
the contrary, that which is known, and that winch is only sup- 
posed, as a rule get so thoroughly mixed up that that wh ch 
supposed becomes the main thing, and that which is r « a *y 
known appear.-* only of secondary importance. 1 m 
who support science, ve who live m science, arc all 1 
called upon to abstain from carrying into the heads of men, and 
most of ail inU> the heads of teachers, ’hat which we only suppose. 
Certainly, we cannot give facts only a* raw material, that is 
impossible. They m£t be arranged in a certain systematic 
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order. But we must not extend this arrangement beyond what 
is absolutely necessary. 

This is a reproach which I cannot help making against Prof. 
Niigeli as well. Prof. Niigeli has discussed, certainly in the most 
measured way and — you will notice this if you read his a hi Tess- 
in a thoroughly philosophical manner, the difiicu’t nn stions 
which he has chosen as subjects for his address. Nevertheless he 
has taken a step which X consider extremely dangerous. He has 
indeed done in another direction what is in one way done by 
generatio t tquivoca . He asks that the mental domain 'hall be 
extended not only from animals to plants, but that finally we 
shall actually pass from the organic world into the inorganic with 
our conceptions of the nature of mental phenomena. This method 
of thinking, which is represented by great philosophers, is natural 
in itself. If anyone wants by anv means to connect mental 
phenomena with tho«e of the rest of the universe, then he will 
necessarily come to transfer the mental processes, as they occur 
in man and the animals of highest organisation, to the lower and 
lowest animals ; afterwards a soul is even ascribed to plants ; 
further on the cell thinks and feels, and finally he finds a 
passage down to chemical atoms, which hate or love one 
another, seek one another, or flee from one ano'her. All 
this is very fine and excellent, and may after all be quite true. 
It may be. But then, do we reallv want is there some positive 
scientific necessity, to extend the domain of mental phenomena 
beyond the circle of those bodies, in which and by which we see 
them really happening ? I have no objection if carbon atoms 
have a mind as well, or that they obtain a mind in thrir union 
with the plastidule association, but I do not kneno in what 1 am 
to recognise this. Tt is simply playing with words. T f I declare 
attraction and repulsion to he mental occurrences, to be mental 
phenomena, then I simply throw the mind (dir Psych?) out of 
the window ; then the mind ceases to be mind. The phenomena 
of the human mind may eventually be explained in a chemical 
way, hut for the present, I think, it is not our task to mix up 
these domains. On the contrary, it is our duty to keep them 
strictly where we understand them to be. And as T have always 
laid stress upon thi«, that we should not in the first line try to 
find the transition from the inorganic into the organic, but that 
we should first of all determine the contrast between the inor- 
ganic and the organic, and carry on our investigations among 
those contrasts in the same way, I now maintain that the only 
way to progress— and I hold the firmest conviction that we shall 
not advance at all otherwise— is to limit the domain of mental 
phenomena where we really perceive men’al phenomena, and 
not to suppose mental phenomena, where perhaps thev may be, 
but where we do not notice any visible, audible, sensible, in one 
word, perceptible phenomena, which we might call mental ones. 
There is no doubt that for us the whole sum of mental pheno- 
mena is attached to certain ammals, not to the totality of all 
organic beings, not even to all animals generally, and I maintain 
this without hesitation. We have no reason yet to say that the 
lowest animals possess mental characteristics ; we find them only 
with the higher animals, and with perfect certainty only with the 
highest. 

Now I will admit with pleasure that certain gradations, cer- 
tain gradual transitions, certain points enn be found, where from 
mental phenomena one rets to phenomena of simply material or 
physical nature. I certainly do rot declare that it will never be 
possible to bring psychical phenomena into immediate connection 
with physical ones. All I say is, that at present we are not 
justified in setting down this possible connection as a scientific 
doctrine , and I must distinctly oppose the attempts to enlarge 
cur doctrines prematurely in »his manner, and to bring again 
and again into the foreground as a positive statement what we so 
often proved a useless problem. We must distinguish strictly 
between what we want to teach and what we want to investigate. 
What we investigate are problems. We need not keep them to 
ourselves ; we may communicate them to the whole world and 
say, There is the problem, this is what we are trying to find ; 
like Columbus, who, when he started to discover India, made 
no absolute secret of it, but who eventually did not find India, 
but America. And the same happens to us not rarely. We 
start to prove certain problems which we suppose to be perfectly 
correct, and in the end we find something quite different, which 
we never expected. The investigation of such problems, in 
which the whole nation may be interested, must be open to 
everybody. That is the liberty of research . But the problem is 
not at once to be the object of ins* ruction. Wh^i we teach we 
must confine ourselves to those smaller domains which are 
already to large, and yyh J ch yre haw actually mastered. 


Gentlemen, I am convinced that only with a resignation 01 
this kind, which we impose on ourselves, which we exercise 
towards the rest of the world, shall we be enabled to conduct 
the fight against our enemies with a victorious result. All 
attempts to transform our problems into doctrines, to introduce 
our theories as the basis of a plan of education, particularly ihe 
attempt simply to depose the church, and to replace its dogma 
by a religion of descent without further trouble, these attempts, 
I say, must fail, and their failure would at the same time br ng 
the greatest dangers upon the position of science generally. 

Therefore let us be moderate, let us exercise resignation, fo 
that we give even the most treasured problems which we put 
forth, always as problems only, and that we say it a hundred and 
again a hundred times : “ Do not take this for confirmed truth, 
be prepared that this may perhaps be changed ; only for the 
moment we are of opinion that it may be true.* 9 

By way of illustration 1 will add another example. At this 
moment there are probably few naturalists who are not of 
opinion that man is allied to the rest of the animal world, and 
that a connection will possibly be found, if indeed not with apes, 
then perhaps in some other direction, as is now the opinion of 
Prof. Vogt. 

I acknowledge openlv that this is a desideratum of science. 
I am quite prepared for it, and I would not for a moment 
wonder nor be alarmed if the proof were found that the ancestors 
of man were vertebrate animal';. You know that just at present 
I work by preference in the field of anthropology, but yet I must 
declare that every step of positive progress which we have made 
in the domain of prehistoric anthropology, has really moved us 
further away from the proof of this connection. At this moment 
anthropology studies the question of fossil man. From man in 
the present ‘‘period of creation” we have descended to the 
quaternary period, to that period when, as Cuvier maintained with 
the greatest confidence, man never existed at all. Nowadays 
quaternary man is a generally accepted fact. Quiternary man 
is no longer a problem, but a real doctrine. But tertiary man is 
a problem — of course a problem which is alrcidy in a stage of 
material discussion. There are objects already about which discus- 
sions are going on as to whether they may be admitted as proofs 
for the existence of man during the tertiary period. We do not 
merely speculate on the subject, bit we discuss certain objects, 
whether they may be n cognised as witnesses for the activity of 
man during the tertiary period. The question raised is answered 
differently according to whether tlv'sc objective material elements 
of proof are considered suffi bent or not. Even men who, like 
Abbe Bourgeois, are decided ecclesiastics, are convinced that 
man has lived during the tertiary perioi ; for them tertiary imn 
is already a doctrine. For U-, who are of a more critical nature, 
tertiary man is still a problem, but, as we must acknowledge, a 
problem worthy of discussion. Let us therefore for the pi esent 
remain at quaternary man, whom we really find. If we stu !y 
this quaternary, fossil man, who ought after all to stand nearer to 
our ancestors in the scries of descent, or rather of ascent, we find 
a man just the sime as ve are ourselves. 

Only ten years ago, when a skull w'as found, perhaps in peat 
or in lake dwellings, or in some old cave, it was believed that 
wonderful marks ot a wild and quite undeveloped state were seen 
in it. Indeed we were then scenting monkey air. But this has 
died out more and more. The old troglodytes, lake inhabitants, 
and peat people turn out to be quite a respectable society. They 
have heads of such a sire that many a person living veould feel 
happy to possess one like them. Our French neighbours have 
certainly warned us not to conclude too much from these big 
heads ; it imy be possible that they were not filled only with 
nerve- substance, but that the old brains had more intermediary 
tissues than i* the case now a-days, and that their nerve-sub- 
stance in spite of the Mze of the brain, remained at a low state of 
development. However this is only a friendly conversation 
which to some extent is held as a support of weak mind*. On 
the whole we must really acknowledge that all fossil type of a 
lower human developmen is absolutely wanting. Indeed if we 
take the tota 1 of all fixsil men that have been found hitherto and 
compare them with what the present offer-, then we can main- 
tain with certainty that amongst the present genera on there is a 
much largernumber of relatively low-type individuals than amongst 
the fossils hitherto known. That only the highest geniuses, of 
the quaternary period enjoyed the gool fortune of being pre- 
served for us I do not dare to suppose. As a rule we draw con- 
clusions from the condition of a single fossil object wrh respect 
majority of others which have not been found. But I will 
nIWo this. 1 will not maintain iha" the whole race was as 
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pood as the iew skulls which were found. But I must say that one 
fossil monkey-skull or man-ape skull which really belonged to a 
human proprietor has never been found. Every addition which 
tre have obtained in the material inventory of objects for dis- 
cussion has moved us further away from the problem to be 
solved. Now of course we cannot avoid the consideration that 
perhaps it was on some quite special spot of the earth that tertiary 
man lived. This is quite possible, since during the last lew years 
the remarkable discovery has beta made in North America that 
the fossil ancestors of our horses occur in countries fiom which 
the horse had entirely disappeared lor a long time. When 
America was discovered there were no horses there at all ; in the 
very place where the ancestors of our horses had lived no living 
horse had r mained. Thus it may also be that tertiary man has 
existed in Greenland or Lemuria, and will again be brought to 
light from under the ground somewheie or other, llut as a fact 
we must positively acknowledge tint there is always a sharp 
limit between man and the ape. IVe cannot Uah y we cannot 
designate it as a revelation of science , that man defends font t'ie 
ape or from any other animal . We can but de>ignate ilii* as a 
problem, miy it seem ever so probable and nuy it he ever so 
near. 

We ought to be sufficiently warned by the experiences of the 
past, at a lime when we are not justified in drawing conclusions, 
not unnecessarily to burden ourselves with the obligaion, or 
yteld to the temptation of drawing them ull the same. Look 
you, gentlemen, it is in this that the difficulty lies for every 
naturalist who speaks to the world at large. Whoever speaks 
or writes for the public, ought, in my opinion, doubly to examine 
just now, how much of that which he knows and says is objec- 
tive truth. He ought to try as much as possible to have all 
inductive extensions which be makes, all progressing ci-iiclu^ums 
by the laws of analogv, however probable they may stem, 
printed in small type underneath the general text, and to put into 
the latter only that which really is objective truth. In that cise 
we might perhaps succeed in gaining an always increasing circle 
of followers, in obtaining an always increasing number of lellow- 
workers, and in causing the educated public to continue to take 
part in that fertile manner in which it has already taken pail in 
many domains. Otherwise, gentlemen, I fear that we oven ate 
our power. Ueitamly old Bacon said with perfect justice, 
scienta est petentia , knowledge is power. But he has also 
defined knowledge, and the knowledge which he meant was not 
speculative knowledge, not the knowledge of problems, but it 
was the objective knowledge of facts. I think that we should 
abuse our power, we shoul l endanger our power, if in our teaching 
we do not fall back upon this perfectly justified, perfectly safe, 
and impregnable domain. From this domain we may as 
investigators make our excursions in the direction of problems 
and I am convinced that every attempt of this kind will then 
find the necessary safety and support. 


AMERICAN SCIENCE 

* I 'HE principal paper in the American Journal of Stic/ue and 
± Arts for November, is Pi of. March’s able address at the recent 
meeting of the American Association, on the Introduction ami Suc- 
cession of V ertebrate Life in America, which we have given at length. 
— Discussing the question, Is the existence of growth rings in the 
early exogenous plants proof of alternating seasons? Dr. Warring 
concludes from observations, that some exogens form rings at 
intervals much less than a year; others require intervals of 
several years, and some form no rings. The presence or absence 
.in exogens occurs in ail climates. Large and well- 
denned rings are found where there is absolutely no appreciable 
Tariation of temperature or moisture throughout the year. An 
exogen naturally forming rings will continue to form them, 
although the climate become uniform throughout the year. 
Thus the existence of these markings in ancient flora gives no 
^formation as to the existence at that time of seasons, and so far 
£* U . are concerned we are left free to adopt any conclusion as to 
the C p l r Wbich w *y appear most reasonable. 

*t„„ .. , . “ , u ' c OI tne moons mean mot on by 

!w ar * a ! ) . ,c# d,d ^°* ex ' end to the inequalities of long 
Cad a " me Haossen, by an empirical term 

had secured a very good agreement with observations from 1750 
to i860, this agreement was found to have been obtained 5y 
jacnficing the agreement before 1750, and the moon had then 
>egun to deviate from the tables at such a rate that they could 


not continue satisfactorily to represent the observations. Prof. 
Newcomb has since attempted a complete discussion of all 

recorded observations of any astronomical value before the year 

1750, and his suspicion has been entirely confirmed. The results 
of this examination are communicated. Comparing a theory of 
the moon’s mean motion founded on gravity alone with the 
observations, he is led to suppose tha' the deviations may lie due 
to the action of some of the bodies of the solar system, lie 
corrects I lanssen’s term by an empirical addition. - * Prof. 
Dana contributes to the number a rote on the Ilelderberg 
formation of Bernardston, Massachusetts and Vernon, Vermont^ 
and Mr. Mallet describes “ Serpylite,” a new niobate, from 
Amherst County, Virginia. 

The New York Tribune states that the Johns Hopkins Scien- 
tific Association has recently been organised in Baltimore. Prof. 
Sylvester is president, Prof. Remsen, vice-president, Dr. Story, 
secretary. A great feature in the programme is that the essays 
presented are to be short and concise, and to contain the par- 
ticulars of original research exclusively. There is also to be a 
discussion of new scientific publications, both foreign and 
domestic, at the meetings, of which the firat has been held, with 
a scoie of members present. 

Under date November 20, the Tribune has the following telegram 
from Washington : — Messrs. S. H. Scudderof Cambridge, and F. 
C. Bowditch, of Boston, have just returned from a two months' 
tour in Colorado, Wyoming, and Utah, where, under the direc- 
tion of Dr. Hayden, they have been exploring for fossil insects 
and collecting specimt ns especially in the high region*. They 
repoit having secured many specimens of fossil insects at different 
points alont* the railways from Pueblo to Cheyenne, and from 
Cheyenne to Salt Lake, as well as at J/ik'ii, Kansas, and Gar- 
land, and Georgetown, Col., and in various parts of the South 
Park and surrounding region. Their time was so limited that 
they were unable to visit White River and explore the beds of 
fossil insects) known to exist there. Ten (lays were spent at 
Green River, nnd in that vicinity, in exploring the tertiary strata 
for fossil insects, but with very unsatisfactory results. Near 
Flori-ante the tertiary basin was found to be exctedingly rich 
in insects and plants. Mr. Scudder spent several days in the 
careful survey of this basin, and estimates that the extent of the 
insect-bearing shales there is at least fifty times as great as that 
of those in Southern Bavaria. Six or seven thousand specimens 
of insects, and 2,000 or 3,000 of plants have already been 
received from Klorisantc, anil ns nnny more are expected before 
the clo^e of the year. Arrangements were also made with persons 
who have found a new and rich deposit of fossils in the tertiary 
strata in Wyoming to forward all the specimens obtained there. 
Mr. Scudder believes that the tertiary strata of the Rocky 
Mountain region are richer in the remains of fossil insects than 
any others in the world, and that within the next few months 
the amount of material at hand for the study of the subject will 
be greater than was ever before possessed by any single naturalist. 
Pro f. Joseph Leidy, the comparative anatomist and microscopist, 
has also recently returned from his second visit to the west, under 
the direction of Dr. Hayden. His field of operations during 
the past season was the country about Fort Bridger, Unitah 
Mountains and the Salt Lake Basin. The specimens he has 
collected comprise the lowest and simplest forms of animal life, 
the most minute requiring high microscopic power to distinguish 
their structure. 


THE METEOR 

TIT E have received some further communications concerning 
* * this remarkable phenomenon, and some interesting details 
concerning a similar body will be found in our “ Astronomical 
Column.” Mr. A. O. Walker writes from Chester:-- 

In reading the notice of the meteor of November 23 in 
Nature, vol. xvii. p. 94, I am surprised to see no mention of 
any report from it. As I only heard it without seeing it 1 send 
you the notice of it from my diary, written immediately after the 

occurrence : — r 

About 8.30 r.M. heard a loud report like that of a cannon 
(say 32 lbs.), fired about 200 yards off, which shook the house, 
and the servants saw a bright flash. The sky overhead was quite 
clear and only cloudy on the horizon south and east. Thought 
it was the explo|fon of an aerolite.” 

Next day I made inquiries and added the following 
“ Parry and Field Mid the flash was blue, and five minutes 
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elapsed between the flash and bang. Parry’s girl was outside, 
and came in crying ; said she had seen ‘ a very funny kind of 
lightning.' Parry remarked it shook his door.” 

The two men named above are in my employ, and live about 
300 yards from my house. Some friends of ours living about 
two miles from ns also saw the flash and heard the report, but 
the latter not so loud as we did. They described it as sounding 
as if a bird had flown against the window.” 

I give the above extracts verbatim , as first impressions, unin- 
fluenced by what one hears or reads subsequently, are much the 
most valuable. 

Dr. S. Drew, of Chapellown, Sheffield, writes as follows 
I send you the following calculations as to the meteor of 
November 23. They may interest some of your readers. The 
estimates are only intended as approximate, as the observations 
at different points of view were too vague for much accuracy, 
and indeed, in two instances, obviously quite unreliable. 

The visible course of the meteor appears to have been from a 
point about 1 50 miles above the town of Worksop to the Irish 
Channel, north-west of Liverpool, probably nearly half-way 
between Liverpool and the Isle of Man— a direction from east 
by south to west by north, the horizontal distance traversed 
being rather over 100 miles and the perpendicular 1 50 miles. 
The size of the fire-ball before breaking up was about 150 
yards in diameter. By this is meant the size of the luminous 
sphere, not that of the actual bolide, which would be much less. 

The rate of motion was near twenty miles per second in 
horizontal, and thirty miles in perpendicular ; as this in horizon- 
tal is little more than would be caused in appearance by the 
orbital and diurnal motion of the earth, it is evident that the 
proper motion of the meteor was nearly perpendicular to the 
earth’s surface ; and, if belonging to the solar system, it must 
have moved in a very eccentric orbit, stretching far beyond that 
of the earth. The meteor broke at an elevation of about fifty 
miles, and then appeared much larger. Tnc fragments must 
have dropped into the sea. 

Was it seen from Ireland or the Isle of Man ? 

S. A. K. writing to the Manchester Courier from Black- 
pool states that about 8.30 r.M. on the 23rd he beheld a ball 
of a pale blue colour shoot across the sky from east to west, 
followed by a train of rainbow lines, brilliant beyond descrip- 
tion. “ It was over in a moment ; but as I and several others 
tood discussing the phenomenon we had just witnessed, two 
muffled booms as of far-distant cannon were distinctly heard in 
the west, after an interval of two or three minutes.” Capt. 
Tupman writes from the Royal Observatory, Greenwich, to the 
Times : “There is reason to suppose that the great meteor 
which appeared at 8.20 r.M. on Friday last (November 23) fell 
into the sea near the mouth of the river Dee. From its splendour 
it was probably seen by many persons near the shores of North 
Wales, Cheshire, and Lancashire, whose observations would be 
of the greatest value ; and I venture to solicit the publicity of 
our columns in order that such observations may be forwarded 
ere. On Tuesday night (Noy. 27), at 10.26, G.M.T., I observed 
another pass slowly from a point about 6" over Castor to 5 0 left of 
Sirius. It remained in sight fifteen or sixteen seconds, deter- 
mined by counting. Towards the end it became faint, of a dull 
red colour, and moved with extreme slowness. I have no doubt 
it must have appeared very large to observers near Dover and in 
Normandy, and it is to be hoped its path has been recorded 
elsewhere.” 

A meteor was observed at Strassburg on November 23, the 
very day when the meteor was observed in England, but the time 
was a little after six o'clock (local time), and the direction from 
north to south. A violent detonation was heard, but without any 
resemblance to that of thunder. The light was as vivid as ordinary 
ghtning at Strassburg. A witness states that he saw the meteor 
at a small distance from him (three or four metres) in a 
belonging to the Chevaudier de Valdrome on the new 
road leading from Lorauin to the French frontier. All the trees 
were illuminated as if by daylight It is not reported by the 
Strassburg Gazette whether any stone was found on the spot. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— The Brackenbory Scholarship in physical science 
has been awarded to Mr. Cunningham, BaUiol College. 
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London.— The Council of University College have] awarded 
the Sharpey Physiological Scholarship to Mr. Patrick Geddes 
and the Joseph Hume Scholarship in Political Economy of 20/. 
per annum for three years to Mr. J. G. Schurman. 

Edinburgh.— A public meeting, under the presidency of the 
Right Hon. the Lord Provost, was held on the 29th ult. at 
Edinburgh to advocate the claims of the Edinburgh University 
Buildings Extension Scheme. The cost of the new medical 
school, &c., will be about 187,000/., and of that sum 82,000/. 
has been subscribed by the public and 80,000/. has been promised 
by Government on condition that the remaining 25,500/. be sub- 
scribed before the end of next year. It was announced that 
about 10,000 1 . of this has been promised, leaving upwards of 
14,000/. still to be raised. In support of the appeal it was men- 
tioned that in some class-rooms there is not sitting room for the 
students. The number of students is increasing every year, there 
being at present enrolled 212 more than at the same time last 
year, so that before the summer session is over there will probably 
be close on 2,500 students matriculated. 

The first meeting of the fourth session of the Chemical Society 
of the University was held in the University on November 28, 
the president, Prof. A. Crum Brown, in the chair. The president 
gave an introductory lecture on the “Life and Works of Dr. 
Joseph Black.” The following office-bearers were elected for the 
ensuing seasion President — Prof. A. Crum Brown ; Vice- 
Presidents — J. Gibson, Ph.I)., F.R.S.E., W. Inglis Clark, 
B.Sc. ; Secretary— J. Adams ; Treasurer — C. Maxwell, R.N. 
The society numbers fifty-iwo members, and ten new members 
were proposed. 

Manchester. — A Chemical Society has been commenced at 
the Owens College. The society is intended to include all 
students of science at the College — Dalton Scholars, Associates, 
and a few others connected now, or in the past, with the 
Science Classes of Owens College. The society was opened on 
Wednesday evening by an address from Prof. Thorpe, F. R.S. 
on “ Robert Boyle and the Sceptical Chemist.” The Syllabus 
of the society for the session is as follows : — “ Are the Elements 
Elementary?” by Mr. Pattison Muir; “Graham,” by Mr. P. 
P. Bedson, B.Sc. ; “Berzelius,” by Mr. J. K. Crow, B.Sc.; 
“Alkali Manufacture,” by Mr. Bevan : “Crystallisation,” by 
Mr. Baker; “Liebig,” by Mr. C. F. Cross ; “ Valensy,” by 
Mr. O’Shea ; “Chemical Industry of Japan,” by Mr. Siguira ; 
and a paper, subject not settled, by Prof. Gamgee. It is hoped 
and believed that the society will tend to increase the interest in 
scientific pursuits already manifested by members of the College. 

France.— A number of important measures have been taken 
by the French Minister of Public Instruction for fostering the 
zeal of students and professors in the several French faculties. 
By a decree issued on November 5 a number of scholarships 
have been created in each academy at the expense of the public 
exchequer. In future years scholars are to be appointed after 
having passed special examinations similar to those for exhibi- 
tions in the English universities. Exceptions are created in 
favour of students who have been particularly successful in 
taking their preliminary degrees and have published approved 
papei s in the Academical Transactions , or have rendered special 
services in tuition. For the piesent year the different scholar- 
ships are to be granted by a special commission. Three of these 
commissions have been established — one for letters, another for 
science, and the third for medicine. These scholarships are to 
be continued only for a limited time, varying from two to four 
years, but are to be stopped at once if the scholar does not give 
satisfaction to the professors or lecturers. A part of these 
scholarships is to be granted to candidates for the mastership of 
arts (Licencie’&s-Lettresandes-Sciences), and another part to the 
masters in several faculties wishing to take the highest honours 
in their respective faculties. By another decree, published on 
the same day, M. Brunet has created a number of lectureships 
styled “conferences.” A number of the lecturers are to act as 
public tutors, helping public professors in their duties. Other 
lectureships are to be granted to professors teaching supple- 
mentary sciences which, up to the present time, have not come 
within the limits of the official programme. The salary of all ot 
them is 120/., and they are to be appointed yearly from among 
doctors or members of the academies. In some peculiar cases 
Masters of Arts are eligible to these lectureships. The new 
organisation is expected to work during the present classical 
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SOCIETIES AND ACADEMIES 


London 

Geological Society, November 7. — Prof. P. Martin 
Duncan, F.R.S., president, in the chair. — Stephenson Clarke, 
William Hunter, and the Rtv. W. Roberts, were elected Fellows 
of the Society. The following communications were read : A 
letter dated September 14 was read, from Lord Derby, stating 
that his lordship had received a despatch from her Majesty’s 
Minister at Tehran, reporting that a mining engineer had arrived 
there from Berlin, who, at the request of the Persian government, 
had been selected by Messrs. Siemens to ascertain what founda- 
tion there was for the reported existence of a rich vein of gold in 
the vicinity of Zengan ; that he had visited the locality and 
reported that auriferous quartz does exist, but that he had not yet 
succeeded in finding any vein or deposit of the metal. — Notes on 
fossil plants discovered in Grinnell Land by Capt. II. W. 
Feilden, Naturalist to the English North Polar Expedition, by 
Prof. Oswald Heer, F.M.G.S. Near Discovery Harbour, where 
H.M.S. Discovery wintered in 1875-6, in about Si^s'N. lat., 
and 64° 45' W. long., a bed of lignite, from twenty-five to thirty 
feet thick, was found, resting unconformably upon the azoic 
schists of which Grinnell Land chiefly consists. The lignite was 
overlain by black shales and sandstones, the former containing 
many remains of plants ; and above these there were, here and 
there, beds of fine mud and glacial drift, containing shells of 
marine cnollusca of species now living in the adjacent sea. This 
glacial marine deposit occurs up to levels of 1,000 feet, indicating 
a depression and subsequent elevation of the region to at least 
this extent. Remains ol twenty-five species of plants were col- 
lected by Capt. Feilden, and eighteen of these are known from 
miocene deposits of the Arctic zone. The deposit is therefore 
no doubt miocene. It has seventeen species in common with 
Spitzbergen (78° 79' N. lat.), and eight species in common with 
Greenland (70° 71' N. lat.). With the miocene flora of Europe 
it has six species in common ; with that of America (Alaska and 
Canada) four ; with that of Asia (Sachalin) four also. The 
species found include two species of Equisrtum , ten Coniferm, 
Phragmites aningensis, Carcx noursoakensis , and eight dicoty- 
ledons, namely, Populus ardica , Bctula prisca , and Bron^niarti, 
Coryats mncquarrtt and ins ignis, Ulmus borealis. Viburnum 
nordiuskioldi, and Nymph tea ardica. Of the Conifers, TorcUia 
rigida, previously known only by a few fragments from Spits- 
bergen, is very abundant, and its remains show it to have 
been allied to the Jurassic genera Phctnicopsis and Inner a, 
the former in its turn related to the carboniferous Cordai/es , 
and among recent conifers, to Podocarpus . Other conifers 

are, Thuites ehrenswiirdi {?), Taxodium distichum mioicnum (with 
male flowers), Pinus feddeniatta (a new species allied to /*. 
strolbui), Pinus polar is , P. abics (twigs covered with leaves), aspecies 
of 7 'suga IHnus dicksoniatta, I leer.), and a white spruce of the 
group of Pinus grand is and car wear pa. Pinus abies, which 
occurs here and in Spitzbergen, did not exist in Europe 
in miocene times, but had its original home in the extreme 
north, and thence extended southwards ; it is met with 
in the Norfolk forest-bed, and in the interglacial lignites 
of Switzerland. Its present northern limit is 6yi° N., and 
it spreads over 25° of latitude. Taxodtum distichum , on 
the contrary, spread in miocene times from Central Italy to 
82° N. latitude, whilst at present it is confined to a small 
area. Betula brongmarti , Ett., is the only European species 
Grinnell Land not previously known from the atctic zone. 
The thick lignite bed of Grinnell Land indicates a large peat- 
moss, probably containing a lake in which the water-lilies grew; 
on its muddy shores stood the large reeds and sedges, the birchc*, 
poplars, laxodia, and 7 'ordlitc. The drier spots and neighbour- 
ing chains of hills were probably occupied by the pines and fir*, 
associated with elms and hazel bushes. A single elytron of a 
beetl t^Carabttcs/nldcftianus) is at present the sole evidence of 
the existence of animals in this forest region. The nature of the 
r y C,|J V. 1 til „ <,eo ’» discoveries seems to confirm 
th»t of '<“iT UCr re ,l uUs -. »Pproaches much more closely to 
fr^m .^ reC f l ‘° ^ at of Greenland, as might be ex 
U «« aUV l P ^“ ion i of the localities ; mid the dif- 
Heer between Spfube^E? ^icated by IProf. 

the same kind olUSSSfdiferen^K "“Kt"? “ d,cate 

the water-lily mdicatei the existence of fresh-water, which must 
have remained open a great part of the year. Representatives 
of plants now living exclusively id ihe arctic zone are wanting in 


the Grinnell Land deposits ; but, on the other hand, most of the 
genera still extend into that zone, although they range in Grin- 
nell Land from 12* to 15* further north than at present.- On 
our present knowledge of the invertebrate fauna of the lower 
carboniferous or calciferous sandstone scries of the Edinburgh 
neighbourhood, especially of that division known as the Wardie 
Shales, and on the first appearance of certain species in the 
beds, by Mr. R. Etheridge, jun., F.G.S. 

Zoological Society, November 20. — 1’rof. Flower, F.R S., 
vice-president, in the chair, — Mr. Howard S minder* exhibited a 
specimen of the rare Aleutian Tern {Sterna alcutia) from 
Alaska, and made remarks upon its intermediate position 
between typical Sterna and the group of the Sooty Terns - 
chopriou). — A communication was read from the Marquis of 
Tweeddale, F.R.S., containing an account of a collection of 
birds made by Mr. A. II. Everett in the Island of Zebu, Philip, 
pines. Six new species were found in this collection, and were 
named Oriolus assimilis, Phyllornis fiavipennis, Zost crops nn-dti, 
Priouochilus quadricolor, Pumix nigrcsccns, and Mrgapo./iut 
pusi /us. — Three communications were read from Dr. O. Einsch, 
C.M.Z.S. The first contained a report on a collection of birds 
made at Eua, Friendly Islands, by Mr. F. lliibncr, which had 
increased our knowledge of the avifauna of Eua from four to 
twenty-four species. The second contained a description of a 
collection of birds made on the Island of Ponapt^, Eastern Caro- 
linas, by Mr. J. Kubary. The total number of species known 
at present from Ponape was stated to be twenty-nine, of which 
seven were peculiar to the island. The third contained a list of 
the birds obtained at Ninafou Island in the Pacific, by Mr. F. 
Hiibner. This collection raised the number of the known birds 
of this island from one to twenty. — Prof. Garrod, F.R.S., read 
notes on the Taenia of the rhinoceros of the SunderbuiuD Plagio- 
taenia gigantia), on the anatomy of the Chinese water-deer 
{Hydropates inermis ), on the possible cause of death in a young 
seal, and on the occurrence of a gall-bladder in certain species of 
parrots. — Mr. Howard Saunders, F.Z.S., read a paper on the 
Laridic collected during the voyage ol II.M.S. C'hal/tngcr , 
which comprised nine species of Stcrn,c t five of I.arimr, anti three 
of StercorarifiiC , altogether seventeen specieJ represented by forty- 
given specimens ; seveial of these were very rare in museums, 
although none of them were absolutely new to science.- -A com- 
munication was read from Dr. A. li. Meyer, containing some 
additional proofs of the fact that the Red Ecleclt are the lemales 
of the green species of that genus. — A paper was read by Mr. 
G. French Angas, C.M.Z.S., containing notes on Htlix sepul • 
charalis of Ferrusac, and its allies, with descriptions of two 
new species. 

Physical Society, November 17. — l)r. Stone, vice-president, 
in the chair. — The president, Prof. G. C. Foster, described and 
exhibited a very Bimple form of absolute electrometer, which 
acts on the same principle as Sir W. Thomson’s trapdoor form 
of apparatus, but can be constructed at a very moderate cost. 
To one arm of a balance is suspended by silk fibres a zinc disc, 
which hangs horizontally in the plane of a sheet of the same 
metal forming a guard- plate ; and at a distance of about one 
incli below is a flat sheet of zinc, also horizontal. An electrical 
connection is formed between the guard-plate and suspended disc 
by a bridge of very fine wire. The method of using the appa- 
ratus to determine the potential required for a spark to pass from 
a Holtz machine through varying thicknesses of aii was ex- 
plained. When the balance has been accurately count erpoised, 
an excess weight, say one gramme, is introduced into the scale 
pan, and the guard-plate and the lower attracting-platc, as well 
as the two knobs of a spark- measurer, are connected with the 
conductors of the machine. If this be now set in action, and 
the knobs of the spark-measurer be gradually separated, a point 
wdl be reached at which the attraction upon the suspended di-ic 
just overcomes the excess weight in the balance pan. Ihe length 
of spark for which this occurs can now be read off. I he dif- 
ference of potential causing the spark is given by the formula 

- \^8 F t where a is the radius of the attracted disc, e its dis- 
tance from the attracting-plate, and F the force of attraction in 
dynes. In the apparatus exhibited, a had the value 5*195 cm., 
and e the value 2*4 cm., whence, if w be the excess weight in 
grammes— sojhat F =» 981 w— the difference of potential be- 
comes 39 The proper action of the apparatus depends 

essentially upca the attracted disc being accurately in the same 
plane with tne guard -plate. To facilitate this adjustment, etch 
0 f the silk fibres by which the disc is suspended is attached to a 
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sere v, by which it can be separately raised or lowered ; a'd by 
means of another screw the small brass plate holding the sus- 
pending screws can be raised or lowered as a whole. A few 
numerical results were given to illustrate the action of the appa- 
ratus. These were taken from a set of experiments in which the 
difference of potential needed to produce sparks in air between 
two equal brass spheres of 2*61 cm. radius was measured. The 
following are the results for a£few of the shortest and longest 
sparks measured ; — 


Length of Spark. 


cm. 

0*13*5 

0*1825 

0*237 

o*68 

071 

0*74 


Difference of Potential. 


1 7 *4 
20*4 
24*6 

62 9 
65 -2 
687 


Mean Electrical Force. 


131 

117 

104 

93 

92 

93 


Vienna 

Imperial Academy of Sciences, October 11.— ' Preliminary 
note on the position of the optical axes of elasticity in gypsum 
for various colours, by M. Lang. 1 he angle of the optic 
axes shows a maximum for the Fraunhofer line I). The 
dispersion of the axes of elasticity in the plane of symmetry is 
abnormal. These observations agree on the one hand with 
Poggendorflf’s exact description of the axial forms ot gypsum, 
and on the other side with Descloigeaux’s observation that at 
the higher temperatures, where the plane of axis is at right- 
angles to the place of symmetry, no horizontal dispersion is 
observable. -—Annual periods ol the insect fauna of Austro- 
Hungary, by M. Fritsch. — On the iclation between the second 
principal proposition of the mechanical theory of heat and 
the calculation of probability respecting the propositions on heat- 
equilibrium, by M. Boltzn.ann.— The cylmdroid and its spe- 
cialties, by M. Kozak. — Simple calculation of elliptic arches, 
by G. Seewald. — On eruptive sands, and on the Flysch and the 
Argillc icagiiosc, by M. Fuchs.— On equal figures in curves, 
cones, and surfaces of the second order and of certain of higher 
orders, by M. Fuchta. — Calculation of cylindrical vessels with 
complicated relations, by M. Stretcher.— On development of the 
resinous passages in some conifer®, by M. Weiss.— Continued 
studies on the mode of ending of nerves of smell, by M. Lxnor. 


di fieri r.t from tfnse in a system composed of a tube ard a core*. 
Both seem to depend on the inverse magnetism developed by 
the mutual reaction of concentric layers, whether of the bur or 
of the system. — Liquefaction of bioxide of nitrogen, by M. 
Cailletet. This he effected by compressing to 104 atmospheres 
at - ii°. At + 8" the bioxide is still gaseous under 270 
atmospheres. He hopes, also, to be able to liquefy formene. 
M. Berthelot remarked on the importance of this achieve- 
ment, and thought it probable that most of the gases not 
yet liquefied, such as oxygen, which already diverges from 
Mariotte’s law under great pressures, and oxide of carbon, would 
yield to M.'Cailletet’s new processes.— On nitrification by organic 
ferments, by MM. Schloesing and Muntz. Whenever, in these 
experiments, a notifiable medium has remained in the presence 
of chloroform, or has been heated to ioo°, then guarded from 
dust, the nitrification has been suspended, but it has been 
possible to renew it, by introducing into the heated medium a 
minimum quantity of a substance like mould in process of nitrifi- 
cation. — On the termination of the nerves in tactile corpuscles, by 
M. Ranvier. He studied these organs in the tongue and bill of 
the domestic duck (where they are found in great simplicity). 
The tactile disc, the true sensitive nervous organ, is protected 
against mechanical excitations from without by the special cells 
surrounding it. It can only be impressed in an indirect way. — 
An experiment in stasimetry or measurement of the consistence 
of organs, by M. Bitot. The instrument is a kind of balance 
having at the end of one arm a perforating or sounding needle, 
at the end of the other a small controlling plate, and at the centre 
a pendulum with successive weights and a long indicator needle 
connected to it above, moving over a graduated scale.— On a mo- 
dification of Bell’s telephone, with multiple membranes, by M. 
Trouve. A cubical chamber is substituted for the single mem- 
brane ; each face of it is a membrane which, in vibra ing, influences 
a fixed magnet with e ectrie circuit. Associating all the currents 
generated, an intensity is obtained proportional to the number of 
magnets affected.— On the telephone, by M. Pollard. Tins 
describes some experiments at Cherbourg. M. Du Moncel 
called attention to the ideas expressed by M. Ch. B— — - more 
than twenty years ago, and which contains the telephone in 
germ. — On a new sounding apparatus for works of coast hydro- 
graphy, by M. Pinheiro. 
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Paris 

Academy of Sciences, November 26. — M. Peligot in the 
chair The following papers were read : — Geographical posi- 
tions of the principal points of the coast of Tunis and Tripoli, by 
M. Mouchez. This relates to observations during the hydro- 
graphic voyage of the Castor in 1876, of some fifty points equally 
distributed along about 300 leagues of coast.— On some applica- 
tions of elliptic functions (continued), by M. llermite.— The 
Echidna of New Guinea, by M. Gervais. lie notes seveial 
points in which the head differs from that of the Australian 
animal.— On invariants, by Frof. Sylvester. — On the waves of 
various kinds which result from the working of the sluice of 
Aubois, by M, Caligny. — On the solution of the equation of the 
fifth degree, by M. Brioschi.— Nature of the hydrocarbons pro- 
duced by action of acids on mangane&iferous spiegeleisen, by M. 
Cloez. Several of these products seem identical with thomvrhich 
exist in the ground aud are extracted on a large scale under the 
name of petroleum. This production of complex carbonised 
compounds, without any intervention of life, supports the views 
of certain geologists on the origin of petroleum. The reproduc- 
tion of a large number of organic species might be realised by com- 
mencing with ethylenic or lormemc hydrocarbons, furnished by 
cast iron.— Discovery aud observation of the planet 175 by Mr. 
Watson. — On the distances of stars, by M. Flammarioc. He 
cites several facts which seem not to allow of basing on differ- 
ences of brightness an estimate of distances.— On the interme- 
diary integral of the third order of the equation with partial 
derivatives of the fourth order expressing that the problem of 
geodesic lines supposes an algebraic integral of the fourth degree 
by M. Levy. — Graphic tables and anamorphic geometry ; recla- 
mation of priority, by M. Lalannc. — Second note ^>n the mag- 
netisation of steel tubes, by M. Gaugain. The variations of 
magnetism produced’ by heat in a solid bar of steel are not 
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HYDROPHOBIA 


P OPULAR alarm has of late been aroused by the 
publication of an unusual number of cases of death 
from this most terrible disease, and interest and hope have 
been excited by the statement that, at last, a drug has 
been found- -curare — which does exert such an influence 
that at least one case is said to have been rescued from 
otherwise certain death. We propose to discuss briefly 
in this article the chief points in the natural history of 
hydrophobia, to examine what light, if any, science has 
thrown upon its nature, and to inquire what reasons there 
are for believing in the alleged efficacy of drugs in its 
treatment. 

Hydrophobia is a disease which never occurs spon- 
taneously in man, being invariably communicated to him 
by the bite of some animal affected with it— commonly by 
the dog, more rarely the cat, more rarely still the fox and 
wolf. The bite induces the disease by permitting the 
absorption of the saliva of the diseased animal, the peculiar 
poison or “ materies morbi ” of the disease being con- 
tained in the saliva. Inasmuch, then, as man only 
becomes affected with hydrophobia through the inter- 
mediation of the lower animals, it will be necessary to 
consider it, first of all, as it makes itself manifest in them. 

It has been, and still is, a subject of dispute amongst 
veterinarians whether hydrophobia, or “ rabies,” was origi- 
nated spontaneously in the dog. Avowedly the immense 
majerity of cases of the disease can be proved to have 
been due to the bites of rabid animals ; some cases do 
occur, however, in which it is stated that there was no 
possibility of contact with a diseased animal, and these 
are held to prove the occasional spontaneous origin of the 
disease. Now, whilst we are not prepared absolutely to 
contradict such a surmise, and to allege that at no time, 
and under no circumstances, hydrophobia originated 
spontaneously, we do hold that there is no better evidence 


of such a new origin now than there is of the spontaneous 
generation of the poisons which induce small-pox, scarlet 
fever, or measles. In the case of these diseases, as in 
that of hydrophobia, it does sometimes happen that some 
of the links in the chain of evidence are lost which are 
required to prove the connection between one case of 
disease and its precursor, but the exceptional cases do 
not outweigh the immense mass of evidence which proves 
that each of the diseases previously mentioned is as 
certainly the offspring of a previous case as is each 
animal or plant at present living the offspring of a pre- 
existing P ar ent organism. We shall then probably be 
quite rig t in assuming that not only is it true of hydro- 
phobia as it affects man, but of the disease as it is 
manifest m all animals, that it is always due to the 
inoculation of poison from a diseased into a healthy 
organism. 

T./Jnt < ^f J r^ e ? C '^5i a ** ® scr *P t ' on of hydrophobia we must 
, u a , w •kt tbo disease is always more or less 
p e\ a en , peri when it becomes much more frequent 
occur from time to time. Within the present century, 
especially between 1800 and 1830, several such outbreaks 
occurred ; in this respect hydrophobia resembles other 
You xvii.— No. 424 


diseases of the zymotic class, which, though always more 
or less prevalent, only occasionally prevail with epidemic 
intensity. We must assume that at this period the cir- 
cumstances which are required for the spread of the par- 
ticular disease are specially favourable, though it is only 
rarely that we can do more than surmise what these 
special circumstances really are. 

In the dog, as indeed in all animals, there is a period 
of latency, or as it is technically termed, of " incubation/’ 
which intervenes between the inoculation of the poison 
of hydrophobia and the development of any symptoms ; 
this period varies remarkably : it may be as short as a 
week, or as long as three months ; the greater number of 
cases occurring, however, between the twentieth and 
fiftieth days after the poisonous wound has been inflicted. 
It must not be supposed that the bite of a rabid dog 
always induces the disease in other dogs which it bites ; 
a certain number of such bites prove abortive. Thus, 
out of 13 1 dogs which had been bitten by, or inoculated 
with, the virulent saliva of certainly rabid dogs, only sixty- 
three fell victims. The failures in these cases are to be 
explained in several w'ays. In some cases it is probable 
that the saliva was not active, just as sometimes the 
liquid from the vaccine vesicle, when fairly tested, is found 
to be incapable of reproducing vaccinia ; in other cases 
the poisonous saliva has doubtless been prevented from 
penetrating the wound, having been retained by the hair 
and cuticle of the bitten animal ; finally, in a third class 
of cases, it must be assumed that the bitten animal did 
not offer conditions required for the development of the 
disease. A case is, indeed, recorded, on the best 
authority, in which a pointer dog was caused to be bitten 
on seventeen separate occasions by dogs affected with 
rabies, without the disease being induced. 

The period of incubation having passed, the first 
symptoms of rabies usually consist in a change in the 
temper of the dog, which becomes sullen and snappish, 
and which often bites those around it, even without 
any provocation. This prominence of the cerebral 
symptoms in the early stages of hydrophobia in the dog 
is very remarkable, and contrasts, as will be seen in the 
sequel, with the phenomena of the disease in man. 
It is evidenced not merely by the tendency to bite, but 
by the whole changed aspect of the animal, which is now 
observed to be obviously ailing. The appetite becomes 
capricious, food often being refused, and all kinds of 
rubbish swallowed, and often, though by no means 
invariably, the dog utters dismal howls. It is in this 
stage that the dog often wanders from home, and ap- 
parently under the influence of maniacal excitement, 
rushes on, biting all dogs which it meets, and often all 
human beings who happen to come in its way. It is 
to be noted that the dog does not exhibit any of the 
dread of water which is so painfully evident in the disease 
as it affects man ; this depends upon the fact that in the 
dog there appears to be little, if any, tendency to spasm 
of the muscles of deglutition. As the disease advances 
palsy of the posterior extremities often occurs ; in other 
cases a peculiar paralysis of the muscles connected with 
the lower jaw sets in, so that the suffering animal is 
unable to utter any sound, and is said to be suffering from 
“ dumb-madness.” Throughout the disease there is 
usually an increased secretion of viscid saliva. The 

H 
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whole course of hydrophobia in the dog is run in from 
four to eight days, the majority of cases proving fatal 
about the fourth or fifth day. This short description of 
rabies or hydrophobia, as it affects the dog, is almost 
exactly applicable to the disease as it occurs in other 
domestic animals ; a maniacal excitement and a tendency 
to injure men and animals with which they come in con- 
tact being as characteristic of herbivorous animals as it is 
of dogs, cats, foxes, and wolves. 

Having, then, before U3 an outline of hydrophobia as it 
affects the lower animals, let us compare with it the 
disease as it is observed in man. 

In the first place as to the frequency with which the 
bite of a mad dog is followed by hydrophobia. No 
general satement can be made on tills matter, as the 
results vary very greatly according to the part bitten, 
according to the treatment to which the* bitten part is 
subjected, & c. For instance, b.t , inflicted upon paits 
protected by clothing arc folio At d hy hydrophobia much 
less frequently than those in which the hand or face is 
injured, the poison in the former case being absorbed by 
the intervening clothing. 

Next, as to the period of incubation. In man this 
varies even more than in the* case of the dog ; the 
majority of cases of human hydrophobia have, however, a 
period of incubation which vanes bt tween thiity and fifty 
days, though exceptional cases occur in which many 
months have elapsed between the infliction of the bite 
and the supervention of the* symptoms; these remaiks 
might be illustrated by referem c to cases which have 
occuired in England, and which have been recorded in 
the medical journals during the last two yeans ; the 
shortest period of incubation obuvul within this period 
having been eighteen days, and the longest nine months. 
During the peiiud of incubation tlieic is nothing to 
distinguish a bite inflicted by a l.ibi l dog from the bite 
of a healthy dog. The study of some of the recorded 
cases of the disease would allow t had to the conclusion 
that in man there is during the peiiod of incubation a 
tendency to nervous depression and melancholia which 
is a precursor of the tenable symptoms which arc to 
follow ; it is obvious, however, tli.it great caution ought 
to be cxeiched in the inieipicUti m of such mental 
symptoms, which arc after ail in many cases but the 
ncLessaiy and logical results of an injury of which 
the possible consequences aie but too well known and j 
correspondingly dreaded. If we except these symptoms ; 
of depression and melancholy there arc no characteristic j 
phenomena which intervene Ik tween the in iliction of the j 
bite and the onset of the attack of hydrophobia. j 

In a certain number of cases the advent of the disease ! 
is ushered in by pain of a neuralgic character in the | 
bitten part ; this appears to be merely an evidence 
of the general feeling of illness which then supervenes, 
rather than any evidence of the specific nature of the bite. 
More commonly the first phenomena are merely vague 
symptoms of feeling very unwell, accompanied often by 
an intense feeling of melancholy. A deep sighing cha- 
racter of the inspirations, or e\en paroxysmal attacks of 
difficulties of breathing, with some pain in the throat 
and pain in the prsecordial region often follow. Beyond 
tlie feeling of impending evil, there is no mental symp* 
tom at this stage of the disease at all comparable w ith 


those observed in the lower animals. Next in the order 
of accession is the difficulty which the poor patient 
experiences in swallowing ; this, at first slight, symptom 
soon acquires a terrible intensity ; the patient is troubled 
by an agonising thirst, and yet dares not drink; ar.\ 
attempt to drink gives rise to a terrible spasm of ilm 
muscles engaged in deglutition, and apparently to n 
simultaneous spasm cf the muscles engaged in inspiration 
so powerful that he dreads suffocation. An analyst 
of the symptoms at this stage leads one, indeed, to the 
opinion that swallowing is often dreaded because of, and 
is indeed impeded by, the spasm of the inspirato?\ 
muscles which it induces. Then fallows a stage in which 
often, though by no means invariably, the patient becomes 
subject to delusions, and often violently maniacal, ant.’ 
this is succeeded by a stage of exhaustion and quiet which, 
ushers in the fatal termination. 

If we have sketched with some degtee of minuteness 
the outlines of a very painful picture, \\c have done so 
because a knowledge of them was absolutely essential 
before we could attempt to consider what light science 
has thrown upon this dread disease, and what rtliane* 
is to be placed upon the remedies which have been 
suggested for its cure. 

We shall now, in the first place, consider the lesults of 
pathological investigations icla’ing to hydrophobia. Are 
there not some well mailed and constantly present 
lesions of the great nerve-centres corresponding in some 
mcasuic to the symptoms which manifest themselves 
during life? The older cb^uvatioas generally concur in 
showing that the biain ami jpir.al cord are the scat of 
congestions w’hich aie, however, not sufficiently constant 
in their localisation to admit of any conelusions being 
drawn from them. And, since the line when pathological 
anatomy attained its pie -cut development and accuracy, 
but few pel sons sufficiently competent to draw accuiate 
conclusions from their observations have had the oppor- 
tunity of working at the subject. Fio.n live observations of 
Benedict (/ 'hi how a Anhii^ 1 ^*75;, it icsu'.teJ, that in addi- 
tion to more or less widely spread congestion, there occur 
granular degeneration of nerve-cods, and of nerve-fibres 
in vatious parts of the brain. Subsequently Wassiliefi, 
working under the direction of l’rof. Botkin, of St. Peters- 
burg, described (t ct:h a.V'/.nV /. </. miJ. II /.u< nsckd ft. 

\ S?d, p. 625' a } some alterations in tire nerve- cells of 
the medulla oblongata, the outlines and nuclei of which 
are indistinct and the contents cloudy ; />, a huge accu- 
mulation of corpuscles of the size of white blood-cells in 
the interstitial connective tissue of the brain, in the 
per i-vascular canals and immediately surrounding them ; 
and r, the presence of a highly refracting substance in the 
perivascular spaces, especially in the conical laycis of 
the cerebral hemispheres. Somewhat akin to them are 
the observations of Dr. Gowers who found in the medulla 
oblongata after death from hydrophobia, accumulations 
of ceils, resembling white blood-cells, in the vicinity 
of the blood-vessels, and .also in the nervous substance. 
But what do all these observations indicate ? In all 
probability the accumulations of white cells are caused 
by the emigration of white blood corpuscles from the 
blood, so that they are to be held as supporting the older 
obsMations which alleged congestions of the brain to be 
freq^ntly present, and the other pathological changes 
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noticed by the three observers to whom we have referred, 
cannot as yet be adequately interpreted. 

Pathological anatomy then helps 115 a little in our 
attempts to elucidate hydrophobia. Can we obtain better 
1 emits by reasoning upon the symptoms and course of 
the disease from the standpoint of physiology ? Hardly, 
but we may make the attempt. Physiology necessarily 
cannot help us to understand the nature of the peculiarly 
subtle poison which can lurk so long in the system with- 
out Kt raying its presence by any svmptom, but she 
may help us in explaining the phenomena which it in- 
duces. Of this poison we know as lit rle, if not less, 
th an of the other poisons which are capable of inducing 
7vmotic discuses. Each of those diseases appears to 
depen 1 upan a definite mte>ies mm h\ upon the presence 
of whi It the peculiar phenomena of each depend ; but 
the periods which elapse between the introduction of the 
poison and the manifestation of the disease varies in each 
case, no less th in tit? course and duration of the disease, 
and the organs and tissues of the body which arc alfeclcd. 
Thus, in scirlct fever the poison induces changes in the 
ej> thcliated surfaces of the body, manifested by the rash, 
the sore throat, the acute kiclncv after? inn ; in typhoid fever 
anatomical changes of the nio^t obvious n ilurc are wrought 
in the alimentary canal, and lead to the special dangers of 
the disease ; in typhu c , again, the poison, whilst producing 
changes in the general nutrition of the body, and exciting 
a specialiy-m.uked action upon the brain ptop.r (as 
evidenced by the in irked affection of all nu ntil pro- 
cesses’, produces no l> pical anatomical changes. '1 m sc 
diseases all hlutiate the fact that the poison of e nil 
/ymotij disease affects certain tissues and organs of 
the body, and it might be easily sh nvn that it is by the 
implication of particular functions that each of the-e 
prisons //v/z-f/Zr induces death. Is there, in the case of 
h\ drophobia, any evidence that it affects specially any 
piriiadar organ of the body? Yes; a phynologi al 
analysis of the d seise reveals the fact that it> symptoms 
depend upon an alfection of the nerve centi'-*, and (spe- 
cially of ti e medulla oblongata. 

These essential symptoms are — the spasmodic difficulty 
of bieithing, which depends upon a spasm of the in\jnui- 
t '/ r mcch.mi m and a spasmodic affection of the group 
of muscles engaged in deglutition. The nerve-centres 
which picside over respiration and the co-ordinated 
movements of deglutition are situated in the medulla 
oblongata, and it is these centres which appcir to be 
peculiarly atfectcd. The reflex excitability of this portion 
of the nervous apparatus becomes first of all heightened 
so that a stimulus applied to the mucous membrane of the 
gullet, which in healih would give rise to a normal con- 
traction of the muscles of deglutition, tiavelling on to the 
morbidly irritable medulla, throws the centre presiding 
over deglutition into a state of tonic spasm so intense as 
to be acutely painful ; not confining iis action to this one 
centre, the stimulus is able to throw the contiguous 
respiratory centre into a similar state of spasm, and the 
patent runs the risk of suffocation because the move- 
ments of the thoracic box, which are essential causes of 

e passage of air into and out of the lungs, cease for a 
time. The mechanism of suffocation in these cases 
resembles that observed when the upper end of the 
pneumogastric nerve is stimulated by a succession of 
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strong induction shocks, except that in hydrophobia the 
abnormal effect is doubtless due not to the intensity of 
the stimulus, but rather to the heightened excitability of 
the nerve-centres implicated. Apparently a subtle animal- 
poison acting upon an intensely vulnerable but limited part 
of the nervous mechanism induces in it an action similar in 
kind to that produced by strychnia upon the spinal cord. 
Under the influence of this well known poison the excita- 
bility of the nerve-centres in the coid is hiightcncd, so 
that a stimulus reaching it by an afferent newc which 
would in the healthy unpoisomd condemn lead to the 
reflex and painless contraction of but a small group of 
muscles, will be able to throw the nervc-cclls of the whole 
cord into intense activity, and as a result occasion the 
ch \ractcristic and terribly painful convulsions of strych- 
nia poisoning. There are, indeed, other facts besides 
those previously mentioned wdveh point to a state of iiri- 
t ition and increased nervous excitability of themcdulH 
and contiguous nerve-centres. Thus it has been observed 
that occasionally the pulse has been abnormally slow, a 
re-ult almost certainly due in these c;ws to an excitation 
of the inhibitory centre in the medulla — of that centre 
which exerts a moderating or restraining inline nee upon 
the hcn r t , s action ; further, it not unfrcquently happens 
that towards the close of the hydrophobic stage, stimuli 
which were at first only capable of inducing the spasms 
of deglutition and inspiration, are able to bring on attacks 
of general convulsions. Here we have a still blither 
extension of the effect ', of the irritation due to an 
extension of the retlex exei t ability fiom the medulla to 
the spinal cord. 

Our analysis of the symptoms of hydrophobia reveals 
that as a rule the spasmodic stage terminates before 
death, which is not produced, as in strychnia poisoning, 
by the mechanical result of the convulsions--- suffocation 
— but apparently by a .more general, though we confess 
unknown, action of the poison on the organism generally. 
We know as little of the mode of death in this case as we 
do in that of scat let fever, or diphtheria, or typhus, each 
one of which may produce death without leading to the 
anatomical remits which, at any late in the case of the 
two former of these diseases aic their usual accompani- 
ments. Zymotic poisons may indeed leave as few traces 
of their action as the simpler and better known poisons 
such as prussic acid or morphia, so ihat whilst we cannot 
disregard the local manifeita ions or changes which they 
induce, and which of themselves are a frequent source of 
danger, we must admit that they arc in many cases— 
nay in most cases — secondary in importance to the more 
general phenomena which arc the expression of the 
poisonous influence affecting the organism. 

( h> be cout inti </.) 

ANCIENT HISTORY FROM THE MONUMENTS 
Ancie nt History from the Monuments. The History of 
Babylonia, By the late George Smith ; edited by A. 
H. Sayce. The Greek Cities and Islands of Asia 
Minor. By W. S. W. Vaux. (Society for Promoting 
Christian Knowledge, 1877.; 

T HE Society for Promoting Christian Knowledge has 
been doing a very useful work in acquainting the 
public wish the historical results of recent Oriental research 



120 


NATURE 


[Dec. 13 , 1877 


in a cheap and handy shape. The work has been wisely 
placed in the hands of those who have themselves been 
pioneers in the task of discovery, and the reader has thus 
been secured against the errors and unfounded conclu- 
sions almost inseparable from second-hand informa- 
tion. The histories of Egypt, Assyria, and Persia, have 
now been followed up by those of Babylonia and Asia 
Minor, and the fact that the history of Babylonia was the 
last literary work which* Mr. George Smith, the indefati- 
gable Assyrian explorer, lived to accomplish, gives a 
melancholy interest to it over and above that of its sub- 
ject matter. Indeed, the materials for reconstructing . 
Babylonian history are still but scanty, and must remain ' 
so until systematic excavations can be made among the 
buried cities and libraries of ancient Chaldea. With the 
exception of a few early bricks and a few dedicatory 
inscriptions of Nebuchadnezzar and his successors, it is 
from the clay tablets of Nineveh that almost all our 
knowledge of the sister kingdom has been derived. Even 
Babylonian chronology is still in an uncertain and tenta- 
tive condition, and the fragments of the Babylonian his- 
torian, Berosus, help us but little. Whole periods must 
still be left blank, and though one or two dates, like the 
conquest of the Elamite king, Cudur-natikhundi, in n e. 
2280, can be fixed by the aid of later monuments, the 
relative position of even whole dynasties has not yet been 
settled. Our acquaintance with the mythical epoch is | 
quite as great as with the historical epoch ; the Assyrians 
preferred the legends of the rival monarchy to a record 
of its glories, and while, therefore, we now have in detail 
the stories of the creation, of the Hood, or of the hero 
Izdubar, we know comparatively little of the political 
changes which passed over the Babylonia of history. 
Compared, however, with what we knew of them a few 
years back, even this limited knowledge seems large and 
accurate, and the best evidence of this is the volume 
which Mr. Smith has written, and which would have been 
an impossibility but a short time ago. Those who wish 
to learn what light has been thrown by cuneiform disco- 
very on this important section of ancient history cannot I 
do better than refer to his book. The importance of j 
Babylonia for the history of culture and civilisation is 
daily becoming more manifest ; the early Accadian popu- 
lation of the country, who spoke an agglutinative lan- 
guage and invented writing, left a rich inheritance of art, 
science, mythology, and religious ideas to their Semitic 
successors, and through them to the Jews and Greeks. 
The latter were influenced partly through the Phanictans, 1 
partly through the nations of Asia Minor. Mr. Yaux’s j 
volume on the Greek cities of Asia Minor is therefoie a 
suitable companion to Mr. Smiths “ History of liabylo- | 
nia. w His difficulty in compiling it must have been the 
converse of Mr. Smith’s, as here it was not the meagre- 
ness but the superabundance of materials which was 
likely to cause embarrassment. His selection, however, 
is good and judicious, and the book he has produced is 
at once instructive and readable. He has not forgotten 
to invoke the assistance of the latest discoveries ; the 
first few pages are devoted to an account of Dr. Schlie- | 
mann’s life and discoveries, and the researches of New- ] 
ton, Wood, and Fellows, have been largely drawn upon. 
Considering the space at his command, Mr. Vaux must 
be congratulated upon the amount he has betn able to 


cram into it, and, so far as we can see, no city or fact of 
importance has been omitted. Both volumes are appro- 
priately illustrated, and the “ History of Babylonia” con- 
tains a copy of a bronze image of an ancient Chaldean 
monarch recently brought to the British Museum, and 
interesting on account of the rarity of such early monu- 
ments. Their value is further increased by the addition 
of indices, and the editor of Mr. Smith’s volume has 
added a chronological table of the Babylonian kings, and 
an explanatory list of proper names. 

FRENCH POP UL A R SCIENCE 
Mu see Entomologiquc Illusive . Lcs Papilla ns : Organisa- 
tion, Chasse , Classification . 80 Plates and 260 Wood- 
cuts. Lcs Coleoptlrcs : Organisation , Ma'urs , Chasse , 
Collections , Classification . 48 Plates and 335 Woodcuts. 
Anatomic et Physiologic dc VAhcillc, Par Michael 
Girdwoyn. 12 Lithographic Plates. 

Lcs Champignons . Par F. S. Corclier. 60 Chromolitho- 
graphs and 8 Woodcuts. 

Lcs Prairies Arifciclhw. Par Ed. Viaunc. 127 
Woodcuts. 

Lcs Ravagcurs dcs Fonts ct dcs A? bres d'AEgncmcnt. 

Par H. De la Blanchcre. 162 Woodcuts. 

Lcs Ravagcurs dcs Vergers ct dcs Vigncsj avee u • c Elude 
sur Ic Phylloxera . Par H. De la Blanchcrc, 160 
Woodcuts. 

Lc Chalumeau . Analyses Qualitative* ct Quantitative * . 
Guide Pratique . Traduction libre du Trail c de B. 
Kerl. Par E. Jannettaz. 

Lcs Aliments. Determination Pialtquc de lairs Falsifi- 
cations. Par A. Vogl. Traduction par Ad. l ocillon. 
160 Woodcuts. (All published by J. Rothschild, Rue 
dcs Saints- P^res, Paris.) 

W E have received the preceding batch of works 
from the house of Rothschild of Pans. This 
is not the first time we have been able to show 
not only how worthily M. Rothschild is maintaining 
his position as one of the lirst publishers of popular 
science works of the time, but how eigerly such 
works are read, -md how highly they are appreciated 
in France. It is impossible to speak too highly of the 
honest work which has been put into each of the volumes, 
while many of them are written by men whose names are 
widely known on this side the Channel. As is proper in 
this style of literature, the text is equalled by the illustra- 
tions. Why is it that in the matter of illustrated books 
such as those before us, the French tinished product is 
so far superior to nine-tenths of those published on this 
side the water? Nothing can exceed the perfection of 
many of the hundreds of woodcuts in the above volumes, 
while we have rarely seen more tiirshed specimens of 
chromolithography than those to be found in some of the 
volumes. 

We cannot think that the French public is so far 
beyond our own in its appreciation of science, as to 
make the publication of similar works in our own country 
hopeless. We shall therefore give an analysis of each of 
the above works in a single article, with a view of showing 
the treatment adopted abroad in popularising the branches 
of science with which the volumes deal, ; nstead of devoting 
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one to each of them in turn, which we should have been 
quite justified in doing, having regard to their value. 

Of the two volumes on the Natural History of Insects, 
which are published by a society of French and foreign 
entomologists, vol. i. is devoted to the Coleoptem, and 
comprises their organisation and their different orders, 
with a short description of each, and woodcuts showing 
their different stages of development These are fol- 
lowed by other useful matter, and then, in the second 
part, we come to“ Le Monde des Scarabees.” ! he stag- 
beetle is here taken as an example of his family to 
show the anatomy of these insects. The description 
of their dwellings and instincts is clear, and written in 
such a style that it may be understood and enjoyed by 
those not versed in entomology. This part occupies a 
good portion of the book. In the pages devoted to the 
hunting, preparing, and keeping of beetles, beginners 
may find every information they require; pincers, pins, and 
nets are all shown, as well as the necessary requisites for 
the knapsack. A list of the principal entomological 
works is given, after which we have a lengthy classi- 
fication and iconography of European coleoptcra, illus- 
trated with forty-eight plates beautifully coloured by 
hand. 

The arrangement of volume ii., 011 Buttei dies, is very 
similar to the above, and contains thirty coloured plates 
illustrating the* butterfly, caterpillar, and chr\ salts, to- 
gether with the plants on which these arc most frequently 
to be found. 

“ The Anatomy and Physiology of the Bee,” is taken 
from volume vi. of the “ Memorials of the Polish Society 
of Exact Sciences in Paris,” and translate! into French 
by M. Pillain. This work consists of twelve lithographic 
plates which obtained medals of merit both at the Univer- 
sal Exhibition at Vienna and from the Royal and Imperial 
Society of Agriculture of Cracow. On these plates we have 
172 figures of the various parts of a bee, greatly magni- 
fied. It is scaicely necessary to add that these arc 
extremely well finished. In the folio we have the memoir 
itself, a book of forty pages, which first iutioduces us to 
the bees of different countries and the bibliography of the 
subject. In chapter i. the author describes the exterior 
parts of the bee, and in the second and third the interior 
and more complicated, such as the muscles, nervous 
system, circulation of the blood, &c. The woik Urminatcs 
with explanations of the figures. Altogether this is a 
valuable addition to an entomologist’s library, and does 
great credit to the society from which it has emanated. 

In M. Cordier’s book on Fungi we have much valuable 
information. In the first place he treat* generally of the 
organisation of fungi, their physiology, mode of reproduc- 
tion, and geography, how to distinguish the tdible from 
the poisonous, and he shows us how to extract this poison ; 
he tells how this works on the animal economy and the 
best means of counteracting it. In the second part all 
the fungi useful to man arc chronicled, with detailed 
descriptions of each order and drav/ings from nature. 

M. Cordier has adopted Persoon’s classification in 
pre erence to any other, as he takes it to be more 

practical ; ,ndeed he dedicates the book to his memory 
as the Crdatcur de la Science Mycologique” The 
drawing and colours of the sixty chromohthographs are 
well worthy of note. The book also contains a glossary, 


able of common, and one of the scientific, names of the 
ungi. 

The author has evidently endeavoured to make his 
subject as interesting and complete as possible. The 
style of the popular portion of the book i$ admirable, and 
n vi rants will be glad to be informed that there are 
eight pages dealing with the proper way of cooking truffles. 
The two small books by H. de la Blanchfcre— one on 
he enemies of forest trees, with 162 engravings of insects 
md larva?, the other on the enemies of orchards and vines 
similarly illustrated, form part of a large series now well 
known and highly appreciated in France. We have 
already noticed some of them, and these arc in no way 
nferior to the former ones. 

“ Plants used for Food,” written by A. Vogl, of Prague, 
translated into French by Ad. Focillon, is a practical 
guide for detecting the adulteration of Hour, collcc, 
chocolate, tea, and the like. 

“ The Blowpipe,” by E. Jannettaz, is extremely well 
arranged, and is a thoroughly practical guide for engi- 
neers, mineralogists, & c. ; the information is accurate and 
condensed, and M. Jannettaz’ s name is a guarantee of its 
scientific value. 

OUR BOOK SHEW 

The Fifth Continent \ with the Adjacent . mU 'ring 
an Account of Australia, Tasmania 0 \ • 1 nra, 
with Statistical Information up to tin Lc.eu „ )<ite. 
By C. H. Eden. With Map. (London : Society (or 
Promoting Christian Knowledge ; no date.) 

Tins volume contains much information on the Aus- 
tralian colonics, but it is somewhat desultory and in- 
complete. It is not a children’s book, and it will not 
satisfy those who are in quest of full information on the 
subject It affords some idea of the history, people, and 
products of Australia and New Guinea, but it would be 
better to cut out much of what is said about the history 
and the people and give moic space to well-digested 
information about the resources of the countries. 

Notes by a Field Naturalist in the Western Tropics. By 
Henry H. Higgins, M.A. (Liverpool; Edward 
Howell, 1877.) 

This is a rcada'ri: record of observations made during 
a >acht voyage to the West Indies by Mr. Higgins, who is 
picsident of the Liverpool Naturalists’ Field Club. Mr. 
Higgins went over well-trodden giound, and therefore we 
need not look for any novelties in this little volume, 
although much of it is interesting. The chief purpose of 
the voyage, undertaken by Mr. Cholmondley, the owner of 
the yacht, was to observe and collect tropical birds. Mr. 
Higgins collected, also, many specimens, both zoological 
and botanical, from sea and land, which are now being 
arranged. He may possibly, he states, publish an account 
of the biology of the voyage. 

LETTERS TO THE EDITOR 

[ Tht Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com • 
munications containing interesting and novel facts.\ 

The Radiometer and its Lessons 

Pkof. Foster’s clear representation of what he conceives to 
be the effect of rarefaction reduces the question between us to a 
definite issue. 

Having assumed that heat is filing across an intervening 
layer of gas from a hotter surface A to a colder surface B, he 
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sayi “ Then, I imagine, the flow of heat through the gas 
will talcs place as though there were, in contact with each solid 
surface, a layer of gas whose temperature is throughout the same 
as that of the contiguous solid, and whose thickness is equal (or 
at least proportional) to the mean length of path of the molecules.” 
Without these layers of uniform temperature or whatever may 
produce an equivalent effect it follows directly from Pi of. Foster’s 
reasoning that the rate at which heat is communicated is, as I 
maintain it is, independent of the density, whereas if thre were 
any such layers I should at once admit the force of l'rof. Foster’s 
reasoning. The who'e question turns therefore on the exigence 
of these layers of uniform temperature. 

Now wnat evidence of such layers have we ? No experimental 
evidence certainly ; and not only has the kinetic theory not as 
yet been applied to expla : n the r ex s'ence but it is easy to 
demonstrate that according to this theory no su h layers or any 
equivalent can exist. For in order that the condition of heat 
may remain unaltered it is necessary that the rate at which heat 
is transmitted across all surfaces parallel to the solid surfaces 
which can be drawn through the gas should be the same. And 
the rate at which heat is transmitted is for small variations of 
temperature proportional to the degradation of temperature, 
hence if there were a layir of uniform temperature no heat could 
be transmitted. 

It is surely incumbent on l'rof. Foster in assuming the existence 
of thtse layers to give foitic sort of proof in support of his 
assumption, but not one word does he tay ! 

I cannot allow this to pass without pomtiiig out that the 
description which Mr. Stoney has given of my view is grovdy 
wrong and is certainly nut to be gathued fioin anything 1 ha\e 
written. Mr. Stoney carefully turns my position. lie mnkts 
out that 1 have explained the action in question as arising i 10m 
conviction cutnnts, whereas 1 have from lust to last maintained 
that it is these currents which oppose and eventually overcome 
the action. He m Acs out that my theory takes no account of 
molecular motion, wherra«, in truth, it takes no account of any- 
thing but moltcuiar motion, the Hkr» of the expansion of the 
gas being so obviously trivial tint I have nc\cr even men- 
tioned it. 

Your readers may judge of this bv computing the find of the 
following quotations, which is from Mr. Stoney ’s letter, with the 
others which are from my own papers, and aie the only expres- 
sions not mathematical, which i have given of my views as to 
action in the question : — 

Mr. S/ottiv's. Mv ( kvw. 

** l*r of. Osborne Reynolds’s ‘‘Whciuverluatiscotinnu- 
explana boil is based on the fact mealed hum a but sui face to 
that when a disc with vmital ph, the particles winch im- 
sides is heated on one sale and pn ge i n the surface w ill k- 
exposed to a gas, a convection bomd with a greater velocity 
currtnl sets in, which draws a than that with w Inch they ap- 
continuous supply of cold gas propmte ; and const quetnly 
into contact with the hot surface the effect of the blow mu t k. 
of the disc. As this cold gns } renter than it would have been 
reaches the disc it is expanded, had tl e smf ce been of ihe | 
and thus its centre of gravity is same temperature as the ga*. 
thrown further horn ihe disc. “Ami, in the fame way, 

Accordingly, the due, if fierly vhcucvei lit at is communicated 
suspended, will move in the from a gas to a surface, the 
opposite direction so as to keep ioice on the sutfice will be 
the centre of gravity of tbe gas hss than it otheiwise would 
and disc in the same vertical be, for the panicles will ic- 
line as before, and, if not freely bound with a less velocity than 
suspended, will suffer a pressure that at which they approach. 1 
tending to make it move in that “These forces arise from 

direction. If 1 have under stood the communication of heat to 
Prof. Reynolds alight, this is or from the surface from or to 
both a correct and full dt scrip- the gas. These foices will be 
tion of his explanation as Inst directly proportional to the rate 
presented.” at which the heat is communi- 

cated ; and since this rate has 
been shown by l’rof. Maxwell 
to be independent of the den- 
sity of the gas, these forces will 
be independent of the density 
of the sutroundirg medium, 
and their effect will increase as 
the density and convection- 
currents diminish.” 2 

* Proceedings, Royal Society, 1874, p. 407^ 

a Phil. Mi ^..November, 1874- p. 3 - 


The first of the quotations from my papers is followed by a 
mathematical expre-sion on which I have depended for com- 
pleteness, and from thR expression, in which neither convection 
currents nor the expansion of the gis have any place whatsoever, 
it follows that whenever heat is steadily diffusing tn*o or through 
a g*s, the momentum transmitted across any surface in the 
direction in which the heat is diffusing will be greater than that 
transmitted in the opposite direction by a quantity proportional 
to the rate at which the heat diffuses, divided by the square root 
of the absolute temperature of the gas. 

As to the value of whit f >llows in Mr. Stoney’s letter, I mu-d 
leave it to your readers to decide. He proceeds to claim that 
his own theory has the advantage of being based on molecular 
mot'on«, he says : — 

“ My explanation, on the olher hand, is bi^cd on molecular 
motions which go on in the pas without causing any molar 
mo 4 ion, and is independent of convection currents,” 

. Then having thus attributed tome an explanation, I never 
even thought of offering, and having assumed the true bae 
of my theory as alone belonging to his. he proceeds to show 
wherein I am WTong. And in every subsequent position which 
he attributes to me, he is as wrong as he is in his first statemen\ 
Under these circumstances it would be useless for me to enter 
upon questions as to how iar “ diffusion,” acc *rdmg to the kinetic 
theory may be more “sluggish ” than Mr. Stoney’s “ penetration, ’ 
or to discuss further the p»ss'l»hty of his “ Crookes’s layers.” 

In my last letter I showed that the condipon of a gas which 
Mr. Sti iiey called a “ Crookes’s lajer” was impossible, and 1 do 
not see that Mr. Stoney has imp:ovcd his position by showing 
that he had arrmd at the | edibility of the condition by making 
the false assumption "that ;• -r /. a fei /. </ non-conJm tor of heat. ” 

Wherein Mr. Stoney’s views ate at vaiiince with the results 
of the laborious investigations of Maxwell, Clausius, Thomson, 
and othet.x, he may bed convince himself by rcfcriing to the 
wot 1 <s of the e authors. Uiril he has read my papers ar.d 
explained the discrepancy . between his views and the gtneial’y- 
accep’cd laws of gase*, I do no*. «ce tlut we have any common 
go und for discussion. < fsuoRN K Rky.noi Us 

November 30 

Mr. Crookes and Eva Fay 

Ik Mr. Wallace had read my letter in Nvruiir. of November 
20 with a little more attention, he would have seen that I did not 
tefer to the Daily Tcuc^iaph “as an authority in a matter of 
scientific inquiiy,” but that ti e account 1 gave of Mr. Crooked 
“scientific tots ” was given m Mr. CM crew communication to 
the * Spirituals*,' which wiukl have been reproduc'd without 
abridgment if the columns <>f Na*i run c >ul 1 h we no nutted it. 

W’hat 1 hold myself plcdg. d lo slnnv (in Naiokf, ii il 
pleases, as well as in the 1 i\v edition of my Lectures) R that the 
“lying-down by (dccliicry” don ibid by Mr. Crookes in the 
Spiiitua/ist, is no more effective in pitven ing the j erfornnm. e. 
ot juggling tricks than l.va Fay’s o/tiiimy t)ing-down under 
which her nicks v-ere j ublicly reproduced two years ago by 
Messis. Maske’ync and (\rnkc And since Mr. Crookes mad 
no mention of the caIj aohinnuly sensitive galvanometer he 
U'-ed, which is de-cribul tor the tirst time by Mr. Wallace in 
the last number of hi a n\ 1 only consider mpsclf bound to show 
the method by which, with < nlin.v y apparatus, the electii: tot 
may be evaded — the trained skill ot the acute tiompeuse being 
very probably required t.imcU the more severe test now f.'>i 
specified. 

Mr. Wallace seems lo me to have been a little hasty on anoth. 1 
point. “ The supposed tAfo.'iue ot Eva Fay in Ameiica,” lie 
says, “ was no exp lore at all, but a clumsy imitation.” As this 
is mtnly Mr. W.’s detu/r. founded upon an imperfect newspaper 
report, 1 prefer to trust the judgment of the eve- witnesses who 
have publicly testified to the complete//:. s cj /!v exposure. Among 
tin sc are n< 'l only three of the ablest men in New York (the 
Rev. Hr. Bellows, Ex-Su'geon-CRneral Mott, and Dr. Ham- 
mond), but the ieporurs of ihe very newspaper referred to winch 
had previously shown a decided leaning to the claims of spiri- 
tualism. And thei 1 judgment is confirmed by the fact (which 
Mr. Wallace probably considers as a newspaper fiction, but of 
which 1 have independent testimony) that Eva Fay 7 oas jorcca 
by the local authorities to take out a licence as a juggler as a con- 
dition of the continuance of her public performances. 

I he fundamental difference between Mr. Wallace and myself 
as to the validity of testimony in regard to the “occult” comes 
out so strongly in this case tlist we have really no common 
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irrjuni for a ^cussijii which I cannot con-ider it profitable to 
continue. William B. Carpenter 


The Glacial Geology of Orkney and Shetland 


Owing to an accident I did not see your number of Sep- 
tember 13 containing my letter on the glacial geology of Orkney 
and Shetland and Prof. Geikie’* article tvol. xvi. p. 414k until 
my return from Scotland a few days ago. Otherwise 1 should 
have troubled you sooner with a few observations thereon. 

In the first place I wish to thank Prof. Getkie for the very 
courteous manner in which he has referred to the remarks of an 
outsider who has ventured to intrude on what the Professor has 
made, to such an extent, his own peculiar province. 

In the next place I am glad to find that upon wha k was the 
most important fact in my statement, viz., the absence rf ra .^ed 
beaches or other signs of recent elevation of the land in Orkney, 
Prof. Geikie agrees with roe. 

I call this the most important because it bears directly on the 
theory of wide-spread changes in the relative level of sea and 
land owing to secular causes, such as a change in the axis of the 
earth’s rotation, or in the position of its centre of gravity. If it 
can be proved that the difference of level, wlreh ciuseJ the 
raised beaches of the south of Scotland, and txtjrdod north 
alon<* the coast of Ross and Sutherland, dies out as we pr««ccc 1 
further 1 ortli, and disappears altogether in Orkney and Shetlan I, 
it is truly a crucial experiment which show*, that these rai d 
beaches are due to local elevations of the land, an i not to a 
general sinking of the sea. 

This is the conclusion to which Prof. Geikie point-, though 
he naturally finds it difficult to un lerstand why the upheaval, so 
marked in Sutherland, did not affect Caithness and Oiknry. 

I believe I can add a few facts which may assist in icmoung 
these doubts. 

At one of the places in Caithness men' ion cd by Prof. Geikie, 
where the existence of a raise l beich might be possib! *, viz., in 
the sheltered Bay, between F res wick aid Wick, I believe there 
is one, though less strongly marked and at a lower elevation 
than these 111 similar situations in Sutherland. I allude to a 
terrace which bounds the links of Keiss Bay, about hall a mile 
inland from the present coast-line. I cannot s| eik positively, 
not having seen it for some years ; but my recollection is that 
it is a perfect miniature reproduction of the terraces loutul lhora 
and other bays in Sutherland. If so, it is a positive proof tint 
the elevation of the land died out towards the north, and we 
might reasonably suppose that somewhere about the hue of t lie 
Pcntland Fmh was the neutral axis, on one side of which the 
land rose, while on the other it fell. 

Be this as it may, the fact is, I think, incontioveriiblc tint 
Orkney did not share in the southern movement of elevation. 
This rests not only on the absence of raised beaches, forming 


terraces, which might possibly have disappeared, but s till more 
on the absence of all traces of marine action, such as pebbles, 
sand, or shells, on the low plains winch must have been 
submerged. 

I would ask Prof. Geikie to consider whether the single 
instance of the Loch of Stennis is not conclusive. If the sea had 
ever stood twenty or thirty feet higher relatively to the land than 
it now does, the who'e plain up to the hills mu..t have been a 
sheltered, shallow, inland fiord. 

As the land rose to its present level this must have left not 
only a terraced beach at the foot of the hills, which might pos- 
sibly have disappeared (though it is hard to see why it should 
have done so in such a sheltered situation), but the whole plain 
must have been a raised sea-bottom, strewed over with pebbles, 
sand, and shells. These could not have disappeared, and as 
they are nowhere visible and the plain consists everywhere of the 
ordinary rock, with a thin mantle of soil resulting from its disin- 
tegration by ordinary atmospheric causes, I am, I thmk, justified 
m assuming it to be proved that Orkney did not shaie in the 
recent movement of elevation which affected the rest of Scotland. 

0nc w ,°. r , to glaciation. I can assure Prof. Geikie 
bat I do not think for a moment of setting my authority against 
**' V? ri £ h . 1 in tances of glaciation he tells 

shall h- so l* 0, iron* being disappointed, I 

w,a dear up h “ 10 «• 

Of course Orkney must have experienced the full rigour of the 
glacial period, and it is only natural to expect that it should 
show the same abundant signs of glaciation as the adjoining 
counties of Scotland. Prof Geikie will therefore excuse me if 


I still retain a little iof that healthy »-ep,i c i sm which „ ioeon . 
ductve to the establishment of truth. to „|„ d thlt 

judgment may be suspended until .here is further ev.dence. I 
do so mainly because the Professor’s own statement is that during 
his visits to Orkney his attain >n was dev, fed mainly to the old 
red sandstone, and l.ts remarks ion filiation wee only incidental 
Now there are some proofs of glacial, on winch are so oh.ioui 
that there can be no m stake about them, others which may 
easily be mistaken, and which require close examination by a 
practised eye directed specially to them, to arrive at a just (in- 
clusion. 

Boulders of foreign rock, perched blocks, rocks unmistakably 
rounded and polished by the ice plane, are among the former 
But striae require great practice and careful examination to 
sure of them in a district of finely laminated sandstones which 
weather constantly into parallel lines or grooves, stony clay 
a^ain, from disintegrated rock, is o'ten so like boulder clay that 
it requires close observation to distinguish one from the other. 
And finally where steep hills have crumbled away anti filled 
up many places in Ihe narrow valleys between them with their 
J&ri. r, as at Hoy, the appearances are veiy like those of glncial 
moraines. 

Now I observe that nearly all the conclusive proofs of glacial 
action are wanting in Prof. Geikie’s enumeration. He lus not 
seen, or heard of anyone who has seen, a single boulder or perched 
block, or even a single piece of foreign stone in Orkney. 

As regards boulder-clay I would j mi issue on In* instances, 
taking especially that of Kirkwall Hiy, lucuise it is typicil of 
the other rases and so easily accessible that the facts can ren lily 
be verified. 

I believe it to be disintegrated and not boulder clay, for the 
following reasons : — 

1. The clay is not compact like that of genuine boul ler-clav, 
but of looser structure, and ofieti clearly mule up of minute 
splinters of the disintegrated rock. 

2. The stones in the clay are never foreign stone?, and are not 
scattered irregularly, ns if shot out into a huge rublndi heap, ns 
in true boulder-clay, but arranged for the most pirt so that the 
original lines of stratification can he followed. 

3. If the section which resembles boulder-clay be followed up, 
it will be found to merge insensibly in what is unmistakably 
the common disintegrated surface ‘•oil of the district. 

There only remains the question ol ro het mutoun vr, ami here 
I speak with the g>calest diffidence, for certainly Prof. Geikie 
ought to know a great deal better than 1 whether a hummock of 
rock is or is not “ admirably ice- worn and striated” like those 
behind Stromness. 

I can only say thaJt I have looked at them often, and they 
appear to me to be very different from the rochet moutonnfes of 
which I have seen so many in Scotl md, Wales, and Swi'zeilan 1 . 
They are not rounded, smooth, and polished, as if planed into 
shape by some gigantic tool, but simply irrcpulir hummocks of 
rock, sometimes smooth and sometime rmi^h, avoiding to 
accidents n the bedding and weathering of the strata. So at 
least they seem to me, and even in the valleys of Hoy, where, if 
anywl ere, there were local glaciers, the secions shown by the 
small streams and low coast-line, always, I believe, exhibit the 
same appearance of sandstone strata, c miing a* an angle to ths 
surface, and with their edges not planed off, but passing 
gradually into surface soil by d’sintegration. 

Ol course I make these statements subject to correction. Tt 
may ^e that I have faded to see things because my rye is not suffi- 
ciently educated. But when we couple what is, I believe, abso- 
lutely certain, viz., the absence of the more prominent and 
obvious proofs of glac’ation in the form of boulders and foingn 
rocks, with the equally certain fact that O knev was an • xcep- 
tion to the general rule of recent elevati- n, I thi k Pud G ki - 
wi 1 admit thar the i».tere-ts of hci nee will be promote 1 i-y my 
remnks which m iy lead to reasonable douW-, and there «-r< 10 
conclusive investigation, as to tne fact whrther Oiknry doe- or 
does not give proof o f hiving been covered by a great p-»lir ice- 
sheet during the glacial period. k. Laing 

36, Wdton Crescent, S. W. 


Explosions 

I have been waiting to see if Mr. Galloway's pap-r on 
“Explosions in Mines" pubb.hed in Na'IUKK, vol. xvb. p. 21, 
would lead to any correspondence. Your readers may be in- 
terested in tn incident reported to me by the late Dr. Bottinger, 
of Messrs. Allsopp’s brewery, Burton-on-Trent, 
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In their new brewrrj', near the railway station, the crush'd 
malt is lifts d hern one floor to another hy a scries of cur>- 
revolving on a Kr hern band. The rasing which i»iclo«c- i)k- 
band, is (till of float ng malt dus* while the r'*\ohvion is g ii:; 
on, and on opening one of the doer. o r the cas ng a puff of m l r - 
dust is sent out into the room. S.» r *n n'trr tv- brewery v. 
opened, a workman went with an indc.'rnT d bgV icnaW* 
some examination of the working of tin- leathern bind, nn 5 1 n 
opening the door of ihe c n s ng an <x-Ti ion foil -wed ; no* of : 
very serious character, but enough, I ihu.lr, toth.o / the 1 nr: • 
out of gear. The cause of the expl sion i . cvi ’-00* ; the r.ipi-1 
co 1 busticn of the fine malt dus* with which the ah- puffcl out 
into the room was charged. 

Dr Bottinger died a tew yeats finer 1 , hut it would probably n->t 
be diff cult to get necurale details of the accident from M' j s.r«. 
Allsopp and Sons. A. M '. f 'K lxnati 

Bowdon, December 11 

. Means of Dispersal 

In his great work, 14 Insect a Mad'*r*ndi,” Mr. Wollaston 
remarks upon the great affinity in the coleopterous fuma of 
Madeira with that of Sicily, and in liis “ CVc > iten II speri- 
dum,” on the northern characb r of tha" of ihe Ope Vi^de 
Isles. Mr. Andrew Murray also foun i ’ha' out of 275 t.'.ipe Virile 
species 91 were iomiim 11 to tin* Cannncs an* 1 81 to the Madeiran 
group. The last author would seem to r«?ly on the efficacy of 
now submerged contm. nt f ; as a in un\ of .ion between 

the two areas. 

Towards the end of the fifbenth and commencement of the 
sixteenth century, the Pormgu*'-e ranw-d the suga'-cuvi from 
fjieily to Madeira and the Canaries, The itumms of intioduction 
would probably he the same ihun ns iu».v ; tl.e young shoots of 
cat)e would l>e conveyed in b >\es or barbels of e n tli from on** 
lbcality to the otlur,. a^ the writer oner* c.o-ud young cane plants 
from Car Nicobar vifr Rangoon to 1\ nnnj, and has seen the 
lame arrive, in the last locality f«om the West Indies. Tin re 
can be little doubt that many of tlu-se plants must have been 
carried from Sicily to the Atlantic Id**s be'ore a successful or 
efficient introduction was made, and with the e.n'li in which 
the plants wi re conveyed, many gemlephagous and o her 
(Joleoptt-ra would find an enfo'ccd 111 sins of nn:»a<ion. bin 
sugar-cane is aho reported as having } K -«n i i.t • < » 'uerd iu'o 
Cyprus from Asia, and t'aii'-pl.m’cd horn there to Madeira, t ms 
adding another link to the localities in uliuh these cole >i lei al 
affinities have been (hteeted. 

It is not proposed tint this was Ihe sole, hut only a piohihh* 
means of the transmission of common foino in 1 li - c >ieopicral 
faunas of thepe widcly-yep.iralrri tii-tm Tin* numb -r of cuus 
which have been fact us to the sa no in the past may be in an 
inverse ratio to our knowledge of i< rm. W. L. Distant 

Supplementary Eyebrows 

, I MET, a gcntlemau a few days ng i who h is on cither side of 
the forehead a .supplementary eyebrow blanching off from the 
superciliary ridge near the mpra-.'ihil d notch*, ami passing i 
obliquely upwards and .0 d wards f r about if inch aero s the | 
fqrehead. Beneath these- brown, which contain la*ge and coirse 
h^irs, are lines of soft down-like hnir, one on either side occupy- 
ing the usual potion of the eyebro-v*. Since my attention was 
drawn to this subject I hav^ noticed tint many persons have a 
abort secondary spur of hairs at the points indicated. Artis’s, I 
believe, have noticed this deviation from the normal eyehrow-luie, 
as occasionally observe it in por laits ol Tuck and other 
mischievous sprites, ^ 

There is a spot about mmway between the orbits in animals 
that I have exanun d (namely, horses, dogs, and cats), whence 
the lines of hair-insertion int > the skin radiate in various direc- 
tions. If we consider the recondury eie!>ro*s of man ns a 
reversion to an ance.stral type, we must conclude that our hairy 
progenitors also possessed such a radiating pomt of hair iuscrii »u 
upon their foreheads, and that the secondary eyebrows are only 
remnants of a hairy covering which originally enveloped the 
whole face. W. Ainslie Hollis 

Brighton 

Diffusion or Cohesion Figures in Liquids 
With reference to the above, allow me to rela'e some experi- 
ments made several years ago, and easily repeated. 

1. Take a tall precipitate t;la$s, fill it with water, drop into it 
a piece of lump or refined sugar and four or five grains of common 


sri . Let the vessel remain quiet, so that when the sugar is dis* 
s »!ved there may be different densities in the fluid from top to 
b atom. Th-rn lightly touch th~ surface with a piece of lunar 
caustic (ril v r nitrate), and observe the figure which results. 

2. The experiment may he repeated with sugar, diluted sul- 
T-liuric acid, and bar urn chloride, the figures varying with the 
j ro port ions of the ingre ben's used. 

3. Take a common tumbler glass filled with water, dissolve in 
t half a tea-spoonful of common salt. Touch the surface of the 
dilution with the point of a pen filled with ordinary black ink, 

; nd the characteristic fi.gmes are produced. F.R.S. 

Brighton, December 12 

Meteor 

At 8h. 13m. (db 2*n») p.m . on December 9, a brilliant meteor 
ptv-sed from 32 Cvnele partial is (± l°) through n Lyrse (db l“), 
.:rid disippeirt d about 6" beyond ; time of passage, i’6(± *3) 
sec. ; mag.. 8 (d: 2 ) x Dyne; colour, emerald green; track, 
y* H *w, visible I «• e<?rm I ; se n from 51 0 24/ 43" N,, 2' 13" E. 

I iib nny enable ahi >rih**rn observer to fix the position. 

Bromley, Knit * W. M. F. P. 

ON THE ( 'A USA TION OF SLEEP 
'T'lIE last number of I'jlu.'crs Arcliiv (vol. xv., p. 573; 
**■ contains th>; following interesting note by Dr. 
Striimptll : — 

“ In the autumn of last year there was received into the 
medical clinik of Leipzig a youth, aged 16, in whom various 
phenomena of anaesthesia gradually developed themselves 
to an extent which has very rarely been observed. The 
skin of the whole surface of the body was completely 
insensible, and that in respect to every kind of sensation. 
The most powerful electric current — a burning taper held to 
the skin — was not able to produce any pain or even a sensa- 
tion of touch. Almost all the accessible parts of the mucous 
membrane of the body exhibited the same insensibility to 
p rin. Al-o all tho3e sensations which are classed together 
under the name of i muscul ir sense,’ were entirely absent. 
The patient, when his eyes wcie closed, could be carried 
about round the room, his limbs could be placed in the 
most inconvenirntrpositions without his being in any way 
conscious of it. Even the feeling of muscular exhaustion 
was lost. In addition there came on also a complete loss 
of taste and smell, amaurosis of the left eye, and deafness 
of the light ear. 

<: ln short, here was an individual whose only con- 
nection with the outer world was limited to two doors of 
£»in-‘e— to his one (right) eye, and his one (left) ear. 
Moreover, both these remaining doors could at any time 
be ensily closed, and in this way it was possible to inves- 
tigate the consequences of completely isolating the btain 
from all external - timulntion through the senses. I have 
frequently made the following experiment, and often 
showed it to others If the patients seeing eye was 
bandaged and his hearing car was stopped, after a few 
(usually from two to three) minutes the expression of sur- 
prise and the uneasy movements which at first showed 
themselves ceased, the respiration became quiet and 
regular ; in fact the patient was sound asleep . Here, 
therefore, the possibility of artificially inducing sleep at 
j any time in a person simply by withholding from the 
brain all stimulation by means of the senses was realised. 

| “ The awakening -of the patient was as interesting 

1 as the sending him to sleep. He could be awakened 
, by an auditory stimulation, as, for example, by calling 
1 into his hearing ear or by visual stimulation, by allowing 
| the stimulus of light to fall upon his seeing eye ; but he 
could not be woke by anv pushing or shaking. If he 
was left to himself he did eventually wake up of his 
own accord in course of the day, after the sleep had 
lasted many hour-;, the awakening being due, it might be, 
to intrinsic stimuli started in the brain, or it might be to 
slight external unavoidable stimuli acting through his 
still functional sense organs, and making themselves felt 
in consequence of the sensitiveness of the brain being 
increased during the repose of the sleep.” 
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THE MODERN TELESCOPE 1 
II. 

\ X rHETHER the telescope be of the first or last order 
Vv of excellence, its light-grasping powers will be 
practically the same ; there is therefore a great distinction 
to be drawn between the illuminating ana defining power. 



Fig. 5. -Saturn and his moon* (gowmil «•« wiih a 3 | inch ob>ct-gla» ) 

The former as we have seen depends upon size (and sub- 
sidiarily upon polish), the latter depends upon the accuracy 
of the curvature of the surface. 

If the defining power be not good, even if the air be 


perfect, each increase of the magnifying power so brings 
out the defects of the image, that at last no details at all 
are visible, all outlines are blurred or stellar character is 
lost Even with the best telescopes the power should not 
be strained. 

The testing of a glass therefore refers to two different 
qualities which it should possess. Its quality as to ma- 
terial and the fineness of its polish should be such that the 
maximum of light shall be transmitted. Its quality, as to 
the curves, should be such that the rays passing through 
every part of its area shall converge absolutely to the 
same point, with a chromatic aberration not absolutely 
nil but sufficient to surround objects with a faint violet 
light. With the reflector we have to consider the brilliancy 
of the surface and the perfection of curvature. 

In close double stars, therefore, or in the more minute 
markings of the sun, moon, or planets, we have tests of 
its defining power ; and if this is equally good in the 
instruments examined, the revelations of telescopes as 
they increase in power are of the most amazing kind. 

A 3i-inch suffices to show Saturn with ail the detail 
shown in Fig. 5, while Fig. 6 shows us the further 
minute structure of the rings wtrch comes out when the 
planet is observed with an object-glass with an aperture ot 

26 inches. t , . , 

In the matter ot double stars, a telescope of 2 inches 



Fig. 6.— Details of the ring of Saturn observed by Trouvelot with the aS-ioch Washington Refractor. 


aperture, with powers varying from 60 to too, should 
show the following stars double 

Polatis. y Arieds. o Gerainorum. 

« Pisdum. p Herculis. y Leonis. 

P Draconis. f Ursse Majoris. £ Cassiopeap. 

A 4-inch aperture, powers 80-120, reveals the duplicity 

of— 


0 Ononis, 
c Hydras, 
c Booti?. 
Leonis. 


o Lyrae. 

f Unae Majoris. 
y Ceti. 

1 Continued from p. 68. 


8 Geminorum. 
a Casaiop ex. 

« Draconis. 


I A 6- inch, powers 240-300— 

I c Aretis. 20 Draconis. 

32 Orionia. * Geminorum. 

A Ophiuchi. * Eqnulei. 

An £-inch — 

< Cygni Sirin". 

7* Andromeda;. 19 Draconis. 

The a spurious disk," which a fixed star presente, as 
seen in the telescope, is an effect which results from the 
passage of the light through the circular object-glass, 
or its reflection from a circular mirror ; and it is this 

H 2 


f Herculis. 
( Bobtis. 


^ Herculis. 
y? Bobtis. 
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appearance which necessitates the use of the largest 
apertures in the observation of close double stars, as the 
s»ze of the star's disk varies, roughly speaking, in the 
inverse ratio of the aperture. 

In our climate, which is not so bad as some would 
make it, a 6- to an 8-inch glass is doubtless the size which 
will be found the most constantly useful ; larger apertures 
being frequently not only useless, but hurtful. Still, 4 or 
3| inches are apertures by all means to be encouraged ; 
and by object-glasses of these s^es, made, of course, by 
the best makers, views of the sun, moon, planets, and 
double stars, may be obtained, sufficiency striking to set 
many seriously to work as amateur observers, and with a 
prospect of securing good, useful results. 

Observations should always be commenced with the 
lowest power, gradually increasing it until the limit of the 
aperture, or of the atmospheric condition at the time, is 
reached. The former may be taken as equal to the 
number of hundredths of inches which the diameter of 
the object-glass contains. Thus, a 3j-inch object-glass, 
if reatly good, should bear a power of 375 on double stars 
where light is no object ; the planets, the moon, &c M will 
be best observed with a much lower power. 



Fig. 7. —Appearance of diffraction Fig. 8.— Appearance of same object 
ring* round a war when the ob- when object-glass is out of adjust- 
jcct-glass is properly adjusted. ment. 


Care should be taken that the object-glass is properly 
adjusted. And we may here repeat that this may be done 
by observing the image of a large star out of focus. If 
the light be not equally distributed over the image, or the 
diffraction rings are not circular, the screws of the cell 
should be carefully loosened, and that part of the cell 
towards which the rings are thrown very gently tapped 
with wood, to force it towards the eyepiece, or the same 
purpose may be effected by means of the set-screws always 
present on large telescopes, until perfectly equal illumina- 
tion is arrived at. This, however, should only be done in 
extreme cases ; it is here especially desirable that we 
should let well alone. In the case of mirrors, instructions 
for adjustment are generally given by the maker. 

The convenient altitude at which Orion culminates in 
these latitudes renders it particularly eligible for observa- 
tion ; and during the first months of the year, our readers 
who would test their telescopes will do well not to lose 
the opportunity of trying the progressively difficult tests, 
both of illuminating and separating power, afforded by its 
various double and multiple systems, which are collected 
together in such a circumscribed region of the heavens 
that no extensive movement of their instruments— an 
important point in extreme cases — will be necessary. 

Beginning with fl, the upper of the three stars which 
form the belt, the two components will be visible in 
almost any instrument which may be used for seeing 
them, being of the second and seventh magnitudes, and 
well separated. The companion to ft though of the same 
magnitude as that to 5 , is much more difficult to observe, 
in consequence of its proximity to its bright primary, a 
first magnitude star. Quaint old Kitchener, in his work 
on telescopes, mentions that the companion to Rigel has 
been seen with an object-glass of 2j-inch aperture; 
it should be seen, at all events, with a 3-inch. The 
bottom star in the belt is a capital test *both of the 
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dividing and space-penetrating power, as the two bright 
stars of the second and sixth magnitudes, of which the 
close double is composed, are exactly 2J" apart, while 
there is a companion to one of these components of the 
twelfth magnitude about |* distant. The small star 
below, which the late Admiral Smyth, in his charming 
book, “ The Celestial Cycle,” mentions as a test for his 
object-glass of 5 9 inches in diameter, is now plainly to 
be seen in a 3$. The colours of this pair have been 
variously stated. 

Th*t either our modem opticians contrive to admit 
more light by means of a superior polish imparted to the 
surfaces of the object-glass, or that the stars themselves 
are becoming brighter, is again evidenced by the point of 
light, preceding one of the brightest stars in the system 
composing o\ This little twinkler is now always to be 
s?en in a 3f-inch, while the same authority we have before 
quoted — Admiral Smyth— speaks of it as being of very 
difficult vision in his instrument of much larger dimensions. 
In this very beautiful compound system there are no less 
than seven principal starr ; and there are several other 
faint ones in the field. The upper very faint companion 
of X is a delicate test for a 3 J- inch, which aperture, how- 
ever, will readily divide the closer double of the principal 
s ars which are about 5" apart. 

These objects, with the exception of f, have been given 
more to test the space-penetrating than the dividing 
power ; the telescope's action on 52 Orionis will at once 
decide this latter quality. This star, just visible to the 
naked eye on a fine night, to the right of a line joining 
a and 5 , is a very close double. The components of the 
sixth magnitude are separated by less than two seconds 
of arc, and the glass which shows a good wide black 
division between them, free from all stray light, the 
spurious disc being perfectly round, and not too large , 
is by no means to be despised. 

Then, agrin, we have a capital test object in the great 
nebula to which reference has already been made. 

The star to which we wish to call especial attention is 
situate (see Fig. 4) opposite the bottom of the “ fauces, ” 
the name given to the indentation which gives rise to the 
appearance of the “fish’s mouth.” This object, which 
has been designated the “trapezium,” from the figure 
formed by its principal components, consists, in fact, of 
six stars, the fifth and sixth (/ and a) being excessively 
faint. Our previous remark, relative to the increased 
brightness of the stars, applies here with great force ; for 
the fifth escaped the gaze of the elder Herschel, armed 
with his powerful instruments, and was not discovered 
till 1826, by Struve, who, in his turn, missed the sixth 
star, which, as well as the fifth, has been seen in modern 
achromatics of such small size as to make all comparison 
with the giant telescopes used by these astronomers 
ridiculous. 

Sir John Herschel has rated y and a of the twelfth and 
fourteenth magnitudes— the laiter requires a high power 
to observe it, by reason of its proximity to a. Both these 
stars have been seen in an ordinary 5-foot achromatic, 
by Cooke, of 3 J-inches aperture, a fact speaking volumes 
for the perfection of surface and polish attained by our 
modern opticians. 

Let us now try to form some idea of the perfection of 
the modern object-glass. We will take a telescope of 
eight inches aperture, and ten feet focal length. Suppose 
we observe a close double star, such as £ Ursae, then the 
images of these two stars will be brought to a focus side 
by side, as we have previously explained, and the distance 
by which they will be separated will be dependent on the 
focal length of the object-glass. 

If we take a telescope ten feet long and look at two 
stars r apart, the angle will be i° ; and at ten feet off the* 
distance between the two images will be something like 
2 3 \j inches, and therefore, if the angle be a second, the 
lineynll be the s^th P"* °* l ^ at > or vr^xjth part 
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of an inch apart, so that in order to be able to see the 
double star £ Ursae, which is a 1" star, by means of an 
eight-inch object-glass, all the surfaces, the 50 square 
inches of surface, of both sides of the crown, and Doth 
sides of the flint glass, must be so absolutely true and 
accurate, that after the light is seized by the object-glass, 
we must have those two stars absolutely perfectly distinct 
at the distance of the seventeen hundredth part of an 
inch, and in order to see stars apart, their images must 
be distinct at one-half of this distance or at ^^th part 
of an inch from each other. 

J. Norman Lockyer 

( To bo continued , ) 


BIOLOGICAL NOTES 


from Mr. J. W. Cunningham, of Howard County. 
Nebraska on the domestication of this species. It 
appears that the bison has been crossed with the ordi- 
nary milch cow, and that half- and quarter-breds are 
not uncommon, and the cows yield extremely rich milk. 
They prove to be both hardy and tame. The colour of 
the bison and the majority of the distinguishing characters 
disappear after repeated crossings. The lump of flesh 
covering the dorsal vertebrae also becomes diminished. 
The preservation of a pure domestic breed of the bison 
does not seem so easy. In some instances where buffa- 
loes have been broken to the yoke they have proved 
strong and serviceable, but rather unmanageable at times. 

Unless the breed is maintained in some way artificially, 
the wild species will no doubt before very long become 
extinct. 


Classification of Decapod Crustacea ns.— In 
this well-defined group, the position of the anomurous 
forms (hermit-crabs, &c.) has often been the subject of 
doubt. The special adaptations of some genera for 
particular modes of life have caused them to be thrown 
together ; and no doubt they agree in possessing neither 
the powerful abdomen of the lobsters, nor the very much 
aborted one of the crabs. Yet the anomurous forms 
include markedly contrasted groups. The family Hippidie, 
with its lobster-like cephalothorax and firm abdomen, 
differs greatly in aspect from the hermit-crabs. Hippo, 
talpoida, a small species found along the whole eastern 
coast of the United States, inhabits sandy beaches 
exposed to the waves, at a zone very near low-water mark. 
It has a smooth oval form, and short and stout thoracic 
legs (second, third, and fourth pairs), enabling it to 
burrow backwards in the sand with marvellous rapidity. 
In life the antennae are peculiarly crossed, with the 
flagella curved round the mouth so that the setae, with which 
they are densely covered, all project inwards, and the 
function of the antenna: appears to consist chiefly in the 
removal of all parasitic growths or foreign bodies from 
the anterior parts of the body. The appendages of the 
mouth are not adapted for prehension or mastication, and 
the alimentary canal is found loaded with fine sand. The 
thoracic appendages have neither external nor superior 
elements (exopodites, epipodites) ; while the office of 
protecting and cleaning the gills is discharged by the 
small limbs corresponding to the fifth pair of ambulatory 
legs in lobsters, which are curved upwards and hidden 
beneath the carapace. The development of this form has 
been recently carefully described by Mr. Sidney Smith, 
of Yale College, in the Transactions of the Connecticut 
Academy, vol. iii. p. 311. They pass through larval 
stages very analogous to the zoea stages of crabs, only 
being destitute of a large dorsal spine ; and they then 
assume a form like the brachyuran megalops, with large 
eyes, and powerful abdominal swimming legs. But in 
this condition they buried themselves in sand with great 
alacrity. Thus it is determined that the embryonic 
development of Hippa, as well as of Albunea, studied 
by Claus, agrees much more closely with that of crabs 
proper than with hermit crabs or lobsters ; and this 
publication by Mr. Smith furnishes an important addition 
to the evidence favouring the view that the Anomura are 
a heterogeneous group made up of specialised families of 
Brachyura and Macrura. 


The American Bison. — Mr. J. A. Allen's valu 
able History of the American Bison,” so sump 
tuously produced by the Geological Survey of Kentuck 
and the Harvard Museum of Zoology, has excited s< 
much interest that to supply the demand for it Di 
Hayden has republished almost the whole of the text ii 
the ninth annual report of his survey of the territories 


- -j- **. a s fP arate pamphlet of 150" pages, with con 
siderable additions by the author. One of the mos 
interesting of these consists in the publication of a lette 


Products of Assimilation in Musacfje.— Herr 
Emil Godlewski has recently investigated whether in the 
case of Musaceae the first assimilation-product is oil or 
starch, which latter is the first product in most plants. 
Sig. Briosi had recently maintained that oil was first pro- 
duced. The question which had to be solved, therefore, 
was whether these plants, when decomposing carbonic acid 
under the influence of light, exhale a volume of oxygen 
greater than that of the carbonic acid decomposed. If 
oil is formed from the carbonic acid this must be the case. 
Measurements which Herr Godlewski made to this end 
with Musa sapientium, gave negative results ; the oxygen 
exhaled was not of greater volume than the carbonic acid 
decomposed. Sig. Briosi had failed to discover starch in 
the grains of chlorophyll of the mesophyll-celis of the 
leaves ; while Herr Godlewski was perfectly successful also 
in this direction, perceiving numerous granules of starch in 
leaves from young specimens of species of both Musa and 
Strolitsia , which had been collected in the evening after a 
hot day. 

Fertilisation tn Thyme and Marjoram.— Under 
the title of “ Das Variiren der (iririse gefarbten Bliithen- 
hiillen, und seine Wirkung auf die N aturziichtung der 
Blumen,” Dr. Hermann Muller reprints from Kosmos a 
paper containing many of the facts which have appeared 
from time to time with his signature in these columns. 
The special point to which he calls attention is the 
occurrence in many species of Labiatae— Thymus ser - 
pyllum , Origanum vulgare, &c. — of two distinct forms, 
one with larger hermaphrodite protandrous, the other 
with smaller female flowers. The second of these two 
forms can manifestly only be fertilised by the former, and 
will disappear where the conditions of life are unfavour- 
able ; while the propagation of the first form is in no way 
dependent on the other. 

A Fossil Fungus.— One of the most interesting re- 
cent discoveries in palaeophytology has recently been made 
by Mr. Worthington Smith, in the detection, in the coal- 
measures, of a fossil fungus nearly allied to that which 
produces the potato blight, and which he has named 
Pcronosporites dntiquarius. Fossil fungi were not pre- 
viously altogether unknown. Some years ago Mr. Car- 
ruthers, the keeper of the botanical department at the 
British Museum, detected mycelial threads among the 
cells of a fossil fern ( Osmunda ) from the Lower Eocene 
strata of Herne Bay ; and Mr. Darwin has stated that 
f ungus threads in a fossil state in silicified wood were sho wn 
to him more than forty years ago by the late Mr. Robert 
Brown. Messrs. Hancock and Atthey have also described 
in the Annals and Magazine of Natural History (4th ser. 
vol. iv. 1869, p. 12 1, t. ix. x.), under the name of Archa - 
gar icon, what may be a fossil Pcronosporites from the 
Cramlington black shale. The specimen examined by 
Mr. Worthington Smith (the fungoid nature of the 
organism having been first suggested by Mr. Carruthers), 
was seen* within the vascular axis of a Lepidodendron % 
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and it thus described by that gentleman : — It consists of 
a mats of mycelia and zoosporangia (or oogonia). Be- 
ginning with the mycelium, a close examination shows 
that it is furnished with numerous joints or septa. If, 
therefore, any reliance is to be placed upon the modem 
distinguishing characters of the now living species of the 
genera Peronospora and Pythium , as furnished by a 
septate or noo-septate mycelium, the fossil parasite 
belongs to the former, and not to the latter genus, nor to 
any of the Saprolegnieae. The oogonia do not agree 
with those of Cystopus. Within many of the fossil oogo- 
nia the ; differentiation of the protoplasm into zoospores 
is dearly seen ; but if any doubt could exist as to the 
enact nature of this differentiation, then other oogonia (or 
zoosporangia) on the same slide show the contained zoo- 
spores with a dearness not to be exceeded by any living 
specimens of the present time. It is a very remarkable 
fact that the oogonium precisely resembles, in size and 
other diaracters, average oogonia of the present day, 
especially those belonging to Peronospora infestans \ The 
contained zoospores are, moreover, the same in form and 
dimensions with those of P. infestans when measured to 
the ten-thousandth of an inch. The organisms are, in 
fact, apparently identical ; and the average number of 
zoospores in each oogonium is also the same, viz., seven 
or eight The aerial condition of the fungus has not yet 
been observed. Mr. Worthington Smith suggests, in 
conclusion, that we probably have, in Pcronosporites 
antiquarius, one of the primordial plants from which 
both the great families of fungi and algae may possibly 
have descended ; but should not this primordial plant have 
led a non* parasitic life ? — for if parasitical, then this fact 
points to some pre-existing plant. 

The Laws of Digital Reduction.— Hitherto there 
has been little explanation of the curious variation in the 
number and relative size of the digits in the vertebrata. 
Mr. John A. Ryder (American Naturalist ', October) suggests 
that the number of toes is least where the mechanical 
strains are greatest, and impacts most frequent and severe. 
He quotes several cases in which the hinder digits are 
reduced more than those of the fore feet, and shows that 
in all of them the body in jumping or running pitches 
mainly upon rite hind limbs. He looks upon the outer 
toes of man as in process of undergoing reduction, being 
now weaker and shorter than in any of the higher apes. 
The chrysochloris among moles is an instance of special 
reduction in the anterior extremity, and here the mecha- 
nical strains are most frequent and severe. Among 
fossorial animals the claws and tees are usually best 
developed on the fore limbs. The retention by certain 
groups, of digits in a very equal state of development in 
manus or pes, or both, is attributed to the equal distribu- 
tion of strains on all. 

The Birds of Guadaloupe Island.— This inter- 
esting fauna is dealt with by Mr. Robert Ridgway in the 
Bulletin of the Nuttall Ornithological Club for July. It 
is strange that only eight forms from this island, situated 
about 220 miles south-west of San Diego, are satisfactorily 
known, and their affinities are almost entirely with those 
of western North America. They are recognised by Mr. 
Ridgway, however, as specifically distinct, differing from 
their nearest mainland allies in the (1) increased size of 
the bill and feet, (2) shorter wings and tail, and (3) darker 
colours. 

The Distribution of Freshwater Fishes.— Dr. 
D. S. Jordan, the well-known American ichthyologist, has 
contributed to the American Naturalist for October some 
of his conclusions derived from long study of the fishes 
of rivers flowing in different directions, and under the 
most widely- varied physical conditions. He finds that in 
the case of rivers flowing into the ocean, the character of 
the fishes of the upper waters bears little or ne relation to 
the place of discharge. The higher or the older the 


watershed between two rivers, the fewer species are com- 
mon to both. a Certain species (not including species of 
general distribution) occur on opposite sides of even the 
highest watersheds. When the watershed between two 
rivers is a swampy district, the same species are found in 
the head waters of both, though the faunas of the lower 
courses may be distinct. There is often a great differ- 
ence between the forms in the upper and lower waters of 
a river, owing to differences in physical conditions. Some 
species are strictly confined to one river basin ; others 
are widely distributed. Usually the more southern rivers 
have the most peculiar and varied faunas. Species of 
the widest distribution often have breaks in their range 
which cannot be accounted for by any known facts. The 
characteristically American forms of freshwater fishes 
are, generally speaking, absent or rare in the waters of 
New England and of the Pacific slope. The larger the 
river-basin, the greater its variety of forms. Seventy 
species have been taken in the little White River at In- 
dianopolis, representing forty-eight genera, twice as many 
as occur in all the rivers of New England. Other things 
being equal, a river whose course lies in a region of 
undisturbed stratified rocks, or of glacial drift, contains 
most genera and species. Certain forms appear generally 
distributed in a definite range, either without regard to 
the direction in which the rivers flow, or even bounded 
by parallels of latitude. In any river-basin the most 
abundant species (of small fishes) are usually (1) those 
peculiar to it, or (2) those of widest distribution. 

Earwigs (Forficulidje).— Linnaeus seems to have 
known but two species of earwigs (Forficula auriculata 
and minor). Both were European, and had Elytra dimi - 
diata et Alee tecta , and were placed among the beetles 
(Coleoptera). There are now about 250 species known which 
are found all over the world, and grouped in about thirty 
genera, of which the genus Forficula is by far the richest 
in jspecies and the widest in its geographical distribution. 
Happily, too, it still retains the two nrst-named species, 
and it has also most justly given its name to the family. 
Entomologists will be glad to know that Mr. Samuel 
Scudder has just published a series of critical and his- 
torical notes on this family, in which he gives descriptions 
of all the known genera, and an alphabetical list with full 
synonyms of all the described species ; this most valuable 
list will make the study of these interesting insects an 
easy one. It is published in Parts 3 and 4 of vol xviii. of 
the Proceedings of the Boston Society of Natural History. 

Hungarian Spiders.— The first part of a work on 
Hungarian Spiders by Assistant- Director Otto Hermann, 
of Buda Pest, has just reached us. It forms a handsome 
royal-quarto volume, with three plates, and is printed in 
double columns, one in Magyar, and the other, fortu- 
nately for us, in German. This volume forms part of the 
Transaction of the Royal Hungarian Natural History 
Society, which is really to be congratulated on the 
appearance of this and the next work that we will 
mention. The present volume give* a sketch of the 
literature belonging to spiders, and forms one of the 
most generally interesting portions of the work, for it 
is most carefully elaborated, being divided into the 
bibliography of the older and the newer times. It 
further treats of the life-history of spiders in general, and 
of the geographical distribution of those species to be met 
with in Hungary. The next volume will contain the 
spiders met with in Hungary proper. 

Hungarian Rotifers or Wheel-Animalcules.— 
A memoir on Hungarian Rotifers by Dr. Bartsch Samu is 
also published under the auspices of the Royal Hungarian 
Natural History Society, but it is written exclusively in 
Magyar, if we may except a short appendix containing 
brief descriptions of the new species determined by the 
authoumd therefore unfortunately we can do no more 
thanfflll attention to it « 
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OUR ASTRONOMICAL COLUMN 

The Satellites.— The following table presents at 
one view the mean distances of the satellites from their 
primaries, express? d in equatorial semi-diameters of the 
latter, and founded upon the most reliable data hitherto 
available : — 



The Earth. Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 

T. 

... 60-27 ••• 2 ' 7 2 •• 
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.. — 

in. 
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— 
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— 

— 
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— 

.. — 

VII. 

... 

— 

.. 24-80 ... 


.. — 

VIII. 

— ... — •• 

— 

• ■ 57 2 S .. 

— 

.. — 


It will be seen that the outer satellite of Saturn, 
lapetus, is the only one revolving round its primary at a 
distance similar to that of our moon, with respect to the 
semi-diameter of the central body. The exterior satel- 
lites of Jupiter and Uranus are similarly placed in this 
respect, and as regards the former planet the reader will 
remember a suggestion of Sir John Herschel’s, that a 
distant satellite, by which was intended one situate more 
nearly, as our moon or the Saturnian satellite lapetus, 
might be “ worth a search.” At the end of the last 
century it was thought that if satellites of Mars existed 
they might be “ distant many degrees from the principal 
planet,” upon which idea the late Prof. b’Arrcst argued 
that a search after a satellite situate many degrees from 
Mars would be an almost endless task ; and further, that 
a satellite at a maximum digression of seventy minutes of 
arc would have a sidereal period greater lhan the synodi- 
cal revolution of the primary. The same astronomer 
endeavoured to ascertain, at the opposition of 1864, to 
what magnitude stars were visible in the vicinity of Mars 
with the Copenhagen refractor, which has an aperture of 
about eleven English inches. He considered th it a satel- 
lite as bright as the twelfth magnitude could hardly have 
escaped him, and that objects of a fainter class were 
only visible in such an instrument at distances of eight or 
ten minutes, and in the case of Mars opportunities of 
viewing a satellite in such position would occur compara- 
tively seldom. Perhaps the more prevalent idea respecting 
possible satellites of Mars, prior to their actual discovery, 
was that they would be “very small and close to the 
planet.” (Hind, in “ Solar System,” p. 78.) 


it 10' 4". The place of Nova for 1878-0 is in R.A. 
oh. 18m. 2’is., N.P.D. 26° 31' 43". 


The Austrian Comet* medal.— -W e have received 
from the Imperial Academy of Sciences at Vienna, the 
conditions upon which that body has resolved to renew 
until further notice, the prizes for the discovery of tele- 
scopic comets, and which appear to be similar to those 
originally issued in June, 1872. The awarding of a 
prize, which will consist, according to the wish of the 
receiver, in a gold medal or its money value of twenty 
Austrian ducats, is connected with the following condi- 
tions : (1) Prizes will be awarded only for the first eight 
successful discoveries in each calendar-year, for comets 
that at the time of their discovery were telescopic, i r. 
invisible to the naked eye, that had not been previously 
seen by any other observer, and which could not have 
been predicted, and it is important to observe that in the 
case of independent discoveries priority is to be decided 
by.the epoch of the first position. (2) The discovery must 
be communicated to the Academy of Sciences imme- 
diately, by telegraph, where practicable, otherwise by the 
earliest mail, the Academy undertaking to make it known 
without delay to several observatories. (3) This first 
notice must necessarily contain the position and motion 
of the comet as accurately as they are known, with the 
pi ice and time of discovery, and is to be supplemented at 
the next opportunity by later observations. (4) If the 
discovery should not have been verified by oiher ob- 
servers, the prize will only be adjudged “ when the 
observations of the discoverer are sufficient for deter- 
mining the orbit.” (5) The prizes will be awarded in the 
general sitting of the Academy held at the end of May in 
each year, and in cases where the first intimation of the 
discovery arrives between March 1 and May 3r, the 
award will be decided in the general May session in the 
following year. (6) Application must be made for the 
prize to the Imperial Academy within three months after 
the first notice of discovery shall have reached it, later 
applications being rejected. Finally, the astronomers of 
the observatory of the University of Vienna are appointed 
judges, whether the conditions in (i), (3), and (4) have 
been fulfilled. 


GEOLOGICAL WORK OF THE US. SURVEY 
UNDER PROF. HAYDEN DURING THE 
SUMMER OF 1877 


Tycho Brahe’s Star of 1572.— It is to be hoped 
that the vicinity of the famous star in Cassiopeia, with 
which we are accustomed to associate Tycho Brahe’s 
name, may continue to receive frequent attention, and in 
particular that the small star, which at present is so near 
to the most accurate position we are able to obtain of the 
star of 1572, may be assiduously watched and its bright- 
ness determined from time to time by comparison with 
its neighbours, and not merely by estimation of magni- 
tude. It was Bessel who, as he states in a letter to 
Olbers, in 1824, first engaged Argelander to work up the 
position of the Nova Cassiopeiae, with all possible pre- 
cision. Forty years later Argelander revised his calcula- 
tions with improved positions for tne reference-stars, and 
obtained a result differing in no material degree from the 
earlier one. The small star alluded to is so near to 
Argelanders last position ((differing only fifty seconds of 
arc), as to be within its possible limits of error ; it is No. 129 
of the catalogue of stars in the vicinity which was pre- 
e " ted the Copenhagen Academy in January, 1864, 
and an eleventh magnitude on Bessel's scale. It will be 
most readily identified by means of the star of the ninth 
magnitude, No. 300 of Oeltzen's Catalogue from Argelan- 
ders northern zones, the position of which for 1878*0 is 
m R.A. oh. 17m. 32s., N.P.D. 26° 22 '*6 ; the suspicious 
object follows Argelander’s star 29-63., and is south of 


T HE necessity of a careful examination of the various 
geological formations in the field, and a review by a 
practical palaeontologist of the various districts that have 
from year to year been surveyed by the different geologists 
of this and other surveys, has been long felt. Such a 
work, indeed, was imperatively necessary, before a con- 
sistent and comprehensive classification of the formations 
could be established. This duty was assigned to Dr. C. 
A. White, the palaeontologist of this survey, and he took 
the field at the beginning of the past season and con- 
tinued his labours until its close. The special duty with 
which he was charged was to pursue such lines of travel 
as would enable him to make critical examination of the 
geological formations in succession as they are exposed 
to view on both sides of the Rocky Mountain chain, and 
also on both sides of the Uinta chain ; to collect and 
study the fossils of these formations in such detail as to 
settle, as far as possible, the questions of the natural and 
proper vertical limits of the formations, their geographical 
range, their correlation with each other, and to define 
the palaeontological characteristics of each. . 

He has pursued his researches with such success during 
the past season as to demonstrate the necessity of con- 
tinuing this class of investigations by various lines of 
travel across what is generally known as the great Rocky 
Mountain region, especially those portions of it that have 
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been surveyed, as well as those in which surveys are in 
progress. 

Among other important results, he has shown the 
identity of the lignitic series of strata east of the Rocky 
Mountains, in Colorado, with the Fort Union group of 
the Upper Missouri River, and also its identity with the 
great Laramie group of the Green River Basin and other 
portions of the region west of the Rocky Mountains. 
He also finds the planes of demarcation between any of 
themesozoic and cenocoic groups, from the Dakota to the 
Bridger, inclusive, to be either very obscure or inde- 
finable ; showing that whatever catastrophal or secular 
changes took place elsewhere during all that time, 
sedimentation was probably continuous in what is now 
that part of the continent, from the earliest to the latest of 
the epochs just named. 

The general course of travel pursued by Dr. White 
during the season was as follows, not including the nu- 
merous detours, meandering*, and side trip*?, which the 
work necessitated. Outfitting at Cheyenne, he journeyed 
southward, traversing in various directions a portion of 
the great plain which lies immediately adjacent to t^e 
eastern base of the Rocky Mountains in Colorado. The 
most easterly point thus reached was some sixty miles 
east of the base of the mountains, and the most southerly 
point, about twenty-five miles south of Denver. Return- 
ing to Denver to renew his outfit, he crossed the Rocky 
Mountains by way of Boulder Bass, through Middle 
Park. After making certain comparative examinations of 
the mesozoic and cenozoic formations in Middle Park, he 
proceeded westward to the head-waters of Yampa River, 
following that stream down to the western foothills of the 
Park Range of mountains. Here, resuming his compara- 
tive examination of the mesozoic and cenozoic strata, he 
passed down the Valley of the Yampa as far as Yampa 
Mountain, one of those peculiar and remarkable upthrusts 
of palaeozoic rocks through mesozoic strata. In all this 
area, as well as that between the Yampa and White 
Rivers, the Laramie group reaches a very great and 
characteristic development ; and it received careful 
investigation, yielding some of the most important results 
of the season's work. Crossing the ground between the 
two rivers named, to White River Indian Agency ; thence 
down White River Valley about joo miles, thence to 
Green River, crossing it at the southern base of the 
Uinta Mountains, making many detours on the way, he 
reviewed the geology of the region which he had sur- 
veyed during the previous season. This review brought 
out not only the important palaeontological facts before 
referred to but it also added materially to the elucidation 
of the geological structure of the region which lies 
between the eastern end of the Uinta mountain range on 
the west, and the Park range on the east. 

Beyond Green River he pursued his travels westward, 
studying the mesozoic and cenozoic strata that flank the 
Uinta range upon its south side, and making comparisons 
of both their lithological and palaeontological charac- 
teristics. 

In this way he traversed the whole length of the Uinta 
range, crossing at its junction with the Wasatch range 
over into the valley of Great Salt Lake. Re-crossing the 
Wasatch to the north side of the Uinta range, he con- 
tinued his examinations of the cretaceous and tertiary 
strata into and entirely across the Great Green River 
basin, leaving the field at the close of the season a 
Rawlin's station on the Union Pacific Railroad. 

A general statement of the results of the season's work 
has been given in a previous paragraph, but the following 
additional summary will make the statement somewhat 
clearer, being made after the route of the season's travel 
has been indicated. The formations of later mesozoic 
and earlier cenozoic ages, especially those to which Dr, 
White, in former publications, has applied tjje provisional 
designation of “ post-cretaceous,” have received par- 


ticular attention. The extensive explorations of Dr. 
Hayden in former years, and the palaeontological in- 
vestigations of the late Mr. Meek, pointed strongly 
0 the equivalency of the Fort Union beds of the 
Upper Missouri River with the lignitic formation 
as it exists along the base of the Rocky Moun- 
tains in Colorado ; and also to the equivalency of the 
atter, with the Bitter Creek series west of the Rocky 
Mountains. The investigations of the year have fully 
onfirmed these views by the discovery not merely of one 
»r two doubtful species common to the strata of each of 
hese regions, but by an identical molluscan fauna ranging 
hrougli the whole series, in each of the regions named. 
This shows that the strata just referred to all belong to 
one well marked period of geological time ; to the strata 
>f which Mr. King has applied the name of “ Laramie 
roup” (Point of Rocks, Group of Powell). His in- 
vestigations also show that the strata which in former 
•eports by himself and Prof. Powell, have been referred 
.0 the base of the Wasatch group, also belong to the 
Laramie group, and not to the Wasatch. He has reached 
his later conclusion not merely because there is a simi- 
arity of type in the fossils obtained from the various 
strata of the Laramie group with those that were before 
n question ; but by the specific identity of many fossils 
hat range from the base of the Laramie group up, into, and 
hrough the strata that were formerly referred to the base of 
he Wasatch. Furthermore some of these species are found 
n the Laramie strata on both sides of the Rocky Moun- 
ains. Thus the vertical range of some of these species 
s no less than three thousand feet and thsir present 
mown geographical range more than a thousand miles. 

Besides the recognition of the unity of the widely dis- 
tributed members of the formation of this great geological 
period, bounded by those of undoubted cretaceous age 
below, and those of equally undoubted tertiary age above ; 
his further observations have left comparatively little 
doubt that the “lake beds” of Dr. Hayden, as seen in 
Middle Park, the “Brown’s Park group” of Prof. Powell, 
and the “ Uinta group” of Mr. King, all belong to one 
and the same epoch, later than, and distinctly separate 
from, the Bridger groups. In that portion of the region 
which lies adjacent to the southern base of the Uinta 
mountain range, and which is traversed by Lake Fork 
and the Du Chesne River, not only the Uinta group, but 
both the Green River and Bridger groups also, are well 
developed, each possessing all its peculiar and usual 
characteristics, as seen at the typical localities in the 
great Green River Basin, north of the Uinta Mountains. 
This, added to the known existence of Bridger strata in 
White River Valley, and the extensive area occupied by 
the Green River group between White and Grand Rivers, 
has added very largely to our knowledge of the south- 
ward extension of those formations. 

In all the comparative examinations of the formations 
or groups of strata that have just been indicated he has 
paid special attention to their boundaries or planes of 
demarcation, crossing and recrossing them wherever 
opportunity offered, noting carefully every change of both 
lithological and palaeontological characters. While he 
has been able to recognise with satisfactory clearness the 
three principal groups of cretaceous strata, namely, the 
Dakota, Colorado, and Fox Hills, on both sides ot the 
Rocky and Uinta Mountains respectively, they evidently 
constitute an unbroken series so far as their origin by 
continuous sedimentation is concerned. While each of 
the groups possesses its own peculiar palaeontological 
characteristics, it is also true that certain species pass 
beyond the recognised boundaries of each within the 
series. 

The stratigraphical plane of demarcation between the 
Fox Hills, the uppermost of the undoubted cretaceous 
groups, and the Laramie group, the so-called post-creta- 
ceatf , is equally obscure ; but the two groups are pa'a^on- 
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tologically very distinct, inasmuch as the former is of 
marine origin, while the latter, so far as is now known, 
contains only brackish-water and fresh-water invertebrate 
forms. He reports a similar obscurity or absence of a 
stratigraphical plane of demarcation between the Laramie 
and Wasatch groups, although it is there that the final 
change from brackish to entirely fresh waters took place 
over that great region. Furthei more, he finds that while 
the three principal groups of the fresh-water tertiary 
series, west of the Rocky Mountains, namely, the 
Wasatch, Gieen River, and Bridger groups, hive each 
peculiar characteristics, and are recogmsan'e with satis- 
factory distinct? e s as general divisions, tiny really con- 
stitute a continuous serus of. strata, not separated by 
sharply-defined planes ot demarcation, either stratigra- 
phical or palaeontological. 

During the progress of the field work, as above indi- 
cated, large and very valuable collections of fossils have 
been made, all of which will constitute standards of 
reference in the future progress of the work, and quite a 
large number of the species are new to science. These 
are now being investigated, and will be published in the 
usual paleontological reports of the survey. 

NOTES 

At the moment of going to 1 ress wc have received the rqv it 
of the Inflexible Committee. The impression a first glance over 
it gives is that the Inflexible is a passable ship, hut that the 
Committee strongly urge the Admiralty not to pioceed with any 
more like it, which practically puts an end, we presume, to the 
.//brand Agamemnon, in their present form, as well as to the 
fourth ship which the Admiralty proposed to build. It is pi opt r, 
however, to state that a closer petu-al of the report shows the 
Inflexible herself to be open to the gravest objecli >»s in several 
respects, and that the Committee recommend considerable modi- 
fications in her. In our next number we shall ..fully review the 
report. 

We have received several letters from India, showing that 
great interest is being taken in that country with reference to ihe 
best methods of determining the amount and variation of s.olar 
ratiittion. We may state that bo’ll Ihof. Stewart and Mr. 
Lockyer have recently d vised instruments to s cure these data. 
The latter proposes to utilise Capt. Abney’s method of obtaining 
photographs ot the led end of the spectrum, kj lint variations 
in ilurnial and chemical intensity may both be recorded auto- 
matically. 

Sir William Thomson has been elected a Foreign Associate 
of the Paris Academy of Swi-nces, to fill the pi ice vacated by 
the death of von liaer. 

Prof. Sir Wyvjllk Thomson has been created a Knight of 
the Royal Order of the Polar Star by the King of Sweden. 

M. Tempel is' to continue henceforth the publication of 
Donati’s Bollettino of the Arcetri Observatory, of which only 
one number had been issued when Mr. Donati died. 

Cen\ Nansouty, Director of the Observatory situated on the 
top of the. Pic du Midi has been nominated “ OfTicier de 
l'L-niversite by M. Faye, the new Minister of Public Instruc- 
tion. The General, as our readers know, spends his winters on 
that precipitous mountain for meteorological observat : ons. We 
are glad to register such an acknowledgment of his devotion to 
science. 

Dr. Burdon-Saxdekson gives notice that the first of his 
annual course of lectures on comparative pathology will be de- 
livered at the University of London, Burlington Gardens, on 
Saturday, December 15, at half-past five o’clock. The subject 
of the lecture will be, * ‘The Infective Processes of Disease . n 

l 


!l l 

The succeeding lectures will be on the Monday, Wednesday, 
and Friday of the following w^erk, at the same hour, for which 
days “The N iture and Causes of Septic Infection,” “The 
Germ Theory, and “ 1 he Iheory of Contagium Vivum,” are 
among the topics to be discussed. 

The German postal department has issued a complete aerie* 
of regulations for the use of the telephone in the various offices 
where it has been otabhshed. In § 15 we notice the tule that 
the speaker shall pronounce tach syllab e slowly and separately, 
and make a paus^ at the end uf evtry six words to give time for 
the icctipt of the message. The receiver repeats the whole 
mc-sage at the end at an ordinary rate of delivery. Proper 
names and foreign messages are spelled. The Postmaster- 
General, Dr. Stephan, who wages an unmerciful war in his 
depirtment against all foreign words whetc a German equivalent 
is possible, has christened the new invention as the Fernsprecher 
(hir-speaker), and excluded entirely the, Greek telephone from 
his regulations. 

In consequence of the large numbers who were unable to 
obtain admission to the recent lecture at the Society of Arts on 
the “Telephone,” Prof. Bell, at the special request of the 
Council of the Society, has consented to lepeat his lecture on 
Wedne-day, the 19th inst. As there is certain to be a large 
attendance, it is suggested that those members who heard the 
first lecture, should refrain from exercising their privilege of 
being \ resent on the second occasion. 

Prof. KeIvULI , of Bonn, the originator of the present benzene 
theory has been nominated for president of the German Chemical 
Society for the coming year. The policy which the society 
adopted at its last annual election of choosing its chief officer 
from among the leading German chemists at a dbtance from the 
headquarters of the society, seems to meet general favour, and 
Prof. Wohler, the Nestor of organic chemistry, will certainly be 
ably succeeded by l’rof. Kekulc, whose classical researches and 
theoretical deductions form the basis of the present atomistic 
theory. The German Chemical Society would do well to copy 
one of the customs of its sister society 111 Loudon, viz., torequue 
an inaugural address from its newly-elected presidents. We 
notice that the library of the society will be enriched by the 
bequest of ti e extensive chemical library of the late Prof. 
Oppenhemi, an accession which will double Ihe present number 
of volume?. 

Du. Vohl, of Cologne, has adopted an ingenious method of 
determinin' the impurities in the Koine, which consists in 
anal> sing the boiler incrustations ol the river steamers, as well 
as the concentrated residues run lining in ihe boiler® after passing 
over a certain distance. By this means he has detected the 
presence of a large amount of arsenious acid in the river wa’cr — 
resulting chiefly from the aniline and dyting establishments— a< 
well as other poisonous substances. A11 unusually high per- 
centage of phosphoric acid showed that the sea was daily absorb- 
ing vast quantities of the most valuable fertilising material from 
the soil ot Germany. 

The Scientific Congress of France will meet at Nice from 
January 10 to 20, 1878. The locality is likely to attract many 
visitors at such a cold period of the year. 

ANOTHER sitting of the enlarged Council of the Observatory 
of Paris was held on December 9. The councillors passed a 
resolution for an increase of the salary of the astronomers and 
auxiliary astronomers, the maximum pay of the former to be 
10,000 Irancs instead of 8,000, and of the second 7,000 instead 
of 6,000. They propose to the Government to place the 
appointment of the director of the establishment partly in the 
hands of the Academy of Sciences and partly in the hands of the 
Council, the “Minister to have only the privilege to choose 
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between both presentations. It should be remembered that 
under the former organisation the appointment of the director 
was in the hands of the Bureau des Longitudes, which had to 
designate yearly their member to preside over the observations. 
Arago and his illustrious predecessor held their office by a yearly 
tenure, renewed up to the time of their death. It was 0 >ly 
Leverrier who was appointed by the Government ; under 
the old monarchy the director was appointed by the 1 ing, 
A proposal was made for suppressing the general assembly of 
astronomers, which was established by M. Leverrier, and is to 
beheld at Easter at the Ministry of Public Instruction. The 
proposal was out-voted. At the next sit'ing the long-discussed 
organisation of meteorology will be introduced ; the existing 
order of things continues to enjoy the support of the majority. 

A telegram from Alexandria states that Capt. Burton has 
started from Suez for Moilah on a second expedition to Midia, 
accompanied by many Europeans and a large number of native 
workmen and troops. A depot will be formed at Moilah in the 
Gulf of Akaba, and the expedition will extend to the second 
range of mountains hitherto unexplored. Capt. Burton expects 
to discover a rich mineral country between the two ranges of 
mountains. lie will be absent four months. 

The Montsouris Park, in the centre of which the Montsouris 
Observatory has been erected, is almost ready for public use. 
Admittance to the observatory grounds will be procured on 
application to the secretary, for the purpose of inspecting the 
instruments and the working of the meteorological observations. 

In Wiirteniberg a remarkable property of ripe grapes has been 
recently discovered, which the agricultural authorities have now 
published, so that all proprietors of vineyards may derive benefit 
from being acquainted with it. It appears that if ripe grapes 
vthich have become frost-bitten, are kept for a little time in some 
dry place, they entirely lose the bad effects caused by the frost. 

IN the Bulletin of the French Geographical Society for 
October are some interesting notes from the Abbe Desgodins, 
on Tibet. The Abbe gives some information concerning the 
Brahmapootra, which he obtained fiom an old lama, whom he 
believes to be thoroughly trustworthy. This lama has travelled 
much, and visited neaily the whole of Tibet. Ills information 
goes to prove the identity of the Var-tsiou-tsang-po with the 
Brahmapootra. He has followed the great river from its source 
in or near the lakes of Tso ma-p.mg in the we^t of the province of 
Ngartf, the most western of Tibet, and in making his pilgrimages 
he has reached the frontiers of the savage tribe of the Lhopa. 
The lama states that some days to the east of Lassa the river 
turns towards the south, making a great bend, and traverses the 
well-peopled and rich district of lluwul, just to the north of the 
Lhopa. Passing through the latter distiict, it flows among steep 
and rugged r >ck«, and after a certain distance forms a great 
waterfall. This fall of the Yar-kiou-tsang-po, M. Desgodins 
has no doul t, is identical with the fall of Brama-lvhoond, well 
known to the Assamese. The lama affirmed that the river did 
not reach so far as the Nahengs (MislnnL), but that it disap- 
peared more to the west, am mg the Lhopa. The lama gave 
the AbW, besides, much information concerning the people and 
the districts through which the river passes. The Bulletin con- 
tains, besides, a learned article by M. E. Cortambert on some 
of the geographical monuments of the middle ages in the 
National Library, dwelling at considerable length on the well 
known Mappemonde of Beatu*, a beautiful facsimile of which is 
given. 

The Italian Geographical Society has received letters from 
Aden dated November 25, which cmfirm the arrival of the 
second Italian (Martini-Cecchi) expedition at Far. There is no 
news at all about the supposed defeat of King Merielik of Schoa 


in connection with which the death of the Marquis A ntinori was 
reported. It seems, however, that King Ka?sa gained a victory 
over a Prince Menel k (son of the late Kirg Theodor), who 
had rebelled in Kassa’s camp. The resemblance of names 
explains the misunderstanding and deprives of any foutdation 
the news about the misfortune said to have happened to the 
members of the first Italian (Antinori) expedition. 

The French Acclimatisation Society held its anniversary 
meeting on December 7 last, under the presidency of M. 
Quatrefages. The Society lost recently M. Drouyn de Lhuys, 
one of its founders, a former minister of the empire, well known 
in France as well as aluoad. 

In this month’s Geogt a phi cal Magazine Mr. C. R. Markham 
continues his valuable papers on Irrigation in Southern India, 
and Mr. G. J. Morrison concludes his interesting description of 
the island of Formosa. In criticising Mr. Trelawney Saunders 
on the question of 44 Water partings versus Ranges,” Mr. R. B. 
Shaw appears to have misconceived Mr. Saunders* statements ; 
Mr. Saunders* knowledge is too extensive and accurate to allow 
him to maintain the identity of the two terms. Sir George Narcs 
contributes an important article on the Greenland Foehn, recently 
noticed in Nature. 

We are glad to learn from the Giayaphieal Magazine that the 
Dutch are making active preparation-, to resume Arctic explora- 
tion, to which they have been able to do little since the da>s of 
the brave but unfortunate Patent/, and nothing at all, we believe, 
during the last century. A new schooner is to be built to be 
sent out in May next year to make a s-ummer cruise in the 
Spitzbergen and Barent/ .seas. 

The hygrometer devised by M. AUuard, described in Nature, 
vol. xvii. p, 14, was constructel by M. L. Golaz, of 24, Rue des 
Fosses St. Jacques, Paris, who contributed some beautifully- 
constructed apparatus to Hie recent Loan Collection at South 
Kensington. 

Dk. Schliemann, a.«Ued by Mr. Strcatfickl, of the Science 
and Art Department, is busy arranging his Trojan treasuies in 
the South Kensington Museum. Although a large space lus 
been assigned for their reception, it will take considerable in- 
genuity to get all the interesting articles satisfactorily arranged. 

M. Daulandrr communicates to the Swedish Academy of 
Sciences the results of his observations on the comparative 
rapidity with which heated solid bodies are cooled by immersion 
in various liquids. II the cooling power of water be taken as 
unity, that of alcohol is 0*58, of mercury 2’0 7, of a concentrated 
solution of salt, 1 . 5, and of a concentrated solution of sulphate 
of copper, I 03. The rapidity of the cooling increases with the 
increased temperature of the liquid. 

The twenty-first annual icport of the committee of the Free 
Public Libraries and Museums of Sheffield, speaks favourably of 
the progress of these institutions. We are glad to see that the 
number of scientific woiks sought for boili in the lending and 
consulting libraries bear* .1 fair proportion to the number mother 
departments. 

According to the published reporis of the Koenigsberg 
Board of Trade, the total production of amber in the province of 
Prussia amounted to 135 tons during the year 1S76, of which 
eighty-five tons were iumished by one mine alone, viz., the 
mine of Palmnicken. This production considerably exceeded 
that of the previous year. The amber was exported principally 
to Austria, Fiance, Russia, America, China, and Japan, while 
the export to India, Persia, and Australia does not pay the pro- 
ducers, and is therefore extremely limited. The number of 
workmen in the province who are employed in the production of 
amber amounts to nearly 1,400. 

Now that the struggle in the East seems to be reaching its 
crisis, the fine, hrge, clear map of the Bosphorus and the 
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Dardanelles, just published by Mr. Stanford, will be extremely 
useful to those who desire to follow, with intelligence, further 
movements, military or diplomatic. 

MR. Hrighway’s handbook of 4 ‘Practical Portrait Photo- 
graphy” (London, Piper and Carter), has reached a second 
edition, into which some improvement# have been introduced. 

The death is announced of Mr. John G. Anthony, who for 
sjme years has had charge of the conchological department of 
the Cambridge Museum. He was one of the party accompanying 
Prof. Agassiz in his celebrated scientific expedition to Brazil. 

The number of French communes receiving the daily warn- 
ings of the international service for agricultural purposes is 
increasing daily ; the death of Leverrier has not destroyed 
that extraordinary movement. It is said the twenty districts 
into which Paris has been divided, will very soon have the 
daily warnings posted at each of their respective mnines. Ac- 
cording to a saying attributed to M. Dumas, 1 The existing 
meteorology had had : t own plebiscitum.’ 

Frof. J. Plateau, of Ghent, has reprinted (from the Pro- 
ceedings of the French Association for the Advancement of 
Science, 1876) a paper on the question, Is the instinct of insects 
deceived by artificial dowers ? As far as the series of experi- 
ments performed by him-— rather few in number, but apparently 
carried out with great care — can be relied on, although insects 
may be attracted from a distance by the bright colours of arti- 
ficial flowers, they are never tempted by the resemblance to 
alight on them in the hope of obtaining food from them. He j 
concludes, therefore, that insects make use of some other organ [ 
than that of sight in the selection of the flowers which they 1 
visit. 

Prof. E. Morren, of Liege, has issued the fifth annual 
edition of his “ Correspondance Botanique,” which contains a 
complete list of botanical gardens and museums, an i the occu- 
pants of botanical chairs throughout the world. Even adding 
a number of “unattached” English botanists whose names 
are given, it is instructive to compare the number engaged in 
botanical research in Great Britain with that in France or 
Germany, or even in Italy or Russia. 

A brief report of the third annual conference of the Crypto- 
gamic Satiety of Scotland, held at Dunkeld in October last, has 
been published, from which it is evident the meeting was success- 
ful. The first fasciculus of .the “ Fungi Scotici Kxsicca'i” will 
be published in Jamury. Dr. Buchanan White, Perth, will 
receive orders ; no subscribers names can be received after the 
20th inst 

We have received Part 2, 1876-77, of the Ttansaclions of the 
Cumberland Association oi Literature and Science, which con- 
tains a number of scientific papers fof considerable value. 
Among these are six original papers communicated to the socie- 
ties connected with the Association during the session, and 
selected by the Council lor publication. Two of these will 
interest the scientific reader: “Jonathan Otley, the Geologist 
and Guide,” by Mr. Clifton Ward, and “Notes on the Migra- 
tory Birds of the English Lake District,” by Mr. John Birkett. 

The seventh annual report of the Leeds Naturalists’ Club 
and Scientific Association speaks in the most favourable terms of 
the continued progress of that society. 

In the Manat i bericht of the Prussian Academy of Sciences for 
July, which has just appeared, we notice papers by H. Anvers 
On the Results of the Transit Observations with Bradley’s 
Quadrant; by H. Websky, “On the Horn- Mercury from el 
Doctor in Mexico;” by Prof, du Bois Reymond, Prof. Peters, 
and Prof. Mobhis, “ On the Amphibious Collections made by 
Dr. Sachs during his late trip to Vcnezu.la.” 


In the Atti della Reale Academic dei L:n< <i at Rome, some 
interesting investigations are described, which were made by 
Messrs. A. and G. De Negri at the Chemical Laboratory of the 
Genoa University, on the purple dies of antiquity. The authors 
have thoroughly investigated the subject ; after an elaborate 
account and an enumeration of tie various historical data with 
regard to the molluscs from . which the ancients obtained their 
purple colours, they enter into a discussion of the chemical and 
optical properties of these substances, the methods of dyeing with 
them, the adulterations found in them, and various other dctaiU 
concerning them. We must refer our readers to the oiiginal 
treatise for further particulars, as our space will not permit us to 
enter into them. The paper is accompanied by a number of 
plates, giving the spectra of the colours obtained ,rom species of 
the genera Applysia and Manx. The same volume of this 
publication contains an excel'ent account, by Signor C. Bignis, 
of the fungi species Pucrima, illustrated by no less than eleven 
well-drawn plate*. 

Tiie Piscicubural Institution of Schwerin has recently made 
some important experiments with a view to ascertain windier 
the a'tifical culture of river Crawfidi (As/aeus fturiatilis) is 
possible on a large scale. The experiments were en irely suc- 
cessful. In the spring of last year some 700 crawfi-h with ova 
were placed into two circular ponds of only six feet di.i meter, 
and for each animil a separate hole had been consitucted. At 
the end of November the ponds were drained in order to separate 
the young crawfish from the old ones. It appeared that of the 
latter only three or four were crawling about at the bottom of 
the pond while all the others hai occupied their respective 
dwellings. The young were of the sire of a bee and extremely 
lively ; they were taken out of the ponds and already on the 
following day could be fed artificially with carrots and meat. 
Many a land or garden proprietor could thus make crawfish- 
cu’ture a lucrative pastime at very little cost, particularly since 
the consumption of these crustaceans increases largely every 
year, 

TllF. last number of the ZeihcJinft fur JUJinolofc contains a 
most valuable and elaborate review of the entire ethnological 
and anthropological literature of 1876, prepared by I*ro f . W. 
Koner. Over 1,000 pamphlets, periodicals, and books are 
referred to, and as few subjects are handled i.i a greater variety 
of languages than those in question, the labour of compiling 
such a report can easily be imagined. 

Wr. have received the third (final) part of Herr Axel lllytt’s 
elaborate Flora of Norway, which is published by order of 
the Royal Norwegian Society of Science-, and bears the title, 
“ Norges Flora ; eller BeskriveLer af de i Norge vildtvoxende 
Karplanter” (“ Flora of Norway; or, Dcsciiption of the Wild 
Plants in Norway.”) 

A correspondent asks where he cm find a description of 
the mode of drying sections of trees. He has a transverse sec- 
tion, three inches thick, of an elm tree, and he wants to dry it 
so that it may be cut in veneer when ready. 

The additions to the Zoological Society’s Gardens during the 
past week include a Diana j Monkey ( Cnroptlhecus diana) from 
West Africa, presented by Mr. Walter Mayhew ; a Rhesus 
Monkey ( Macacus ery three us) from India, presented by Mr. R. S. 
Cox; two White Storks (' liconta alia), a Common Heron 
{Ardea ctnerea), a Greater Black-backtd Gull (Lams w annus), 
European, presented by Mr. C. Clifton ; a Hobby (flypotnorchis 
subbutco), captured at sea, presented by Mr. W. Renney ; two 
Lesser Sulphur-crested Cockatoos (Caeatua sulphured) from the 
Moluccas, presented by Mrs. Roberts ; seven Gelada Baboons 
(Cynocephalus gelada) from Abyssinia, four Barbary Turtle- 
Doves ( Turtur risorius) from North Afiica, deposited; two 
Scblegel’s Dcves (Chalcopelia puella) from West Africa, 
purchased. 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 

Cambridge. — The examination for open scholarships at 
Christ’s College will be held on Tuesday, April 9. Candidates 
in natural science will be required to show a satisfactory know- 
ledge of elementary chemistry, both theoretical and practical. 
Candidates are required to srnd in their names to one of the 
tutors of the college before April 2. Further information can 
be obtained on written application to Mr. John Teile, or the Rev. 
J. W. Cartmell, Christ’s College. 

Science and Art Department. — The list has been pub- 
lished by the Science and Art Department of the successful can- 
didates in honours at the examination of science schools and 
classes, May, 1877. We give the namts of the two first in the 
first class of each subject : — Subject I. Practic al, Plane, and 
Solid Geometry — John R. Smith, age 32, clerk; William J. 
Last, age 19, engineer. Subject II. Machine Construction and 
Drawing — Robert A. Sloan, age 22. engineer; William Sisson, 
age 24, engineer. Subject III. building Construction— Crichton 
Walker, nge 34, carpenter ; Robert Henry, age 22, draughtsman. 
Subject IV. Naval Architecture— Frederick B. Olbs, age 18, 
shipwright’s apprentice; George A. Agnew, age 23, shipwright’s 
apprentice. Subject V. Pure Mathematic-, Stages One, Two, 
and Three— George J. T. Ilarkcr, age 18, student ; Arthur W. 
Ward, age 18, cotton broker. Stages Four and Five — Frederick 
W. Wat kin, age 18, pupil ; Arthur 10. Holme, age 18, engineer. 
Subject VI. Theoretical Mechanics— William Sisson, age 24, 
engineer; William Martin, nge 22, engineer. Subject VII. 
Applied Mechanics — Frank W. Dick, age 23, engineer ; bred 
Ogden, age 18, enginetr, William J. Last, age 19, engineer, 
Robert A. Slonn, age 22, engineer, Robert Green halgh, 
age 22, engineer— eq. Subject Vi II. Acoustics Light, and Heat 
— Frederick E. Houghton, nge 20, diaughl man ; Janus Greer, 
nge 31, Inland Revenue officer. Subject IX. Magnetism nnd 
Electricity — Robert A. Sloan, age 22, engineer, Frederick E. 
Houghton, nge 20, draughtsman- eq. ; William J. Last, 19, engi- 
neer. Subject X. Inorganic Chennstiy- Charles N. Luxmore, 
age 19, chemist’s assistant; Sidney K. Meates, nge 17, chemical 
student. Subject XL Organic Chemistry— Charles M. Luxmore, 
age 19, chemist’s assistant. Subject XX. Navigation— George 
Goodwin, age 14, engineer’s nppi entire ; William Allingham, age 
26, clerk. Subject XXII. Steam— Robert A. Sloan, nge 22, engi- 
neer, William SisRon, age 24, engineer— eq. ; Allred Cliff, age 22, 
engineer, Jerdnn Nichols, nge 21, engineer— eq. Subject Will. 
Physical Geography — John S. Harper, age 19, student in training ; 
John Sharkey, age 29, schoolmaster. Subjot XX 111. Physio- 
graphy— George A. Freeman, age 26, schoolmaster ; John A. 
Lakin, age 21, teacher, Fredk.J. Richardson, age 16, teaclur— eq. 
Subject XXIV. Principles of Agricultuie — Edward S. Chesney, 
age 21, studtnt ; William E. Akioyd, age 20, student. There 
have been no first class succctsts in Geology, Mineralogy, 
Animal Physiology, Elementary Botany, General Biology, 
Principles of Mining, Metallurgy, and Nautical Astronomy. 

Bristol. — The annual meeting of the governors of University 
College was held cm Friday last, when a report, on the whole 
satisfactory, was presented. The number of students has some- 
what decreased, as indeed might have been expected, but there 
seems every reason to believe that the college has taken Us place 
as an important centre of education in the west of England. 
The funds of the college, though considerable in amount, ate 
yet not sufficient to keep it going with complete efficiency, and 
we hope the appeal made by the governors will be satisfactorily 
resjxmded to. It is proposed to make the college a local centre 
for the examinations of the University of London. 

Pesth. — A commission has recently been appointed by the 
various faculties, to make fitting preparations for the celebration 
of the firat centennial of the opening of the university, which was 
performed by Maria Theresa in 1780. The university is wealthy, 
possessing property to the amount of 6,000,000 florins, and a 
library of 120,000 volumes, and forms the real centre of Hun- 
garian intellectual life. The other two Hungarian universities, 
IClausenberg and Agram, were founded respectively in 1872 
and 1874. .. At present the instructors number 150 and the 
students 2,630. 

Wurzburg.— prof. Sachs hits declined the call to the vacant 
chahr of botany at the Berlin University, and the authorities are 
still sleeking a successor for the late Prof. Braun. 1 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 6.— Points of resemblance between 
the suprarenal bodies of the horse and dog, and certain occa- 
sional structures in the ovary, by Charles Creighton, M.B, 
Demonstrator of Anatomy, Cambridge University? Communi- 
cated by Prof. Humphry, F. R.S. 

On the tides at Malta, by Sir G. B. Airy, K.C.B., Astronomer- 
Royal. 

Observations on hermetically-sealed flasks opened on the 
Alps, in a letter to Prof. Huxley, Sec. R S., by Prof. Tyndall, 
LL. D., F .R.S. Though the author believes the question of 
“Spontaneous Generation” is practically set at rest for the 
scientific world, he has been making some experiments on 
Bacteria. 

lie took with him this year to the Alps sixty hermetically- 
sealed flasks, containing infu-ions of beef, mutton, turnip, and 
cucumber, which had been boiled for five minutes and sealed 
during ebullition. These were kept for six weeks, when some 
were opened in a hay- Jo 1 1 and other-; on the edge of a precipice. 

The two groups of fli-ks were then placed in the author’s 
kitchen, where the temperature varied from al>out 65° to 90° Fahr. 
The result was that twenty-one of twenty-three flasks opened in 
the hay-loft were filled with organ ’ j»m ; two of them remained 
clear. AH the.flasks opened on the edge of the precipice remained 
as clear as distilled water. Not one of them gave way. 

Chemical Society, December 6. — The President in the chair. 
— The following papers were read On gallium, by \V. Odling, 
The properties of the metal, i b chloride, and sulpha' e, and 
their reactions, were given ai d specimens exhibited. — On nitrifi- 
cation, a report of experiments conducted in the Rothamsted 
Laboratory, by R. Warrington. Schloesing and Muntz have 
shown that nitrification is due to the action ol an organised fer- 
ment whose action is suspended by chloroform. The author has 
completely confirmed the at ove statement, and has proved that 
carbolic acid and bisulphide of carbon also stop the action of the 
ferment, and moreover 1 hat darkness is essential for the process. 
The author has succeeded in converting a dilute solution of am- 
monium chloride into a n Irate by seeding it with some earth 
from a fairy ring and keeping it in the daik lor three months. — 
On potable waters, by K. J. Mills, D.Sc. The author investi- 
gates the minute errors inc dental to the process of Frankland 
and Armstrong with great care, suggests a new form of evapoiator, 
and arrives at three natural constants or rarios of organic carbon 
to organic nitrogen in potable waters. — On some derivatives of 
allylacetone, by J. R. Ctow. By the action of sodium, a secon- 
dary alcohol homologous with allyl alcohol was prepared; its 
acetate and dibromide were also investigated. — On a fouith 
method for estimating bLmuth volumetrically, by M. M. P. 
Muir. The bismuth is piecipitated as oxalate, the latter oil 
boiling is converted into a basic oxalate, the precipitate is well 
washed, dissolved m hydrochloric acid, and the solution titrated 
wuh permanganate. — On the gas of the Grotto del Cane, by T. 
G. Young. This gas contains 61-71 per cent, of carbonic 
acid, the residual air having the composition oxygen, 20*25, 
nitrogen, 79*75- — Note on tetrabromide of tin, by T. Carnelly, 

D. Sc., and L. T. O’Shea. This body was obtained as a colour- 
less bquid, solidifying to a mass of colourless crystals,— melts at 
30° C., boils at 201°. 

Meteorological Society, November 21. — Mr. H. S. Eaton, 
M. A. , president, in the chair.— The following gnvlemen were 
elected Fellows of the Society, viz. : — E. D. Archibald, B.A., 
R. W. P. Bircb, Capt. W. F. Caborne, H. Clarke, L.R.C.P., 
Cohen de Lissa, F.S.S., R. Gordon, J. Hunter, jun., J. J. 
Lake, Rev. E. A. D. O’Gara, O.S.B, K. Pciinmgron, LL. B., 

E. E. Prichard, and Rev. S. J. \V. Sanders. — The following 
papers were read : — On the general character and principal 
sources of variation in the weather at any part of a cyclone or 
anti-cyclone, by the Hon. Ralph Abercromby, F.M.S. In a 
cvclone the broadest feature of the weather, as seen on a synoptic 
chart, is an area of rain about the centre surrounded by a ring of 
cloud, beyond which the sky is clear. The precise form and 
position of these areas vary with the tipeof pressure distribution, 
with the intensity of the cyclone, and with the rate of its pro- 
gress ; they are also influenced by local, diurnal, and seasonal 
variations, the general sphere of each of which is indicated. By 
rtej^irg the appearance to a single observer of any part of a 
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cyclone as it passes over him, it is discovered that the area of incus recording the movement communicated to it on a moving 
rain and cloua-ring may he divided into two portions— the front sheet of smoked glass. A very interesting series of curves pro- 
and the rear— differing in physical appearance and general cha- duced by this means was shown upon the screen, and he explained 
racter of the weather by a line drawn through the centre, in front ho w his experiments in this direction led him to the present form 
of which the barometer is falling add rear of which it is rising, of telephone. Since the very small mcmh-anc of the ear was 
Details are given anl it is shown that this character rema ns capable of setting in motion comparatively luge hones, it seemed 
constant wlutever changes the variations above mentioned may probable that it could cause alight piece of iron to violate. I11 
effect. In anii-cycU>nes ssnoptic charts show great irregularity the ear.ier form of apparatus a piece of steel spring was theieforo 
in the positions of cloud, &c., owing to locai, diurnal, 'and other attached to a sti celled membrane of gold-beaters* skin mil 

variations, but 1 1 a single observer, who considers the surround- placed in front of the pole of the magnet, hut he found on 

ings and physical appearance, a certain general character can be increasing the area of metal that the action of the instrument 

discovered m every pait. A marked contrast is shown to exist was improved, and thus was led to do away with the m-mbrane 

between the diurnal variation of the weather in a cyclone or itself. Another branch of the investigation refetred to the 
anti-cyclone, and a probable connection is pointed out l> tween strength of the magnet employed, and this was modui- d by 
the diurnal variation of the weather ard the dmrnal variation of varying the strength of current. The battery was gi.ulually 
the barometer.— On a retnaikable barometric oscilbtiun on reduced from fifty cells to none at all, and std l the effects wet e 
January 30, 1876, by Robert II. Scott, F.R.S. At 8 a.m. observed, but in a much less maiked degree; the actum was in 
a remarkable dtp appeared in the barometric curve for Armagh, this latter case, doubtless, due to residual magnetism, hence, in 
The total amount of reduction of pressure was '007 inch in 25 the present form of apparatus, a permanent magnet is employed, 
minutes and for a portion of the time, bom S‘5 to 8 10, the fall Lastly, the effect of varying the dimensions of the coil of wire 
was -OjS inch, being at the rate of ‘697 inch per hour. On was studied, when it was found that the sounds became louder as 
looking to the other barograms, it was found that while a very its length was diminished ; a certain length was, however, ulti- 
similar oscillation of slightly greater amplitude, 102 inch, mately reached beyond which no improvement was effect e I, ancl 
appeared at Aberdeen at noon, almost exactly four houts subs** it was found to be only necessary to inclose one end of the 
qut-nt to the occurrence at Armagh, hardly a tiacc of dis’uib- magnet in the coil of wire. A number of diagrams were pro* 
ance could be detected in the barogram for Glasgow, and yU jecteri on to the scieen which showed the various forms the 
the last-named ob-ervatory lies almost oil the dirt ct hue between apparatus has taken from the time of Page to the present day. 
Armagh and Abeideen. The barograms for Stonyhurst nnd An air sung in a distant part of the building was distinctly heard 
Halifax showed as little disturbance as Glasgow At Duntcht in the room by the aid ot an improved form of Reiss* telephone, 
Observatory the oscillation took place somewhat ear her and lent by Prof. Barrett, and made by Mr. Vales, ot Dublin. Prof, 
exhibited less intensity than at Aberdeen. At Hidston, however, Bell, Prof. Foster, and Dr. Gladstone then carried on a convcr- 
wliich lies more out of the probable path of the depression than sation with a gentleman at a distance, and utterances were shown 
Stonyhurst, the oscillation is seemingly recorded wi h consider- to be audible when the transmitting instrument was held about a 
able distinctness. Temperature showed no appreciable change foot from the mouth. A discussion then billowed in which Mr. 
at Armagh, Glasgow, or Aberdeen. At the time of occurrence I>e la Rue, Dr. Gladstone, Profs. Foster, Guthrie, Atkinson, and 
of the minimum a temporary change of direction and increase of others took part. In replying to the various questions, Prof, 
velocity of the wind is recorded both at Armagh and Abeideen. Bell stated that his attempts to determine the amplitude of the 
— Tne “aiched squalls *' of the neighbourhood of the trade-winds vihialions had not been successful, and he is coming to the Gotl- 
and of Llio-te regions where the monsoons blow with slight foice elusion that the movement must be molecular. Verydis:inct 
and with interruptions, by Capt. A. Sctuick, sounds are emitted when a conside rable mats of iron is employed ; 

and further, if the iron be glued to a piece of wood an inch t hi k 
Physical Society, December 1. — Prof. G. C. Foster, pro- and U is be interposed between it and the magnet the action still 
sidenr, in the chair. — Prof. Graham Hell exhibited and described continues. Conversation has been carried on through a distance 
the telephone before a crowded meeting of the Society, prefac ing of 258 miles, but a resistance of 60,000 olnns has been inter- 
ims account of the apparatus now so well known by a very coin- posed without preventing the action. There is a very marked 
plete historical sketch of the progress of electric te^phony. The difference in the manner in which letters are reproduced by the 
first experiments referred to were those of Prof. Page, who, in telephone. Vowel sounds are more acceptable than consonants, 
1837, was studying the relation of electricity to magnetism, and and, as a rule, those letters are bed transmitted which involve 
found th;.t if a coil of wiie, traveled by a current, surrounds an a large oral apeiture in their utterance. Fiiully, he finds that 
iron ro 1, a sound like a pistol shot proceeds from this latter when- Ivgli sounds are produced more fully than Jow ones, but this 
ever the current is made or broken. He was followed by l)e la question has not yet received sufficient attention. 

Rive, PoggerdorlT, Reiss, and others, but Rei-s was the fiist to 

employ the hun. an voice in his experiments. After pointing out Zoolog J cal Society, December 4. — Prof. Newton, F.R.S., 
that in transmitting sounds by electrical means the initial sounds vice-president, in the chair. — Mr. Henry Scebolim, F.Z.S., ex- 
th mselves are in no sense transmitted but are only employed to hibited and made remarks upon some of the rarer egg* and 

generate currents which reproduce similar sounds, Pio f . Hell buds which he had obtained during his recent visit to the Arctic 

proceeded to examine the phenomena which take place when rtgions of the Yen-e-sey, in Eastern Siberia, and gave a rapid 
sounds are transmitted through the air. It is, of course, not the sketch of his journey. Some of the >kms wi re interesting from 
motion of the vocal organs themselves that is received in the ear, the fact that they extended our knowledge of geographical dis- 
but that of the air set in motion by their mean*, and all pecu- tnbution, such as Phylloscopus trochilus and Acrocef>halus scho'- 
liarities in the sound must be peculiarities in the motion of that nobanus^ from long. 88° E,, Ant hut gmtavi of Swmhoe {A. 

air. If the rapidity of motion varies it occasions a variation in seebuhmi of Dresser, and A . bate hianen sis of Gray) from the 

the pitch, and the loudness is changed by changing the ampli- same longitude, and young in fir* t plumage of this species.— 
tude. The shape of the vibration produces timbre. If by Mr. Saville Kent, F.Z. S., exhibited the plans of a Zo logical 
moving the air in certain specified ways, certain vowel Station and Museum and Institute of Pisciculture to be c»ta- 

souuds are givtn out, then those same sounds will be emitted blished at St. Ildicr's, Jersey. The object sought in the 

if an identical movement be occasioned by any mechanical establishment of this institution was the provision within British 

means whatever, and Prof. Bell has found that such a motion waters of facilities for pursuing marine biological luvesiigations 

may really be given to the air in various ways. Three classes similar to those which exist at the Z lological Station of Naples, 

of electrical current* have been employtd for transmitting and at the Andersen School of Natural History at Penikese 

sounds to a distance, and these he denominates intermittent, Island. Buzzards Bay, U.S.A. — The Secretary exhibited, on the 

pulsatory, and undulatory. The first form is obtained when a part of Mr. Andrew Anderson, F.ZS., some specimens of 

current passes for a brief interval, is then followed by an interval natural hUtory collected in India, amongst which were chick* of 
aunng which no current passes, and this by a current of the Rkvvchops and specimens of Podiceps cristatus obtained breeding 
same or opposite sign. In the second class a current is con- in North-Western India. — A communication was read from Mr. 
tmually pacing, but it* intensity increases and decreases instan- Henry Lee, F.Z.S., containing an account of the capture Of a 
taneously, and finally, in the third class this variation takes place Kisso's grampus at Sidfeshaui, near Chichester.— Mr. A. G. 
gradually, and may therefore be represented by a sinuous line. Butler rtad a paper in which he gave an account of a colltctidh 
5 1 ^expenmeut* on the nature of the movement of the air of lepidopteA made in Northern Formosa by Mr. H.E. Hobson. 
Prof. Bell employed a human ear, a hay style attached to the — A communication was read from the Marquis of T weed dale, 
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F.R.S., containing an account of a collection of birds made by 
Mr. A. H. Everett in the Island of Mindanao, Pnilippines. 
Eight near species were found in this collection, and were named 
lanyqnaihus everettt , Mulleripicus fulijpnosus, Penelopides affims i 
Cr huger everciti, Orihotomut niyriccps, ALthopyga bclla, Ant/ic - 
tkreptus griseigularis and Ptilopus incognitas. 

Geological Society, November 21.— John Evans, F.R.S., 
vice-president, in the chair. —Oswald Fitch, John Iladkinsm, 

B. Holgate, H. F. Parsons, M.D., and Edgar T \ Rathbone, 

were elected Fellows of the Society. —The follow ; iL ommumca- 
tions were read On the glacial deposits of Cheshire, 

together with lis’S of the fauna found in the drift of Cueshire and 
adjoiding counties, by W. Shone, F.G.S. — The chair was then 
taken by Warington W t Smyth, F.R.S. — The Moffat series, by 

C. Lapworth, F.G.S. 

Victoria (Philosophical) Institute, December 3. — Mr. C. 
Brooke, M. L)., F. R. S., in the cliair. Trie paper of the evening 
was read by Mr. J. E. Howard, F.R.S., and referred to the 
advances that modern science had made in regard to nature, 
and the value of “ a slow but suie path of induction.” 

Pakis 1 

Academy of Sciences, December 3. — M. Peligot in the 
chair: — The following papers were read : — On artificial pro- 
duction of corundum, ruby, and different crystallised silicates, 
by MM. Fremy and Fed. In a crucible of refractory earth is 
put a mixture of equal weights of alumina and min um, and 
calcined for some time at a bright red heat ; afier cooling there 
are found two layers, one vilreou-, formed chiefly of silicate of 
lead, the other crystalline and often presenting geodes full of 
beauiful crystals of alumina. To obtun the red colour of iuby, 
about 2 to 3 per cent, of bichromate of potash is added to the 
mixture of alumina and minium. The silicate of lead on the 
ruby ciysials is removed by the actio i of fused oxide of lead, 
hydrofluoric acid, or otherwise. A silicate of alumina (appa- 
rently dysthen- ) is produced by heating for some time a mixture 
of equal weights of silicon and fluoude of aluminium (flu >iide of 
silicon is disengaged). Other reactions with fluorides giving 
crysialline bodies are described. — d >n invariants, by P10L 
Sylve^er. — On various means of accelerating the service in 
navigation-locks, by M. de Caligny. — Sir William Thomson 
was elected foreign associate, m room of the late von 
Baer, receiving twenty-seven votes against twenty-five for M. 
Van Benedcn. — Report on a memoir of M. llauiefeuille, on 
reproduction of albite and orlhosc. M. llautcfeuille’s process 
consists in keeping the elements of these minerals (free or com- 
bined), in presence of certain fused salts, such as tungstic acid and 
the alkaline tung-tates. Thus a mixture of silica and alumina, 
in presence of an acid tungstate ot potash at a temperature 
between 900° and l,ooo° produces trnlymite, 01 those, and 
triclinic felspars. If the elements have been exactly propor- 
tioned, the tridymite and felspar disappear, and their elements 
go to increase the crystals ot orthose. — On the law of absorption 
of radiations through bodies, and its u>e in quantitative spectrum 
analysts (first part), by M. Govi. This relates to a comparison of the 
curves of absorption given by wedge-shaped forms of the absorbent 
sub-.tance. — Practical tracing of the circle which has to be substi- 
tuted for a given curve of finite extent, by M. Lecomte. — Battery in 
which carbon is the electrode attacked, by M. Jablochkoff. 
Into fused nitrate of potash or nitrate of soda is placed, as the 
attackable electrode, ordinary coke, and as the unattackable, 
platina. Tne electromotive force varies between two and three 
units, and thus exceeds that of the Bunsen and G renet batteries. 
The coke may be lit and put in the nitrate in a powdered state. 
The gases developed by the battery are utilised. The containing 
vessels are of iron (that for the carbon, of iron wire).— Action 
of oxalic acid on silicate of soda, hydrated quartz, by M. 
Monier. — On M. Allaire’s new method of purification of fatty 
water of surface-condensers, by M. lletet — On the respiration 
of submerged aquatic plants, by M. Barthelemy. These plants, 
observed in the. normal state, do not liberate gas, even in sun- 
light, any more* than aquatic animals (the liberation observed 
hitherto has been caused by experiment). The true respiratory 
act of these plants consists in absorption of air in solu- 
tion in the water, probably by the roots. — A new one-liquid 
battery, by M. Jourdan. The electrodes are zine and black- 
lead, the liquid an aqueous solution of sal alkali. — Occupa- 
tions ; graphic prediction, by M. Baills.— Observations of the 
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spots and the rotation of Mars during the opposition of 1877, at 
the Rio de Janeiro Observatory, by M. Croli. The time of 
rotation obtained from three values if ^h. 37m. 34s.— On a 
fundamental problem of geodesy ; application of a general 
method of transformation of integrals depending on square roots 
(continued), by M. Callanleau. — On the rational integrals of 
the problem of geodetic liars, by M. Levy.— On the superficial 
tensions of aqueous solutions of alcohol and fatty acid*, by M. 
Duclaux. — On some properties of boric acid, by M. Ditte. A 
lecture experiment is recommended, which demonstrates the 
liberation of heat in chemical actions. It is to add 125 grammes 
of water to 100 grammes of boric acid. The heat is such that 
an ingot of Darcet’s alloy put into the mixture is fused in a few 
seconds. — On the formation of ultramarines and their coloration, 
by M. Guinet. — On the alterations of eggs, d pro/>os of note by 
MM. Bechamp and Eustache, by M. Gayon. — On the mechanism 
of death produced by inoculation of anthrax in the rabbit, by 
M. Toussaint. — On some new mammalia of New Guinea, by M. 
Milne Edwards. — On compound machines, their economic pro- 
duce, and the general conditions of their action, by M. de Fre- 
minville. — Process of regidra'ion and reproduction of pheno- 
mena perceived by hearing, by M. Cros (sealed packet). 

Gen kva 

Society of Physics and Natural History, October 4. — M. 
Alphonse Favre has found on the Allelin Mountain, dominating the 
upper part of the Saas Valley near Mont Rosa, a bed of euphotide. 
This name is applied to a rock formed of two elements, viz., saus- 
surite, a leaden gray mineral, and diallage, a bright green mineral, 
classed among amphibolites. This bed explains the origin ol 
the erratic blocks of that substance, which are seen in numbers 
in the plain occupied formerly by the Rhone glacier. — Prof. 
Wartmann showed two apparatus based upon the properties 
recently recognised by him among derived currents. One is 
intended to determine immediately the fraction of an elect ri : 
current which traverses a given conductor. The other is a 
current-inverser, in which the production o the extra-current is 
avoided, because the current always finds its passage. 


CONTENTS Pawr 


Hydrophobia 1 17 

Ancient History prom the Monuments i» 1 

French I’o I’I'lar Science 

Our Hook Shelf 

liilen’s “ Fifth Continent, wiih the Adjacent Islands; being an 
Account of Australia, 1 Usmania, and New Guinea, with Statisti- 
cal In'ormation up to the Lale-t Date ” i.’i 

Higgins's “ Notes by a Field Naturalist in the Western Tropics " i ji 
Letters to the Editor 

The Radiometer and its Lessens — Prof. O&RO'tMt Reynolds, 

F R.S. * * 

Mr. Crookes and Eva Fay.— l)r. William B. Carpenter, 

F R.S. . 133 

The Glacial Geology of Oikne> arid Shetland.— S. Lainc, M P. . 

Explosions.— A. Mackrnnah 

Means of Dispersal. —W. L. Distant 

Supplementary Eyebrows.— W. Ainslir Hollis 

Diffusion or Cohesion Figures in Liquids — F.R S. 1 '4 

Meteor. -W. M. F. 

On the Causation of / ,a 4 

The Modern Telescope, 11. By J. Norman Lockybr, F.R.S. 

( With Illustrations) 

Biological Notes : 


Classification of Decapod Crustaceans . 
The American P>ison 

Pi oducts of Assimilation in Musjces: . 

Fe tiiisation in Thyme and Marjoiam 
A Fossil Fungus 

The Laws of Digital Reduction . . . 
The Birds of Guadeloupe Island . . . 
The Distribution of Freshwater Fidies . 

Earwigs ( Forficulidae) 

Hungarian S aiders 

Hungarian Rotifers or Wheel- Animalcules 
Our Astronomical Column 

The Satellites 


127 

U 7 

127 

i »7 

127 

n8 

128 
128 
1*8 
128 
128 


1 a.; 


Tycho Brahe’s Star of 

The Austrian Comet-medal l *9 


Geological Work or the U.S. Survey i ndex Prop. Hayden 

DURING THE SUMMER OF 



UNnffsiTY and Educational Intelligence 

Societies and Academies 



NATURE 


THURSDAY, DECEMBER 20, 1877 


THE “INFLEXIBLE” 

O N July 12 last we explained the Inflexible case at 
some length to our readers on the ground that there 
might be seen in it the beginning of a system which not 
only involved the safety of the four large and costly ships 
then commenced or contemplated, but which “ having 
received countenance and sanction in the highest quarters 
in this country, may not improbably become extended 
over the navies of the world” A week later we considered 
the Parliamentary Papers on the subject, and came to 
the conclusion that the Inflexible was not a safe ship for 
battle, and that the objections brought against her had 
been much too lightly treated. Now that the Report of 
the Admiralty Committee is before us we are able— not- 
withstanding much that appears in it— to point our 
readers to it as a full and complete justification of the 
course we and others then pursued, for that Report con- 
cludes with these words : — t; We therefore desire to bring 
under the very serious consideration of their Lordships 
the necessity, before proceeding with the construction of 
more vessels of the type of the Inflexible , of thoroughly 
investigating whether by more beam their safety may not 
be largely increased without impairing their speed and 
efficiency,” As this appeal “to the very serious con- 
sideration of their Lordship’s ” in arrest of the construc- 
tion of other ships of the type closely follows a paragraph 
in which the Committee show the very great advantages 
of an alteration in the form and proportions of the 
Inflexible's citadel (without increase of armour), it is not 
conceivable that the Board of Admiralty will proceed 
with the other vessels of the type, and it is absolutely 
certain that no more ships possessing the defects of which 
we complained in July will be laid down. The great 
object which we set before ourselves, therefore, is already 
accomplished, and the extension of a dangerous system 
of design throughout our own navy, and the navies of the 
world, has been effectually arrested. As we know that 
the case of the Ajax and Agamemnon was actually before 
the Committee, and as their Report makes no exception 
of them in their appeal to the Admiralty to stop further 
proceedings, it is to be inferred, we presume, that the 
beam of these two ships will have to be increased in 
accordance with the Committee’s views. With these 
results before them all those who took part in bringing 
about this inquiry may, we think, be congratulated on the 
success and value of their labours. 

° n * y rema * ns Inflexible herself to consider in 
the light of the Committee's Report ; and in discussing 
. s c * subject we must not forget that no incon- 
siderable portion of the report, and especially the aspect 
Which its opening page, presents, has been greatly in- 
fluenced by the form of the Admiralty reference. We 
e first of the questions put by the 

Admiralty to the Committee has little or nothing to do 
with the subject. We do not remember that even Mr. 
Reed, who has most strongly condemned the Inflexible? s 
design ever contended that “ the blowing out of the whole 
of the stores and cork by shell-fiie ” would occur very 
early in an engagement ; and if he had, the elicitation of 
You xra— No. 425 
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a contrary opinion from the Committee would have no 
serious bearing upon the subject, simply because experi- 
ment, and experiment alone, can determine the degree 
and rapidity of the injury to which thin iron chambers 
filled with cork are liable. Mere opinions, in the absence 
of experiments, are comparatively valueless in such a 
case. But what we should have thought was absolutely 
self-evidc ^jven without any experiment, is that shell- 
fire from' modern ordnance would certainly blow cork 
packing out of thin iron chambers at some rate or other ; 
and yet, strange to say, this is what the Committee appear 
to doubt, and even to deny, for they say that in their opinion 
that which may “be fairly assumed to represent the 
greatest amount of damage the ship would be likely to 
suffer in any action ” is the condition in which, although 
the unprotected ends are completely riddled and water- 
logged, the cork and stores remain in place, and add to 
the buoyancy. It is fair to assume, then, according to 
the Committee, that in no naval action will the cork be 
blown out of place by shell-fire, and this in face of the 
fact that when an experiment was actually tried at Ports- 
mouth the contrary result was experienced. It is of the 
utmost importance to note carefully that it is only by 
making the above extraordinary assumption— an assump- 
tion which we believe will not meet with the concurrence 
of scientific artillerists and seamen— that the Committee 
are able to oppose in any degree the opinions of the 
ship’s danger which we and others expressed in the 
autumn. It is on this assumption that they rest their 
opinion that “ the unprotected ends are as well able as 
the armoured citadel to bear the part assigned to them,” 
and that therefore “ a just balance has been maintained 
in the design.” It unfortunately is made perfectly clear 
afterwards by the Committee that the “ part assigned to 
them” is to hold the citadel and the rest of the ship 
upright, and it is clear that they cannot be presumed fit 
to perform this part if shell- fire can blow out the cork 
This is the weak point — we venture to think the danger- 
ously and even fatally weak point— of the Committee’s 
Report, and one which the common sense and observa- 
tion of men will prevent them from assenting to, and 
consequently the Inflexible's safety is so ill-assured that 
we doubt if responsible persons will sanction the com- 
pletion of such a ship. 

The committee have fallen, as it appears to us, into a 
grave inconsistency, likewise, as regards the Inflexible 
herself. They say, as we have seen, that the unprotected 
ends are, as designed, well able to perform their part, and 
well balanced with the citadel In subsequent passages, 
nevertheless, they go on to disclose and assert even more 
serious defects in them than any of us adverse critics of 
the ship have alleged, and to recommend an enormous 
extension of the cork chambers. What is the meaning of 
a scientific committee dealing with an extremely grave 
public question in this way? Either the unarmoured 
ends are well designed at present, or they are not ; if they 
are, why alter them to the very large extent— far larger 
than a cursory perusal of the report might lead readers 
to expect, for the increase of cork chambers recommended 
is enonnous ? If they are not, why has the contrary 
statement been made and circulated ? The truthls they 
have not been satisfactorily designed, as we shall presently 
prove from the Committee’s own report. But first let us 
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dispose of a long argument which the Committee enters 
upon and pursues with the object of proving that by 
lengthening the citadel you would thin the armour upon 
it, and thus reduce its defensive power. Assuredly you 
would : nor can any one doubt for a single moment that 
it would be far better to reduce the armour a little for 
the purpose of making the citadel stable enough to hold 
the ship upright in spite of any injury to ^he unpro- 
tected ends, rather than to keep the present thickness, and 
to reduce its length sufficiently to cause the whole to capsize 
when the unarmoured ends only are badly damaged. 
We know how naval officers answer this question. But, 
in truth, the whole argument of the Committee on this 
point is beside the mark, and a mere beating of the air, 
for no one that we know of has urged the change which 
the Committee take so much pains to discuss. What we 
have always understood Mr. Reed to allege, and certainly 
what we have in Nature maintained is, that in the 
Inflexible the citadel and unarmoured ends were neither 
well-formed, well-proportioned, nor well-balanced against 
each other, and that a ship of her type should have em- 
braced a larger area of flotation within the citadel and a 
less area within the unarmoured ends. And this is pre- 
cisely what the Committee themselves declare, and thus 
refute their own assertion that the ship is properly 
designed at present. Near the end of the Report they 
say 

“ Results which have been obtained in the course of 
the experiments at Torquay on the resistance of ships, 
show that a considerable increase of the extreme breadth 
of the Inflexible , if accompanied by a corresponding fining 
of the ends so as to keep the displacement unaltered, 
would, if anything, diminish the resistance of the intact 
vessel to propulsion at full speed. Supposing the ship 
thus increased in beam 10 feet, and the citadel shortened 
so as to retain the same perimeter and thickness of 
armour, her transverse stability would then be about 
doubled in the c and /' conditions, and in the riddled and 
gutted condition, would be more than it now is in condi- 
tion c or /. Her longitudinal stability in the riddled and 
gutted condition would be reduced 10 per cent. (/, 
Appendix No. 15), but would not be diminished in condi- 
tion e , and scarcely appreciably so in J\ The increase of 
beam would also add to the area of the citadel in a hori- 
zontal plane, and thus increase the buoyancy in the 
riddled condition/' 

When the Committee, who lay down these clear and 
cogent proofs that the Inflexible is vastly inferior, in 
respect of stability and safety, to what she might have 
been, also tell us that M a just balance has been main- 
tained in the design’ 1 of that ship, and that “a good 
result has been obtained,” we find great difficulty in 
reconciling their statements, and feel strongly that if 
the public were to trust only to the language of the Report 
they might readily be led to draw extremely wrong infer- 
ences. We much fear that the gentlemen composing the 
Committee have thought too much of the Admiralty, with 
which they are all more or less connected, and too little 
of the public, who have been waiting for many months for 
their verdict. That verdict has been pronounced in a 
m ann er which, speaking 'on behalf of scientific men, we 
lament. It is inconsistent, and, so far as we can under- 
stand it* contradictory) in its several parts, and is in large 

* These references rand/ are to the Parliamentary Papen, and represent 
the ship with the ends riddled and water logged, e, showing the coal as well 
at the cork, &c, in place, and f with the cork, &c., in, but not the coal. 


part likely to beget in certain quarters a fatal confidence 
in a ship the defects and dangers of which the Committee 
evidently well understand. So uncertain and indefinite is 
it that it does not make it unquestionably clear even that 
the Ajax and Agamemnon are included in their desire to 
have progress arrested, for although after speaking of the 
Inflexible only they ask that no more vessels of the type 
may be proceeded with, and thus employ terms which 
cannot well be otherwise interpreted ; the absence of all 
mention of their names nevertheless leaves room for the 
suggestion of a doubt on the point. It was clearly due 
to all concerned that their views on so weighty a matter 
should have been placed beyond all hesitation and 
question. 

But those who would understand the full significance 
of this Report must not be deterred from perusing it care- 
fully through, for if after reading thirteen out of its sixteen 
pages they were to throw it aside they would have derived 
from it, we say without hesitation, not only a very insuffi- 
cient but a very untrue conception of the Inflexible s 
actual condition. Up to that point both a hasty and a 
deliberate perusal of it yields, to our minds at least, the 
impression that the Committee are admirers of the exist- 
ing ship in almost every particular. But the disclosures 
which the scientific conscience of the Committee de- 
manded and enforced commence on p. 14, and thence to 
the end facts of an appalling nature respecting her are 
gradually unfolded with so much effect that even the 
Committee themselves end by imploring the Admiralty 
not to repeat such a design ! Let us briefly observe what 
these disclosures are. 

The first relates to the inclining force which the action 
of the rudder exerts upon a ship of small stability. The 
Committee made experiments with the Thundeter ex- 
pressly to acquire facts illustrative of the Inflexible s case, 
and the conclusion at which they arrived is thus stated : — 

“ The Inflexible riddled and gutted, 1 and without water 
ballast, going at 7*24 knots, and turning in the circle of 
1,210 feet in diameter, would require a righting lever 
or G Z of *13 feet, and as the value of GZ at her maximum 
stability in this condition is only *12 feet, she would on this 
supposition overset .” To soften down this alarming fact 
the Committee add : “ It is, however, not to be expected 
that the ship under this condition could be driven at this 
speed speed of 7* knots only round the circle, corre- 
sponding to only eleven knots in the Thunderer when 
steaming on a straight course ! And this the reader will 
bear in mind is true of the Inflexible , not when her 
armour has been pierced by huge shells, or her bottom 
knocked about by rams and torpedoes, but when nothing 
but her exposed unarmoured ends have been badly 
injured. Her armour and her bottom may be perfectly 
intact, ay, untouched, and yet her own rudder would 
capsize her in steaming at a low speed. No statement 
ever made about the Inflexible by those who condemn 
hef has gone or ever could go much beyond this. And 
what can be thought of the figures given ? The line GZ 
is the lever or arm, at the ends of which the gravity and 
buoyancy of the ship act in opposite directions. The- 
length required for withstanding the rudder’s action under 


* Thtegphra&e, “The Inflexible riddled and gutted" 

nptoPaby the Committee when they speak of the unannoured end* being 

iddled and having the cork blown out, 
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the given conditions was *13 of a foot (i| inches only [!]), 
but even that is more than has been allowed in the design 
of this ship (viz. *12) in which the Committee say “ a just 
balance ” has been preserved. 1 And this inability of the 
ship to withstand her own rudder’s action, and that at 
a low speed, even with virgin armour and a bottom un- 
touched by ram or torpedo, having been asserted and urged 
by others, elicits no remonstrance or objection whatever 
from the Committee. And yet, when a little Inter on in 
their Report they have disclosed a somewhat similar 
degree of longitudinal instability— discovered, as they sup- 
pose by themselves, but already well-known and obvious, 
doubtless, to others— and have shown that the ship would 
not be safe at seven and nine knots speeds because of her 
tendency to capsize lengthwise (so to speak), and so 
more or less down headforemost, then the Committee see 
grave danger showing itself, for they say, “ We consider 
that any large limitation in the ship’s speed may expose 
her dangerously to the attack of ram or torpedo,” and 
in the summary they incidentally tell us, in the mildest 
terms, that a blow from either would be fatal • “ the small 
residuum of stability she would possess would not avail 
to render such an attack other than fatal, ’ The only 
difference in the two cases is (and this is possibly the 
reason why the Committee lay the greater stress on this 
case) that it is not here necessary to suppose the cork or 
stores blown out, for a single shot or shell making a large 
wound near the stem, bulging a skin plate outwards, and 
completely rupturing the internal bulkheads, would so 
destroy the longitudinal stability of this large ironclad, 
costing more than half-a-million sterling, that even at 
seven knots* speed she would run her bows under ; “ and 
again,” we are told by the Committee, “her speed is 
similarly limited to nine knots by wounds of a much less 
critical character in other parts of her sides.” We have 
said that even this danger was doubtless foreseen by 
others— as it certainly was by ourselves, whether men- 
tioned or not — before the Committee’s Report appeared ; 
but the Committee certainly have carried the subject a 
step forward by the experiments they have made with the 
model, and by their positive declaration that “on the 
whole the effect of sea-waves must be to aggravate, and 
in some circumstances greatly to aggravate,” this very 
serious and certain source of danger. In a word, the 
very Committee who have in another place asserted that 
in the Inflexible the balance is fairly maintained between 
the armoured and unarmoured ends, have elsewhere in 
their Report shown that that balance is so ill maintained 
between the two, that with all the cork in place one or 
two shot and shell penetrating the unarmoured parts 
would so reduce her stability that she could not be 
steamed ahead with any reasonable speed, but would of 
necessity become a prey to any ram or torpedo craft that 
might evade or disregard her guns ! 

Another disclosure of the Committee is that the mere 
running out of the guns “would become a serious element 
of danger as the shtp approaches the riddled and gutted 
condition. Here again they employ the phrase to which 
we have already intimated an objection in a foot-note, 
and speak of the ship ” approaching “ the riddled and 


' The Committee, at the bottom of pa*e , 5 , gire u, ^ meMSU of ^1- 
hmlf weigh* over u.ooo too*, would alter the length of o z to xa of a foot 


gutted condition.” They mean nothing of the kind ; by 
“the ship” they mean the exposed unarmoured ends 
only ; and here again it is to be observed that the danger 
disclosed is not one contingent upon the blowing out of 
all the cork, &c., but arises before, when the unarmoured 
part only approaches that condition. That the danger is, 
again in this case as in the previous one, a very serious 
and practical one is shown by the Committee recom- 
mending an alteration in the gunnery arrangements, 
proposing that the travel of the gun on the slides should 
be restricted, lest by running the guns out to the full 
extent at present arranged for, they should capsize the 
ship. 

We have now sketched, sufficiently for our present 
purpose, the substance of the Committee’s Report. We 
may end this article as we ended that of July 19, and 
repeat : “ The conclusions we have arrived at are, that 
the Inflexible is not a safe ship for battle in her present 
state, that the objections brought against her have been 
much too lightly treated, and that the disclosure of her 
condition, with the circumstances that have followed it, 
have excited just surprise and dissatisfaction.” That 
surprise and dissatisfaction will be greater than ever when 
the Committee’s Report has had time to produce its full 
effects, both intended and unintended. 


HYDROPHOBIA * 

II. 

W E do not intend to do more than allude in a cursory 
manner to the prophylactic treatment of hydro- 
phobia, i.c. to the treatment adopted to prevent the occur- 
rence of the disease in those who have been bitten by mad 
dogs. The general experience of the past sanctions, as might 
be expected, the practice of attempting to prevent the 
absorption of the poison of rabies by excising or destroying 
by caustics the wounds inflicted by rabid animals ; of the 
innumerable internal remedies which have been proposed 
and made use of with the object of preventing the deve- 
lopment of hydrophobia in those bitten by rabid dogs, it 
may be said with justice that nothing whatever is known 
which warrants the assertions of their advocates. This 
is indeed a case in which the fallacies which beset all 
therapeutical inquiries, especially when attempted by 
ignorant persons and fanatics, are specially liable to 
obscure the truth. Of all dogs supposed to be rabid, only 
an infinitesimal proportion really are so, and it is but 
rarely that the fact of a dog being rabid is tested by 
having it watched until it dies, or by the unfortunate fact 
that some of those bitten perish by hydrophobia ; then, 
of all persons bitten by certainly rabid dogs, only a small 
proportion become affected with hydrophobia, even when 
no treatment is adopted, so that the value of any drug or 
remedial measure as a prophylactic could only be tested 
by an experience such as no one ever has had. 

Less uncertainty prevails in reference to the effects 
of treatment when hydrophobia has been developed. 
According to the best observers this disease has hitherto 
been invariably fatal. There are, it is true, a few cases— 
and of these two have been recoidcd within a compara- 
tively recent period— in which a cure is said to have been 
effected, but when examined with care the'gravest doubt* : 

s Continued from p 119. 
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of their real nature must be entertained. Here again 
there are fallacies to be encountered of no insignificant 
nature. The continued and terrible anxiety lest a bite 
which has been inflicted should be followed by its terrible 
consequences has led, in the case of persons of a 
susceptible and unstable nervous system— as all other 
long- continued worries and anxieties are liable to do— to 
the development of hysteria and insanity and, in the 
attacks of acute mania which have occurred in such indi- 
viduals, many of the phenomena of hydrophobia have been 
imitated. An admirably- narrated case of this “ hydro- 
phobie non rabique” of French writers was lately placed 
on record by Mr. Hugh Norris, of South Pctherton 
( 4< Hydrophobia or its E ikon— which l”— Lancet, Septem- 
ber 22, 1877) : — “A gentleman underwent terrible anxiety 
on account of his young son having been bitten by a dog 
which suddenly had become ill and strange in its 
behaviour. The danger which threatened the boy caused 
the father to become intensely emotional, and prolonged 
sleeplessness ensued. Other worries superadded them- 
selves to this one great gnawing anxiety, and the poor 
man fell ill ; at first there appeared symptoms which 
simulated very closely the hydrophobic phenomena, but 
these were succeeded by a genuine attack of acute mania, 
which necessitated the~patient’s removal to an asylum, 
where he died on the seventh day of his illness.” In 
this case there was no evidence that the patient was 
actually bitten by a dog, his statement that he had been 
so injured having been made, in a peculiarly suspicious 
manner, only after his illness had commenced, and being 
apparently but one of the delusions which afterwards 
haunted him. Had this man been certainly bitten, and 
had his illness been followed, as it might have been, by 
recovery, his case would in all probability have been 
quoted as one of the few instances of recovery from hydro- 
phobia, though the impartial critic would have pointed 
out some anomalies which rendered the conclusion 
doubtful. The knowledge of the undoubted occurrence 
of such cases necessarily imposes great caution in the 
examination of alleged instances of recovery from hydro- 
phobia. 

The drug to which attention has of late been directed 
for the treatment of hydrophobia is curare or woorara, a 
substance used by the natives of South America as an 
arrow poison. This poison has been known since the end 
of the sixteenth century, when Sir Walter Raleigh made 
the conquest of Guinea ; but attention was drawn to it in 
a special manner by the celebrated traveller, Waterton, 
who first made experiments on animals with it, which 
were continued by Sir Benjamin Brodie and Dr. Sib'on, 
and were succeeded by the now celebrated researches of 
Claude Bernard, Kdlliker, and other eminent physiologists. 
Curare, the active principle of which is derived from 
a strychniaceous plant, when directly introduced into the 
blood or injected under the skin, produces paralysis of 
all voluntary movements ; this paralysis depends upon >ts 
exerting a special action upon the terminations of motor 
nerves in the muscles, especially in voluntary muscles. 
The poison leaves intact the sensory nerves of the body, 
and at least in the early stages of its action, the nerve- 
centres. An animal subjected to its influence becomes 
absolutely motionless, and dies rapidly df suffocation 
4 rom paralysis of the respiratory muscles ; if, however, 


respiration be kept up by artificial means, life may be 
prolonged for long periods, and, the poison becoming 
eliminated, recovery may ensue. As long, however, as 
the stage of complete paralysis continues, the creature 
is entirely unable to communicate with the external world. 
There is no proof that external stimuli do not affect it ; 
that it does not feel— but the channels by which the evi- 
dence of sensibility reach us are for the time interrupted. 
Curare has been suggested as a remedy for many diseases 
of a spasmodic character, but a great obstacle to its use 
is presented by the danger which attends its employment. 
A dose which will be sufficient to arrest an abnormal 
spasmodic contraction of a muscle or group of muscles, 
will presumably cause a stoppage of respiratory move- 
ments, and the medical man, if haply he be near the 
patient, will find himself compelled to keep up artificial 
respiration — no easy task to accomplish, especially with 
the means which the physician, as distinguished from the 
physiologist, could employ. Hitherto the attempts to use 
curare have been few, and the results (if we except the 
two supposed cases of cure of hydrophobia) we think 
worthless. Curare is indeed a drug the employment of 
which must be attended with so great a risk that a very 
strong case should be made out in its favour before 
patients are exposed to it. 

Knowing as we do the physiological action of curare, 
we may ask whether it is a drug at all likely to be ser- 
viceable in spasmodic affections generally, and specially 
in hydrophobia. The majority of spasmodic diseases are 
due to a central cause, or to a cause acting through a 
pretematurally excitable centre. Any drug which will 
cut off— as curare docs— the communication between the 
nerve-centre and the muscle will prevent its spasm, and 
will of course obviate any evil results which follow 
directly from the spasm ; but, necessarily, under these 
circumstances the abolition of the spasm is no index that 
any change has been effected in the morbid state to which 
it owed its existence. In hydrophobia there occur, it is true, 
as prominent phenomena, spasms of the muscles concerned 
in inspiration and in deglutition. The administration of 
curare in doses sufficient to stop the respiratory move- 
ments would doubtless prevent these spasms, though we 
must not forget that it would do so at no mean risk. But 
are these spasms the proximate or remote cause of death 
in hydrophobia? We believe not. They are spasms 
which, as we tried to show, are probably dependent upon 
a morbid state of the medulla oblongata, with which is 
connected a morbidly heightened reflex excitability of 
that portion of the nervous system. But there is no 
evidence that curare would exert any influence in dimin- 
ishing this abnormal excitability. 

From our knowledge of the physiological action of 
curare we should not then be inclined to believe that it 
could affect in a beneficial manner the progress of the 
essential morbid processes of hydrophobia ; it could but 
modify some of the painful phenomena which belong to 
it. Actually curare has been tried in several cases, but 
only twice has its administration said to have been 
attended with success, and these two cases cannot be 
accepted as having been certainly cases of hydrophobia. 
We have seen one case of hydrophobia treated with 
cu imp without any influence having been exercised by it. 
Thwe are drugs, however, which the physician is habitu- 
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ally employing that possess actions which would cause 
one to predict that they would be of special use in 
controlling the terrible spasms of hydrophobia, c.g. t 
bromide of potassium, chloral, and Calabar bean. These 
drugs all diminish in a signal manner the reflex ex- 
citability of the nerve-centres ; and the second in the list 
possesses in addition powerful properties as a hypnotic ; 
they have all been used in the treatment of hydrophobia ; 
and one of them — chloral — has, in sufficiently large 
doses, been successfully used, in so far as relief of suffering 
was concerned. But as for a cure for hydrophobia it has 
yet to be discovered ; and this remark applies to all 
zymotic diseases. The majority of these diseases, unlike 
hydrophobia, tend naturally towards recovery rather than 
death, and the physician is undoubtedly able, by judicious 
measures, to obviate the tendency to death. He cannot 
cure the disease, however, in the sense in which he might 
be said to cure it were he able to destroy the poison which 
is its cause ; apparently, once introduced into the system 
the poison must produce its effects— intense or slight — 
which must have a certain course, and then cease, be- 
cause the poison which induced them has passed away, 
or because the soil which nourished the poison supplies 
it no longer with the conditions which it required. 
But the day may come, and we believe will come, when 
even this great result may be achieved ; when not only shall 
we know the conditions which attend the spread of zymotic 
diseases so accurately that we shall be able to prevent 
their spread, but when medicine may supply us the means 
of dealing directly with the mat erics morbi of the diseases, 
as, for instance, by “sterilising” the soil in which they are 
implanted. 

Our general review of the main facts in the history of 
rabies and hydrophobia has naturally brought out with 
considerable clearness how little is known concerning it ? 
and how much remains to be done. We hail, therefore, 
with satisfaction the appointment of a Committee of the 
British Medical Association charged with the investigation 
of this important and interesting subject. This Committee 
consists of Dr. Lauder Brunton, Mr. Callender, Mr. 
Ernest Hart, and Prof. Burdon-Sanderson. 

Before concluding, a few words concerning the measures 
to be adopted for preventing the spread of hydrophobia. 

From our insular 'position we are in a better position 
than any neighbouring nation for holding a check, or 
even " stamping out ” such a disease as hydrophobia, 
which, as the vast mass of evidence tends to show, does 
not originate spontaneously, nor does it appear that it 
would be difficult to effect this result were the suggestions 
which have been made by several recent writers carried 
into effect. Itas certain that the number of dogs kept in 
England is enormously in excess of. any requirements, and 
it is equally certain that this state of matters might 
promptly be put a stop to. The existing dog tax need not 
be increased in amount, but it should be enforced in the 
most stringent manner, the business of collecting, prose- 
cuting & C; , being handed over to the police authorities of 
each district. Each dog should have a separate number 
on the local register, and might be the wearer of a collar 
bearing its registered number. Further, the licence should 
htar a description of the premonitory symptoms of rabies, 
and owners of dogs should be cautioned instantly to report 
any suspicious case to the police. These regulations 
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would, as a necessary result, lead to each dog being indi- 
vidually looked after and cared for, and would, we believe, 
in the course of very few years, lead to the disappearance 
of rabies. 


DIEN'S “ CELESTIAL ATLAS * 

Atlas Celeste, comprenant toutes les Cartes dc Vancien 
Atlas de Ch . Dun . Rectify, augment^, & c., par Camille 
Flammarion. 3® Edition. (Paris : Gautbier-Villars, 1877.) 

T HIS is a new and enlarged edition of Dien’s “ Atlas 
Celeste,” which first appeared in 1864, with the 
co-operation of M. Babinet, and is brought out under the 
editorship of M. Camille Flammarion. That the forma- 
tion of the atlas, both in its original and extended plan 
has involved a great amount of labour will be evident 
upon a very superficial examination. The first issue was 
said to contain upwards of 100,000 stars and nebulas, of 
which 50,000 had been observed by Lalande, projected on 
the development of a sphere, sixty-five centimetres in 
diameter, their places being reduced to the year i860, and 
this scale was stated to be sufficiently large to allow of the 
insertion without confusion of all stars to the ninth 
magnitude inclusive. The charts were said to contain 
“nearly.the totality of stars in the catalogues of Lalande, 
Herschcl I., Piazzi, Harding, Struve, Bessel, Herschel II., 
Groombridge, and Argelander,” while for the southern 
heavens recourse was had to the catalogues of La Caille 
and Brisbane. This description of the authorities con- 
sulted is not very definite. The reference to Harding 
must apply to his atlas ; that to Bessel may be supposed 
to at least include the catalogue of equatorial stars ob- 
served by the Konigsberg astronomer, which was prepared 
by Weisse of Cracow, and published in 1846, if not the 
second catalogue founded upon Bessel’s observations, 
containing stars from 15 0 N. to 45 0 N. declination, also 
reduced by Weisse, which appeared in 1863. The refer- 
ence to Argelander is especially indefinite ; we have the 
well-known catalogue of 560 stars, and the u Uranometria 
Nova,” but previous to the year 1864, when “Dien’s 
Atlas ” was published, astronomers were also in posses- 
sion of vols. 3, 4, and 5 of the “ Durchmusterung,” with 
the results of the survey of the whole northern heavens. 

The programme originally prepared was a very exten- 
sive one. The new edition is stated to have received 
numerous corrections and considerable enlargement to 
bring up the work to the actual state of astronomical 
science, and there is sufficient evidence that an attempt 
has been made in this direction, but we regret to have to 
express the opinion, after a close examination of the 
“ Atlas,” that in its present state it does not fulfil the pro- 
gramme upon which it was formed. It will soon be evi- 
dent, on comparing the maps with the charts issued by 
the Berlin Academy, or more generally with those in the 
original edition of Harding’s Atlas, that so far from con- 
taining stars to the ninth magnitude inclusive, numerous 
eighths, and even stars of 67 magnitude, are omitted, 
and it is not easy to see from what cause. It might be 
inferred that Bessel’s catalogue of equatorial stars had 
not been utilised, since stars of the seventh and eighth 
magnitude pbserved by Bessel and not observed by 
Lalande, are wanting. But in addition we soon miss 
stars that do occur in the “ Histoire Cdleste,” as ftr 
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instance L. 39836/a star which Lalande considered a sixth 
magnitude. 

Different view* will be taken with regard to the proper 
contents of a celestial atlas, intended for general use, and 
it is not nerefore desirable to be too critical upon this 
point, but to take, we will say, two"cxtreme uses to which 
an atlas of the pretensions of Dien’s may be applied, first 
for following a small planet with the aid of a chart pro- 
fessing to contain stars to a less degree of brightness, and 
secondly, for identifying the naked-eye stars by the 
general maps including only these brighter stars, an 
elementary purpose for which an atlas may be quite as 
readily adapted as a globe. In the former case Dien’s 
maps are not sufficiently filled in to allow of a planet 
equalling in brightness stars of Bessel’* ninth magnitude 
being identified without some trouble and disappointment, 
and in the latter case we meet with a failing which is only 
too common with star atlases —the outlines of constella- 
tions are so prominently drawn as seriously to interfere 
with, if not entirely to obliterate the naked-eye stars of 
the lower magnitudes, in using the “ Atlas ” in the open air. 
As a model of what an atlas should be in the latter 
respect, we must still refer to Argclander’s “ Uranometria,” 
which, in our opinion, has yet no equal for the more 
elementary uses of such a work. 

Among the best features in the new edition of Dien’s 
" Atlas ” are the delineation cf the southern heavens, in 
which Brisbane’s stars arc laid down, the view of the dis- 
tribution of double and multiple stars by M. Flammarion, 
the orbits of some of the principle revolving double-stars, 
and figures of remarkable nebula- and dusters of stars. 


OUR BOOR SHELF 

Horticulture . By F. W. Burbidge. With Illustrations. 
(London : E. Stanford, 1877.) 

This is one of the series of small handbooks on the British 
maufacturing industries, edited by Mr. G. Phillips Bev. \n, 
of which we have already noticed several volumes. A 
compact work on practical gardening, to serve as a guide 
to the amateur gardener and fruit-grower, was much 
wanted, and this volume to a certain extent supplies the 
desideratum. After a short chapter on commercial garden- 
ing, the author treats of the cultivation of fruit, and of the 
various descriptions of vegetables and herbs ; and then 
of gardening in its various departments, but more from 
the economical than from the amateur’s point of view. 
If the owner of a garden wants to turn his bit of land 
to the most profitable account, he will find Mr. Burbidge 
an admirable guide ; but if he infers from the title of the 
book that he will obtain from it advice as to the treatment 
of his pelargoniums, fuchsias, and chrysanthemums, or 
the management of his hothouses, he will be disappointed. 
We fancy that information of this kind would commend 
itself to a larger number of readers than the guide-book 
information of the exact number of acres in each of our 
London parks, and the annual cost of maintaining them. 
The advice as to the culture of fruit and vegetables seems 
to us very good ; but the rather poor woodcuts do not 
add to the value of the volume. 

Mittheilungen aus dem k. soologischcn Museum zu 
Dresden . Herausgegeben mit Unterstiitzung der Gene- 
ral-direction der kdniglichen Sammlungen fiir Kunst 
und Wissenschaft, von Dr. A. B. Meyer, Director des 
kdniglichen zoologischen Museums. Zweites Heft mit 
TafeX (Dresden, 18 77.) 

In a former volume of Nature (vol xiii., p. 464) we have 


given some account of the origin of this meritorious work, 
of which the second portion is now before us. Like the 
former half of the first volume of the contributions the 
present section is chiefly occupied with memoirs based upon 
the collections made by Dr. A. B. Meyer during his well- 
known expedition to New Guinea and the adjacent islands. 
Herr Th. Kirsch, the entomologist of the Dresden Mu- 
seum, commences with two articles upon the lepidoptera 
and beetles collected by Dr. Meyer in New Guinea. Of 
the former Herr Kirsch enumerates 167 species, of which 
133 belong to the diurnal section. Several novelties are 
described and well figured. The next article is by Dr. 
Meyer himself, and gives us an account of a large series of 
Papuan skulls which he collected on the mainland of New 
Guinea and in the Island of Mysore, in the Bay of Geeldink. 
The collection, embracing altogether 135 examples, is, 
we believe, by far the finest of this branch of the human 
family ever made, and should, we suppose, lead to some 
definite results upon that somewhat mysterious subject — 
the differentiation of the various races of mankind by their 
skulls. A second article by Dr. Meyer relates to the speci- 
mens of anthropoid apes in the Dresden Museum. Wc 
cannot say that the photographic plates of the stuffed speci- 
mens of these creatures are either elegant or likely to be of 
very great use, butitis'satisfactory to have the vexed ques- 
tion of the identity of the celebrated “ Mafoka ” lately living 
in the Zoological Gardens at Dresden, and long supposed to 
be a gorilla, finally set at rest, as is done by von Bischoff’s 
article on its anatomy, which follows that of Dr. Meyer. 
A memoir on the Hexactinellid Sponges collected by Dr. 
Meyer in the Philippine Seas, in the preparation of which 
Herr W. Marshall has given his assistance, concludes 
this interesting volume, of which we may say that it adds 
materially to the status of the Dresden Museum, and to 
the scientific fame of its energetic director. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their Utters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 

The Radiometer and its Lessons 

I am obliged to ask >ou to allow me to add a few words, by 
way of further explanation, to my letter printed in Nature, 
vol. xvii. p. So. 

In trying to estimate the effect of the communication of heat 
between a solid body and contiguous gas, I have assumed that 
certain simplifying suppositions may be legitimately made, for 
the most pait identical with what are very commonly adopted in 
discussing the pressure exerted by a gas on a solid in contact 
with it. That is to ray, I have assumed, first, that we mr.y 
resolve the velocities of the molecules of gas into three rectangu- 
lar components, one perpendicular to the surface of the so id 
and the other two parallel to it ; second, that we may conceive 
of the whole number of molecules as divided into three equal 
parts, one-third moving in the direction of each of the resolved 
components of the velocity respectively ; third, that the mutual 
pressure between the solid and the gas, and any communication 
of heat from one to the other, may, for the purpose in 
hand, be attributed to dhect impacts of molecules against 
the solid surface ; fourth, that all the molecules endowed 
with a velocity perpendicular to the solid surface, and con- 
tained w-ithin a layer adjacent to this sutface of a thickness 
not greater than the mean length of path, will strike the surface, 
while none of those which are outside this layer will ever reach 
it ; fifth, that the particles which have struck the solid surface 
willneturn from it with an average velocity corresponding to the 
tenfvature of the surface, and will retain this velocity until 
they arrive at the farther side of the layer before- mentioned. It 
was on the supposition that these are legitimate assumptions that 
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I gpolcc of heat pawing acroes a stratum of gas from one solid 1 
gaiSce to another •• as though there were, in contact with each 
•olid surface, a law of gas whose temperature is throughout the ] 
same as [it would perhaps have been been better to nave said 
“ determined by M ] that of the contiguous solid.” 

I am fully aware of the ease with which one may be led into 
serious mistakes by trusting too implicity to such simplifying 
assumptions, and also that some of the particular suppositions 
above would be inadmissible in a discussion of the general 
problem of the conduction of heat in gases ; but I do not see any 


view in my last letter, namely, to show why I think that the flow 
of heat across a thin stratum of gas must be facilitated by dimi- 
nishing the pressure of the gas. Prof. Osborne Reynolds’s argu- 
ment that “ if there were a layer of uniform temperature, no heat 
would be transmitted,” does not appear to me to be applicable 
to the case in question. It seems conceivable, as an extreme 
case, that, in a very thin layer of gas, between parallel solid 
surfaces maintained at different temperatures, the molecular 
movements might take place exclusively in the direction of the 
perpendicular to the bounding surfaces. In such a case the 
particles would move from side to side of the layer of gas with a 
uniform velocity, though the velocity one way would be greater 
than the velocity the other way, and heat would be transmitted 
across a layer of gas having the same temperature throughout. 
Such a condition, whether practically realisable or not, would, 
if I understand him aright, be the limiting case in one direction 
of what Mr. Stoncy has called for shortness a “Crookes’s 
layer the limiting case in the other direction being the ordi- 
nary condition of a gas, where the average velocity of the 
molecules is independent of direction. I venture to think that, 
in pointing out the results which must follow from the existence 
of a predominating direction of molecular motion, Mr. Stoney 
has made a very important contribution to the kinetic theory 
of gases ; and I do not see that his conclusions are in any way 
invalidated by its being shown that they are not in harmony 
with “ the generally-accepted laws of gases,” inasmuch as these 
laws are deduced from suppositions which expressly exclude the 
conditions he has investigated. G. Carey Foster 

December 17 


Allow me to say a few words on what I believe to be the 
correct theory of the radiometer. This theory was given to me 
by Prof. Osborne Reynolds during spring of 1875, and I have 
found it capable of explaining every experiment on the subject 
with which I am acquainted. 

The conservation of momentum is one of the laws of nature 
which even molecules do not break, and that law puts some 
restraints on the wonderful things which the shocks of molecules 
can accomplish. Imagine a vessel full of gas at a certain tem- 
perature. The centre of gravity of the gas and that of the vessel 
are supposed to be at relative rest Suppose now that I increase 
the velocity of a certain number of molecules in a given direction, 
the centre of gravity of the gas will move relatively to the centre 
of gravity of tne vessel, and no number of encounters between 
the molecules can alter that motion until the momentum has 
been taken up by the vessel. If in any gas we have a passage of 
heat in a certain direction, we shall have a propagation of 
momentum owing to the fact that the molecules move more 
quickly in one direction than in the opposite one, and no 
number of encounters can alter that propagation. Where the 
momentum enters the gas and where it leaves it we observe 
certain forces. This is Prof. Reynolds’s theory of the radiometer. 
It has been objected that an increased pressure on the cool side 
° f T?®* 1 °* & radiometer will counterbalance the force acting 
on th e bla ckened sides, when the dimensions of the vessel are 
large compared with the mean path of a molecule, but I do not 
think that such is the case. The following special case may 
* kttle clearer. If the forces on the vanes are 
counterbalanced, the forces on the vessel must be counter- 
the case of an ordinary radiometer the 
force reduce to . coopl,. wd i do not lee W any crowding of 
mcriecules in om part of the vessel more than in anothercan 
produce a couple on the vemel. The^l^SemUooe of 
conduction of heat. All the experiments made by Mr. Crookes 
on cupj, inclined vanes, &c, a dmit of the same easy explanation 
as the fact Jhat when a long and a short wire are connected with 
Oiepote of a battery, the current in the shorter wire will be the 
strongest. In a radiometer with inclined vanes, for instance, the 


temperature is the same oa both sides, but the gradient of tem- 
perature is much larger oa one side, and hence more heat will 
escape on that side. The dimensions of the vemel also have to 
be taken into account in the same way as the length of a wire 
has to be taken into account when the strengths an electric 
current flowing through it has to be calculated. It is difficult to 
say exactly what takes place within very small distances from 
the hot surface, but it seems clear that any phenomenon, such as 
Prof. Carey Foster supposes to exist, must affect the passage of 
heat in the same way as the force on the vanes. As the careful 
researches of Messrs. Kundt and Warburg have shown that 
under great exham tion the conduction of heat decreases and 
does not increase, I do not see how an increase in the force can 
take place. 

The scientific world will judge how far Prof. Stoney has suc- 
ceeded in establishlng’any newlaws on the conduction of heat 
through gases. In justice, however, to Messrs. Provostaye and 
Dessams, whose experiments he calls to his aid, I wish to point 
out that their numerous experiments, with two exceptions, are in 
entire accordance with existing theories. At the time these experi- 
ments were made, no distinction was drawn between convection 
and true conduction. In order to deduce, therefore, the loss of 
heat due to true conduction, Prof. Stoney is obliged to subtract 
the effect due to convection currents. He draws, therefore, a 
curve representing the loss of heat due to this cause. All his 
conclusions must stand or fall with this curve, and I am afraid 
they must fall. 

After Professors Clausius and Maxwell had deduced theoreti- 
cally the coefficient of conductivity for gases, a series of cele- 
brated experiments were made by Stefan, by Narr, by Plank, by 
Winkelmann, and last, but not least, by Kundt and Warburg. 
The influence of convection currents has been fully diecussedlm 
these papers and eliminated, and the conclusions arrived at by 
all.these experimenters are fully in accordance with each other and 
with theory. It appears, as was expected, that when the effects 
of convection currents are eliminated, the coefficient of conduc- 
tivity is independent of pressure until the dimensions of the 
vessel are comparable with the mean free path of a molecule, 
and that then the conductivity rapidly diminishes. It also 
appears that at the pressures at which Messrs. Provostaye and 
Dessains found that the loss of heat was independent of pressure, 
convection currents must have ceased to be appreciable, and 
therefore the great mass of their experiments is fully in agreement 
with later researches. 

The only exception is found in the case of carbonic acid and 
nitrous oxide. These abnormal results were not confirmed by 
Messrs. Kundt and Warburg in the case of carbonic acid, the 
only one of the two gases which they examined. Whoever reads 
their account of the difficulty they had in excluding the last 
traces of moisture, and considers the increased conductivity which 
such an admixture would] produce as the pressure diminishes, 
will have no difficulty in explaining the anomaly. At any rftte I 
do not think Prof. Stoney will be inclined to base important 
conclusions on unconfirmed experiments on two gases in which 
we should expect the effect, owing to their density, to be parti- 
cularly small! The discovery of Master Gerald Stoney, who 
found that a red hot wire was cooled when a tin can containing 
water was brought sufficiently close might, I think, have been 
foretold by the recognised theory. Frof. Stoney, no doubt, will 
find on reading over the literature on the subject, that what he 
calls penetration of heat, has hitherto been known under the 
name of conduction of heat, that it takes place at all pressures, 
and begins to disappear at the exact point at which he makes it 

^?he timely calculation of Mr. S. T. Preston in the August 
number of the Phil, Mag %% shows that any theory of the radio- 
meter which makes the action depend on the comparatively large 
ratio of the mean free path to the dimensions of the vessel, must 
necessarily be wrong. Arthur Schuster 

The Proposed Chstnnel Islands’ Zoological Station, 
Aquarium, and Piscicultural Institute 

I am very anxious that this project * should succeed, mainly 
because of the facilities it will afford to inland aquana, in 
procuring living animals cheaper, better, more variedly, ana 
more systematically, than at present This, I believe, will fora 
the most profitable part of the undertaking. 

* Referred to in Natlrb, to!, xvii. p. 
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I hope, also, it may mcceed at a tort of living ratueum, with- 
out any of the kind of ittractkmt which ere not biological ones, 
And which, indeed, Are not scientific in any sense, as common 
And ribald music, theatricals, Acrobatic and jugglery performances, 
and so forth. Only, no Aquarium has ever permanently thriven 
without these things. 

I greatly doubt whether anyone yet possesses the requisite 
knowledge to be able to rear any marine crustacean from the egg 
state to an Adult condition, and to feed it in captivity in such 
manner as to be able to sell It in the open market at rates below 
those sold under present circumstances. Vet this is put forward, 
conspicuously, as one of the aims of the scheme. In Britain are 
eaten as human food about a dozen species of crabs, lobsters, 
prawns, and shrimps, and most of these have been occasionally 
bred in aquaria as far as the Zoea state, when they are free 
swimmers, and they then generally die. Rarely, some few have 
been brought up to a higher stage, but I know of no instance, 
during twenty-five years of experience, where any marine crus- 
tacean of any kind has been reared to an adult condition in an 
aquarium. And if such a thing could be done, I believe that to 
feed them in any state of captivity, with animal food, which they 
require in great abundance and variety, and which must be 
purchased, would be very expensive, indeed, far too costly I 
think, to be practically and commercially remunerative. 

I am glad to see that in last week’s Nature, vol. xvii. p. 133, 
it is stated that that excellently- tasted little fresh-water lobster, 
Astaeus, has been bred artificially by a Piscicultural Institution 
at Schwerin. If so, why should it not be similarly bred in 
Britain, where it is much seldomcr eaten than in France and 
Germany. In Berlin, Hamburg, and Dresden, I have often 
purchased it at sixpence a dozen, while in Paris T have given as 
much as sixpence each for it. It is a pity, however, that the 
Schwerin account is not more full and explicit. It is stated that 
in the spring of 1876, 700 Astaeus in egg, were placed in two 
round’ponds, each of six feel diameter. Holes were made in 
these, and recently, on draining the ponds, only three or four 
adult crayfish were found straying about the ponds, the rest each 
being in a separate hole, and a large number of young ones were 
found, as big as bees, and very lively. What size were the 
crayfish at birth, and if very small, and swimming, how were 
they prevented from escaping from the ponds ? Information is 
wanted as to the shape, length, breadth, direction as to angle, 
and distance apart of these holes, and their position in the 
ponds, whether in the sides or base, or both. If nearly 700 
animals occupied as many holes, where were the young ones? 
How many young were there? If each female had only as few 
as 100 eggs hatched out, then 70,700 must have been the popu- 
lation of these two little pool*. When, and in what manner, 
were the males introduced ? We require also to be told of the 
material of which the ponds were constructed, and if the sides 
were upright, and the bottoms flat, or if rounded or basin-shaped. 
If water ran in and out, bow much in a named time, of what 
quality, as to foreign substances it contained in solution and 
suspension, and what was its tempeiature at various periods of 
the year ? In what direction and in what amount was light 
admitted ? How much vegetation, and of what kinds, grew in 
the ponds ? What kinds of animal food was given them, and 
how much and often, and was it cooked or raw ? Carrots appear 
an odd food for crayfish. Let all these things and more, be 
carefully ascertained, to see if they can be applied to the culture 
of Homarus , the near marine relative of Astaeus , before much 
money is spent 

It would be an excellent thing for students to have a place to 
study at such as is proposed to be provided for them at Jersey, 
and similar to the zoological station and aquarium at Naples, in the 
arrangement of which I had much to do. But would students he 
content to go only so far as Jersey ? Is not the access too easy, 
and too cheap, as it is not easy or cheap to go so far as Naple«, 
and to have the name of so going ? 1 have often thought it oHd, 
and evincing not at all a really zealous spirit in my own direction 
on the part of my fellow-naturalists, that such a thing should be, 
that though the Crystal Palace Aquarium has existed for seven 
years within less than one hour’s railway ride from London, and 
though it ym taina * constantly advertised collection of living 
marine animala exceeded in variety and interest by none in 
Britain, or even Europe, yet no scientific man, except the 
late Edward Newman, has ever applied for permission to 
carry on any course of inquiry here on any subject continuously 
or occasionally, connected with the habits of living creatures, 
in the spirit of say, Gilbert White of Selbome. Yet we offer 


all such advantages as table-space, good light, and the use 
of any animals in our tanks not having a considerable money 
value— lest injury be done to such specimens— absolutely free of 
all charges. At this moment we possess many Italian animals 
in our collection, as fishes, crustaceans, mollusks, zoophytes, &c., 
which can be seen alive nowhere else, save on the snores of the 
Mediterranean, and yet no professed zoologist known to me ever 
comes to see them, or takes the smallest interest in them. They 
are therefore beheld only by the general public, who only look at 
them for their mere prettiness, or for what untrained observers are 
complacently pleased to term “ugliness.” No student ever asks 
us for more than any dead animals we may chance to have, and 
which we give away gratis, and these apparently afford far more 
pleasure than the sight of living specimens. It is not at all 
uncommon to meet with biologists who openly and avowedly 
proclaim their coutempt for collections of living animals in aquaria, 
which they regard as being “ well enough for women and children,” 
but for men they say there is nothing like seeing such animals in 
rows of glass jars of alcohol on the shelves of a museum. My 
last contribution of any length to Nature was made so long 
ago as October 12, 1871, when I gave a description of the Crystal 
Palace Aquarium, then only just opened. Since then we have 
had no cause to complain of the appreciation of the world of 
sightseers. But as regards the indifference of the scientific 
world, that has been and is so great that the place might never 
have existed. William Yarrell, the British ichthyologist of the 
generation just passed away, used to tell me how glad he would 
be to see a live John Dory ( Zeus faber\ and how much he would 
give to behold one swimming. But here, at Sydenham, this fish 
can be seen alive and in perfect health for months together, in 
crystalline sea-water. Yet no Yarrell ever comes to see them. 
Are there no Yarrells, and Whites, and Watertons, and Newmans 
now ? or has their very spirit passed away into the region of 
apathy where the affectation of caring for nothing, and of being 
never moved to zeal in anything, in this observation of live 
animals, seems to be regarded as a very high accomplishment ? 

W. A. Lloyd 

Crystal Palace Aquarium, December 15 


The “ Challenger” Estimates of the Volume of the Gulf 
Stream 

In the interesting “ Voyage of the Challenger" just published, 
Sir Wyville Thomson states (vol i. p 371) “ thal the Gulf Stream 
in its restricted sense was, early in May, 1873, at the point where 
we crossed it and made our observation's, about sixty miles in width, 
too fathoms deep, and its rate three knots an hour.” I was 
much surprised at reading this, as the Admiralty Report on 
Ocean Soundings, No. 7, p. 12, estimates it at the same point 
as “ 100 fathoms deep, and running at the rate of three miles an 
hour for a width of fifteen miles , discharging four and a half cubic 
miles of heated water per hour.” 

As no reference is made by Sir Wyville Thomson to the extra- 
ordinary discrepancy in these two estimates of the same thing at 
the same time — one being four times the volume of the other — 
and as he says he makes the statement “thus guardedly” I 
think, in the interest ol scientific accuracy, an explanation is 
required. T. Mellard Reade 

Liverpool, December 8 


The Fossil Peronospora as a Primordial Plant 

The concluding sentence of your notice (vol xvii. p. 128) of 
my observations on a fossil fungus is so important, that 1 shall 
be glad of a word of reply. You say, “But should not this 
primordial plant have led a non-parasitic life ? for if parasitical, 
then this tact points to some pre-existing plant.” 

Although the specimen I nave figured is shown as growing 
within the decayed tissues of a Lepidocen-ron, yet it does not 
follow that the same fungus could not perfect itself on humus 
alone. Recent species ot Peronospora snow a tendency to grow 
upon the ground, as several species, including the fungus of the 
potato disease, will grow and produce fruit on the naked earth. 
A truly terrestrial species is found in the allied Botrytis terrestris , 
Persoon, and many of the Muoedines grow freely in cellars, on 
damp walls, or in any moist place. 

^2 Worthington G. Smith 

iSfHudmay Grove, N. 
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THE “CHALLENGER” IN THE ATLANTIC 1 

T HE Challenger left Portsmouth on December 21, 
1872, and on the evening of May 24, 1876, she 
dropped her anchor at Spithead after an eventful voyage, 
which lasted three and a half years. Shortly after 
her arrival we gave a sketch of her cruise over the 
Atlantic and Pacific Oceans. The t*o volumes just 
published consist chiefly of an abstract of the less 
technical portions of the journal kept by Sir YVvville 
Thomson during the first year of the Challenger's 
voyage, and during the early part of the fourth years 
voyage, when she was on her way home. During both 
these periods the Challenger was in the Atlantic, so that 
we now obtain the record of her survey of this great 
ocean in a very complete form, and are led to look forward 
to several additional volumes, in which the account of her 
cruise in the Pacific Ocean and amongst its fair islands 
will appear. A great deal of credit must be given to the 
author of these two splendidly illustrated volumes for his 
so speedily publishing them. A large portion of one of 
them was actually passed through the press while the 
Challenger was at sea, and the preparation of the second 
volume had to be carried on amid the cares not only of 
professional duties, but also of getting the immense col- 
lections made into order, and of making arrangements 
for the thorough working out of the scientific results of 
the voyage. May we express the hope that his energy 
will enable him speedily to complete the popular narrative 
of this cruise thus so auspiciously begun. The strictly 
scientific records of the Challenger voyage cannot 
be published for some time ; the working out of old 
forms, the describing and illustrating of new ones, takes 
time ; such work, to be done well, must necessarily be 
done slowly, and h< nee we all the more urge on Sir 
Wyville Thomson to let us have, as soon as can be, the 
completion of the popular narrative of the general results 
of his four years* work. This preliminary account is 
indeed not solely a popular one, for we find in these two 
volumes a mass of exact scientific details that will make 
them always works of reference to the scientific student ; 
and while some few of the wondrous new species of 
animals and plants are but incidentally introduced to us, 
their descriptions are often so well written, and their 
forms arc so exquisitely portrayed, as to leave us for the 
time somewhat independent of their more exact scientific 
diagnosis. 

In our previous sketch of the voyage of the Challenger 
we dwelt somewhat in detail on th<; work accomplished 
by her during the first six months of 1873. About the 
middle of June in that year she left the Bermudas for the 
Azores and Madeira, establishing twenty- five stations on 
her way, some of these showing ocean depths of 2,800 
fathoms. A few pleasant days were spent (July 1873) 
at Ponta Delgada, the capital of San Miguel and the 
chief town of the Azores. On acccount of the presence 
of an epidemic of small-pox no delay was made at 
Madeira, but the vessel’s course was struck for the 
Canaries and Cape de Verde Islands, keeping somewhat 
parallel to the Coast of Africa until nearly opposite Cape 
Talmas, when they turned westward and shaped their 
course to Saint Paul’s Rocks. These solitary rocks are 
nearly under the equator, midway between the coasts of 
Alnra and of South America. They were visited in 1832 
by the beagle , and are noticed in Darwin’s charming 
Voyage of a Naturalist.” Merchant-vessels usually 

££ , hem K a .u lde be " h : They seem to have struck the 
travellers by their small dimension* ; it being rather under 
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a quarter of a mile from the one end of the group to the 
other, they form quite little specks of rocks out in mid- 
ocean. Landing on these rocks was no easy matter. A 
loop of eight or ten ply of whale-line was passed round one 
of the rocks ; to this a hawser was run from the ship lying 
about seventy yards out, with her bows in 104 fathom 
water; the hawser was made fast to the whale-line, and 
the ship thus moored to the rock*. Having landed on the 
rocks a line was laid across the mouth of the cove, which 
made the landing easier for the next parties. 

Only two species of birds were found on the rocks, the 
“ booby ” (Sula fa sea) and the “ noddy ” (Sterna stolida\ 
both being widely distributed birds on tropical islands 
and shores. They were here in enormous numbers, were 
quite tame, even allowing themselves to be taktMi up with 
the hand. The bleeding season was over. No land 
plants were found, not even a lichen. The terns used a 
green alga to line their nests ; all the crannies of the 
rock were crowded with an amphibious crab (Grains 
stn'gosNsX which was much nnre wary than the birds, 
though “wherever a morsel of food came within their 
reach there was instantly a struggle for it among the 
foremost of them, and they ambled away with their prize 
wonderfully quickly : their singular ridclong gait and 
a look of human smartness about them had a kind 
of weirdness from its being exhibited through a set of 
organs totally different in aspect from those to which one 
usually looks for manifestations of intelligence.” 

Leaving these desolate rocks on August 29, the island 
of Fernando Noronha was in sight on September 1, rising 
like most of the ocean islands, abruptly from deep water, 
the depth of the ocean within six miles of the island being 
more than 1,000 fathoms. This island presents a most 
remarkable appearance ; the land is generally not very 
high, but there is an irregular cliff which rises to a 
height of about 100 feet from the sea, succeeded by undu- 
lating land and conical hills, usually covered with 
luxuriant vegetation. The Peak is an extraordinary- 
looking mountain, formed of a column of rock which starts 
up to a height of 600 feet from a more or less level plateau 
of rock, itself some 400 feet above the sea. There is a 
village and a citadel, the place being a penal settlement 
belonging to Brazil. There were at the time on the 
island nearly 1,400 convicts and a garrison of 200 soldiers. 
The convicts enjoyed a considerable amount of liberty, 
each of them occupying a hut, and being allowed to 
cultivate a little piece of garden ground, though their 
time and labour from six in the morning until four in 
the evening belonged to the Government. Sir Wyville 
Thomson and his assistants were extremely anxious to 
investigate thoroughly the flora and fauna of this island, 
but unfortunately the military commandant set his face 
against this, and the land work had to be abandoned. 

“ The coast scenery was here and there very beautiful, 
little sandy bays with a steep cultivated slope above them, 
or a dense tangle of trees absolutely imbedded in one 
sheet of matted climbers, separated by bold headlands of 
basalt or trap stuff. Besides the tropic birds, there were 
to be seen beautiful little terns, snowy white, which 
usually flew in pairs a foot or two apart, one following all 
the motions of the other, like a pair of paper butterflies 
obedient to the fan of a Japanese juggler. They could be 
seen flying over the land, and often alighting upon the 
trees. The noddy was very common, and the booby was 
in considerable numbers. High upon the chifs the 
nests of the frigate bird (Tacky petes aqutla) could be 
seen, and from time to time these splendid birds moved 
in slow and graceful circles overhead.” No wonder that 
the author adds, “ We lay fur some time below the cliffs 
admiring the wonderful wealth of animal and vegetable 
life ere we returned slowly to the ship." 

On September 14, as they ncaied the coast of Brazil, 
a shower* of butterflies fill on the ship, fluttering in 
multitudes over it ; and over the sea as far as the eye 

1 % 
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the sky vihete they were thickest, they were seen to be 
close together and had much the appearance and peculiar 
motion of large flakes of snow. Amidst such a down- 
pour the entrance to Bahia was seen. It is very beautiful ; 
the coast is not elevattd ; it is neither mountainous nor 
hilly, but rises fiom the sea-shore in even terraces, 
broken here and there by ravines and wooden knolls, 
every space gloriously clothed with vegetation, and the 
sky-line broken by long lines of palm trees— from the 
sea it reminded one of Lisbon, but its splendid luxuriance 
of vegetation gives it a character of its own. 

The scientific work of the Challenger was to be on the 
ocean, and Sir W. Thomson properly discouraged his 
staff from expending too much of their time or energies 
on investigating the natural history of the few spots of 
North or South America that they from time to time 
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landed on. We therefore in 
very few references to the glimpses that thi? ® ee V w ‘ th 
continent, but some time had to be sml !t l°l° f thi ? 
we cannot avoid giving the following interest^- -. and 
which describes a visit made by Sir W Thnm* Xtract 
Santo Amaro. ' T “°mson to 

“Mr Wilson was obliged to be next day at Sto. Amaro 
a little town about thirty miles distant, across one of the 
ndges on another river where he had a line of steamers 
plying, and he asked us to ride there with him : so we went 
back to his house and dined, and spent the evening at his 
window inhaling the soft flower-perfumed air and nazin^ 
at the stars twinkling in their crystal dome of the deeis® 
blue, and their travesties in a galaxy of fire-flies glittenne 
and dancing over the flowers in the garden beneath us! 
It was late when we tossed ourselves down to take a short 
sleep, for two 0 clock was the hour fixed to be in the 
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saddle in the morning. We rode out of the town in the 
starlight, Mr. Wilson, Capt. M.ickar, and myself, with a 
native guide on a fast mule. We were now obliged to 
trust entirely to the instinct of our horses, for if a path 
were visible in the da) light there was certainly none in 
the dark, and we scrambled for a couple of hours right up 
the side of the ridge. When we icached the top we came 
out upon flat open ground with a little cultivation, 
bounded in front of us by the dark line of dense forest. The 
night was almost absolutely silent, only now and then a 
peculiar shrill cry cf some night bud reached us from the 
woods. As we got into the skirt of the forest the morn- 
ing broke, but the rtveil i n a Brazilian forest is wonder- 
fully different from the slow creeping on of the dawn of a 
summer morning at home, to the music of the thrushes 
answering one another’s full rich notes from rfeighbouring 
thorn-trees. Suddenly a yellow light spreads upwards in 


the east, the stars quick’ y fade, and the dark fringes of 
the forest and the tall palms show out black against the 
yellow sky, and almost before one has time to observe 
the change the sun has risen straight and fierce, and the 
whole landscape is bathed in the full light of day. But 
the morning is for yet another hour cool and fresh, and the 
scene is indescribably beautiful. The woods, so absolutely 
silent and still before, break at once into noise and move- 
ment. Flocks of toucans flutter and scream on the tops 
of the highest forest trees hopelessly out of shot, the ear 
is pierced by the strange wild screeches of a little band of 
macaw s which fly past you like the wrapped-up ghosts of. 
the birds on some gaudy old brocade. There is no 
W’aibling, no song, only harsh noises, abrupt calls which 
those who haunt the forest soon learn to translate by two 
or tttfe familiar words in Portuguese or English. Now 
and then a set of cries more varied and dissonant than 
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U .ual tell us that a troop of monkeys are passing across 
from tree to tree among the higher branches ; and lower 
soundVto which one’s attention is called by the gu.de 
indicate to his practised ear the neighbourhood of a sloth, 
or some other of the few mammals which inhabit the 
forests of Brazil. And the ‘"sects are now all awake, 
and add their various notes to swell the general dm. A 
butterfly of the gorgeous genus Mmpho comes fluttering 
along the path like a loosely-folded sheet of intensely blue 
tinsel, flashing brilliant reflections in the sun ; great dark 
blue shining bees fly past with a loud hum ; tree-bugs of 
a splendid metallic lustre, and in the most ex raord.nury 
harlequin colouring of scarlet and blue and yellow, cluster 
round a branch so thickly as to weigh it down, and make 
their presence perceptible yards off by their peculiar and 
sometimes not unpleasant odour ; but how weak it is to 
say that that exquisitite little being, whirring and flut- 


tering in the air over that branch of Bi^nottia bells, and 
sucking the nectar from them with its long curved bill, 
has a head of ruby, and a throat of emerald, and wings of 
sapphire— as if any triumph of the jeweller’s art could ever 
vie in brilliancy with that sparkling epitome of life and 
light 

“It was broad day when we passed into the dense forest 
through which the greater part of the way now lay. The path 
which had been cut through the vegetation was just wide 
enough for use to ride in Indian file, and with some care to 
prevent our horses from bruising our legs against die tree- 
trunks, and we could not leave the path for a single foot 
on either side, the scrub was so thick, what with fallen 
tree-trunks, covered with epiphytes of all descriptions, 
and cycads, and arums, and great thorny spikes of Bto- 
mclia , and a dense undergrowth, principally of melas- 
tomads, many of them richly covered with blue and 
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purple flowers. Above the undergrowth the tall forest 
trees ran up straight and branchless for thirty or forty 
feet, and when they began to branch, a second tier of 
vegetation spread over our heads, almost shutting out the 
sky. Great climbing Monstcras and other arals ; and 
epiphytic bromcliads; and orchids, some of them distilling 
from their long trusses of lovely flowers a fragrance which 
was almost overpowering ; and mazes of Tillandsia hang- 
ing down like tangled hanks of grey twine. Every available 
Space between the trees was occupied by lianas twining 
together or running up singly, i n size varying from a 
whipcord to a foot in diameter. These lianas were our 
chief danger, for they hung down in long loops from the 
trees and lay upon the ground, and were apt to entangle 
us and catch the horses’ feet as we rode on. As time 
wore on it got very close and hot, and the forest relapsed 


into silence, most of the creatures retiring lor their noon- 
day siesta. Tne false roof of epiphytes and parasites 
kept off the glare of the sun, and it was only at intervals 
that a sheaf of vertical beams struck through a rift in the 
green canopy, and afforded us a passing glimpse 0 t c 
tops of the forest trees, uniting in a delicate open tracery 

i ** “ jr or som e hours our brave little horses struggled on, 
sometimes cantering a little where the path was pretty 
clear, and more usually picking their way carefully, and 
sometimes with all their care floundering into the mud- 
holes, imperfectly bridged o/er with trunks of trees. 

« As wc had made our ascent at first, all this tune we 
had been rising nearly on a level on the plateau between 
the two river valleys. Suddenly the wood opened, and 
we rode up to the edge of a long irregular cliff bounding 
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the valley of Sto. Amaro. The path ran right up to the 
edge and seemed to come to an end but for a kind of 
irregular crack full of loose stones which went zigzagging 
down to the bottom at an angle of about 70°, and we 
could see the path down below winding away in the dis- 
tance towards the main road to Sto. Amaro. We looked 
over this cliff and told Mr. Wilson firmly that we would 
not go down the side of that wall on horseback. He 
laughed, and said that the horses would take us down well 
enough and that he had seen it done, but that it was per- 
haps a little too much ; so we all dismounted, and put 
the horses’ bridles round the backs of the saddles and led 
them to the top of the crack and whipped them up as 
they do performing horses in a circus. They looked over 
with a little apparent uneasiness, but I suspect they had 
made that precarious descent before, and they soon began 
to pick their way cautiously down one after the other, 
ana in a few minutes we saw them waiting for us quietly 
at the bottorp. We then scrambled down as best we 
might, and it was not till we had reached the bottom, 
using freely all the natural advantages which the Pri mates 
have over the Solidunguli under such circumstances, that 
we fully appreciated the feat which our horses had 
performed. 

“ The next part of the road was a trial ; the horses were 
often up nearly to the girths in stiff clay, but we got 
through it somehow, and reached Sto. Amaro in time to 
catch the regular steamer to Bahia.” 

And here is an uncommonly good anecdote about a 
parrot : — 

“At Sto. Amaro a line of tramways had lately been 
laid down also under the auspices of our enterprising 
ftiend, and we went down to the steamboat wharfs on 
one of the trucks on a kind of trial trip. The waggon 
went smoothly and well, but when a new system is started 
there is always a risk of accidents. As the truck ran 
quickly down the incline the swarthy young barbarians, 
attracted by the novelty, crowded round it, and suddenly 
the agonised cries of a child, followed by low moanings, 
rang out from under the wheels, and a jerk of the drag 
pulled the car up and nearly threw us out of our seats. 
We jumped out and looked nervously under the wheels 
to see wnat had happened, but there was no child there. 
The young barbarians looked at us vaguely and curiously, 
but not as if anything tragical had occurred, and we were 
just getting into the car again, feeling a little bewildered, 
when a great green parrot in a cage close beside us went 
through no doubt another of his best performances in the 
shape of a loud mocking laugh. A wave of relief passed 
over the party, but we were rather late, and the drivers 
expressed to the parrot their sense of his conduct, I 
fear strongly, but in terms which, being in Brazilian 
patois , 1 did not understand.” 

In another notice we will tell of the Challenger's doings 
between Bahia and Cape Town, and from the Falklands 
home, and we will also more particularly allude to the 
general resul's of the scientific woik she has so successfully 
accomplished. 

{To be continued 1 ) 


ON THE PRESENCE OF OX YGEN IN THE SUN 

I HAVE spent the greater part of last winter and the 
beginning of this in an investigation of the spectra 
of oxygen. My experiments will be published, 1 hope, in 
another place ; but there are one or two points of more 
immediate interest, and, 1 venture to think, of some im- 
portance, which 1 trust you will allow me to discuss in 
)Ojr columns. 

Prof. Draper has lately announced the important dis- 
covery that the lines of oxygen are found to be present in 
the sun. These lines, however, are bright, aid not dark, 
as the Fraunhofer lines. I had found that at a certain 
temperature, lower than that at which oxj gen shows its 


well-known lines, it gives another spectrum, and it oc- 
curred to me, when I heard of Prof. Draper’s discovery 
that if the temperature of the sun, at some point inter- 
mediate between the photosphere and the reversing layer 
was the same as that at which the spectrum of oxygen 
changes, the fact that the known spectrum of oxygen 
appears bright would be fully explained. The spectrum 
of lower temperature, which, for reasons to be given, I 
shall call the compound line spectrum of oxygen, ought 
in that case to be found reversed in the solar spectrum, 
like the remainder of the Fraunhofer lines. 

I have consequently devoted all my time during three 
weeks to the exact measurement of these four lines, and 
I do not think that the evidence which I am about to 
give will be considered to fall far short of an absolute 
proof that the spectrum is really reversed in the sun. 

T wo difficulties have put themselves into the way of exact 
measurement. The hist is due to the extreme weak- 
ness of the spectrum. The light itself is not stronger 
than that of a non-luminous Bunsen burner ; and after 
that light has passed through four prisms, as in most 
of my experiments, or through seven, as in some of 
them, there is not much of a spectrum left to be mea- 
sured. It is only after having been in the dark for half- 
an-hour that the eye is able to do the work, and there are 
a good many days when the eye never obtains sufficient 
sensitiveness to make any trustworthy measurements. 
But whenever my tyes were in sufficiently good con- 
dition, my measurements agreed so well, that 1 have 
no hesitation in saying that they are as accurate as the 
measurements of the solar lines which will be found 
by their side. The second and more serious diffi- 
culty is due to the fact that the lines in question 
widen to a great extent with increased pressure and in 
such a way that the brightest part, and still more, the 
centre of the band, is displaced towards the red. I have 
not been able to get the lines perfectly sharp, and the 
measurement of the centre of the band will give, therefore, 
too high a value of the wave-length. The lollowing table 
contains the numbers which I have obtained : — 


Ox y gen. 

Width. 

Sol.tr Lines. 



A. S 

a 6156 86 1 

±o*3 

61567° 

6156*60 

0 5*35*55 1 

±° 3 

54*5 44 

5435 5fi 

y 5* 2 9*4i 

i°’° | 

5 3 3 

53-9 10 

S 43 * 7*62 


4397 58 


The first column contains the wave-length of the com- 
pound line spectrum of ox>gen. The second column 
contains the number which has to be added or subtracted 
from the wave-length, in order to get the edge of the lines, 
as it is their centres which are given in the first column. 
The third and fourth columns give the wave-lengths of 
the corresponding solar lines as observed by Angstrom 
(A ) or myself (S.). The greatest difference is found in 
the line y, but even this difference only amounts to the 
twentieth part of the distance between the sodium line', 
and it would require a spectroscope of very good dispersive 
power and definition to separate two lines which would 
be that distance apart from each other. Nevertheless 
the amount in question is greater than the possible errors 
of observation, and I believe the difference to be due to 
the fact mentioned above, that the lines widen unequally. 
It will be seen from the table that the solar line would 
fall within the oxygen line, but about one-third of the dis- 
tance between its most refrangible and least refrangible 
ed*e. At a higher pressure the brightest part of the band 
lies about 5331. None of the other lines widen nearly as 
much, and B is aUays perfectly sharp. Angstrom gives 
it aapp iron line, but according to KirchhotT, the solar 
line^composed of two lines, and separated by a distance 
of about o' 1. 
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The average distance between the solar lines in the 
green, which have not yet been identified, is about 4 4, or 
more than fourteen times the difference between the 
centre of the oxygen line and the corresponding solar line. 
The average distance between the non-identified lines 
near O a is 4*9, or about twenty-nine times the correspond- 
ing difference. In judging, however, of the value of the 
evidence, I should like the reader to leave the line 6 out 
of account Although the agreement seems perfect, 1 
have not the same confidence in the correctness of the 
wave-length as 1 have with the other lines. The line 0 is 
weaker than the others, and the error of observation may 
be a little larger than with a and y, which will, 1 think, be 
found correct to the decimal place. 

Let me point out in a few words the importance of the 
results obtained. The compound line spectrum of oxygen 
can only exist under a limited range of physical con- 
ditions. It is broken up at a higher temperature into the 
elementary line spectrum, and at a lower temperature it 
tumbles together into a continuous spectrum. During its 
existence its lines may be subject to vacations owing to 
pressure. The spectrum of oxygen is therefore pre-emi- 
nently fitted to be at once the pressure gauge and ther- 
mometer of the sun. Wc cannot at the present moment 
give the exact temperature of the points at which the 
changes take place ; but we can say with certainty why 
it is that the line spectra of many metalloids are not 
found reversed in the sun, for the temperature which gives 
’ these line spectra is higher than that which gives the 
compound line spectrum of oxygen, and therefore higher 
than that of the reversing layer of the sun. Conse- 
quently we must look for their band spectra and not for 
their line spectra. The same may be true for the spectra 
of some of the heavier elements like gold, silver, and 
platinum, which have not yet been discovered in the sun. 
The continuous spectrum of the base of the corona is 
most likely the continuous spectrum of the cooler oxygen. 

As the science of spectroscopy advances we shall be 
able to determine the physical conditions which exist on 
the surface of the sun with as great a degree of certainty 
and a much smaller degree of discomfort than if we were 
placed there ourselves. I hope that this cominunici- 
tion will prove to be a step in that direction. All my 
experiments were made in the Cavendish Laboratory. 

Arthur Schuster 

St John’s College, Cambridge, November 30 


OUR ASTRONOMICAL COLUMN 
Jupiter’s Satellites.— Amongsuthe recorded pheno- 
mena connected with the motions of the satellites of 
Jupiter are several notices of observed occultations of one 
satellite by another, and of small stars by one or other of 
the satellites. The following cases may be mentioned : — 
On the night of November 1, 1693, Chris loph Arnold, 
of Sommer feld, near Leipsic, observed an occultation of 
the second satellite by the third at ioh. 47m. apparent 
time. On October 30, 1822, Luthmer, of Hanover, 
witnessed an occultation of the fourth satellite by the 
third at 6h. 55m. mean time. 

r laugergues, writing to Baron de Zach, from Viviers, 
on November 18, 1821, says : u I begin with an observa- 
tion, very useless, no doubt, but extremely rare, for I have 
not found a similar one in the collections of astronomical 
observations which I have’ examined ; i.e., the occultation 
“*£7 , smaU s ‘? r **"» satellite of Jupiter » He 

re*? 10 m “ t,on that August 14, 1821, he repaired 
t* T P t0 obs «ve an eclipse of this 
haV ‘ ng looke ,? at Jailer with the telescope, 
he remarked a >ery small star near the third satellite. 
The satellite approached this star, and at ih. 47m. 
sidereal time, it appeared to touch it, and at th. 56m. 52s. 
It was not possible to distinguish the star— it had dis- 
appeared. The satellite became fainter and disappeared 


in its turn at ih. 59 m * sidereal time, on August 13, 
or i6h. 30m. 8 5s. mean time at Viviers. The sky was 
perfectly clear, and Flaugergues considered his observa- 
tions very exact He adds that he continued to observe 
for a long time after the immersion of the satellite, hoping 
to see the star reappear, but he could not again distin- 
guish it ; the twilight had much increased, and small stars 
in the neighbourhood of Jupiter were soon effaced 

There is a similar observation by Mr. G. W. Hough, at 
Cincinnati Observatory, communicated in a letter to Dr. 
Brunnow, when Director of the Observatory at Ann Arbor, 
Michigan, and published in his “Astronomical Notices" 
Mr. Hough states that on March 28, i860, he witnessed 
the end of an expected occultation of a star 9 5 mag., by 
J upiter, and the occultation of the same star by the first 
satellite. When first seen it was distant from the limb 
of the planet about one diameter of the satellite, or one 
second of arc, so that the real separation had taken place 
about six minutes before (or about 8h. 9m. sidereal time), 
though he was not able to see it. At ioh. 27m. sidereal 
time the star was occulted by the first satellite and re- 
mained invisible eight minutes. Mr. Hough further says 
that the star is found in the “ Kcdhill Catalogue," an 
obvious oversight ; it would appear to be No. 1630 of 
Zone -f 22° in the Durcli mu sterling , a star of 9*301. the 
approximate place of which for 1855 was in R.A. 7b. 8m. 
55., N.P.D. 6 7 ° 3 / - 3 . 

Donates Comet of 1858. — ' This comet which attained 
so great a celebrity in the autumn of 1858, makes a very 
close approximation to the orbit of Venus near the 
descending node, and it may be reasonably inferred that 
the actual form of its path round the sun may be due to a 
very near approach of the two bodies at some distant 
epoch. The discussion of the totality of observations was 
undertaken some years since by Dr. von Asten, who has 
published his results in a dissertation entitled “ Deter- 
minate orbits; grandis comets; anni 1858, e cunctis 
observationibus." The comet was discovered by Donati 
on June 2, and was observed until the beginning of March, 
1859, at the Cape of Good Hope and at Santiago de 
Chile ; consequently the observations extended over a 
very wide arc of the orbit, and there have been very few 
cases where careful discussion could be expected to lead to 
more reliable results. The period of revolution deduced 
by Dr. von Asten is 1,880 years, and there is a high pro- 
bability that this does not differ materially from the true 
one, applying to the time of the comet’s appearance. 
Prof. Hill, of Washington, also by a complete inves- 
tigation, obtained a somewhat longer period, but the 
general character of the orbit remains the same. Em- 
ploying Dr. von Asten’s elements, it will be found that in 
heliocentric longitude 343°7, the distance of the comet 
from the orbit of Venus, is only 0*0047 of the mean dis- 
tance of the earth from the sun. In 1858 the two bodies 
came into pretty near proximity, their mutual distance on 
October 17 being 0*088. It has been mentioned above 
that the point of closest approach of the orbits of the 
planet and comet is situated near the descending node ; 
the opposite node falls in the region of the minor planets. 

The Observatory of Lyons.— The Bulletin Ilcbrfo- 
madaire of the French Scientific Association reports that 
M. Andrd is actively employed in the establishment of 
this new astronomical institution and is energetically 
supported by the Government. M. Raphcl Bischoffsheim, 
the munificent donor of the meridian circle, lately mounted 
at the Observatory of Paris, has also intimated his inten- 
tion to present the Lyons Observatory with its funda- 
mental instrument, a meridian- circle of dimensions but 
slightly inferior to those of the circle, for which the 
Observatory at Paris is indebted to him. It will also be 
constructed by Eichens. The Paris meridian-circle is 
intended to replace the instruments of Gambey, which are 
now placed in one of the saloons of the institution with 
other instruments which have seen their day. M. Wolf 
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remarks that the scientific zeal and liberality of M. 
Bischoffsheim “ inaugurates in France a path long fol- 
lowed in England by wealthy amateurs of astronomy. 

The Meteorite of June 14, 1877, — M. Gruey has 
calculated the orbit of this meteorite with the assistance 
of the Observatory of the Puy-de-Dome, and accounts 
obtained through the press of Clermont, where he observed 
it at 8h. 55m. p.m. local time. Observations made at 
Bordeaux and at Angoul£me were combined with those at 
Clermont. He obtained for the velocity of the meteor 
relatively to the sun 93 kilometres in a second, in the 
direction - heliocentric longitude 15 0 17', latitude - 17 3 » 
and neglecting the insignificant effect of the earth’s at- 
traction upon a velocity so great, and the unknown effect 
of atmospheric resistance, he found for the heliocentric 
motion of the meteor the following elements of a hyper- 
bolic orbit. Eccentricity, 7*079, semi-axis, 0*137. As- 
cending node, 83° 49', inclination, 18 0 14', perihelion from 
node, 286° 50', longitude at appearance, 263° 49' ; the 
meteor approaching its perihelion was thus distant 23 0 
from it. 

This adds another case to several previous ones in 
which hyperbolic orbits have been obtained for meteorites 
by Petit, Galle, Tissot, &c. 

Prof. Newcomb.— At the meeting of the Royal 
Society on Thursday last, the distinguished mathematical 
astronomer, Prof. Simon Newcomb, of Washington, was 
elected one of its foreign members. There was previously 
on the list only a single American, viz., Prof. Asa Gray. 
Prof. Newcomb’s important contributions to astronomical 
science will be admitted to have richly entitled him to an 
acknowledgment at the hands of our leading society. 


CHEMICAL NOTES 

Mineral Oil in a I.ava of Mount Etna.— In the 
basaltic zone which reaches from the foot of Mount Etna 
in a south-south-easterly direction, near the village of 
Patemo there is a prehistoric dolcritic lava containing 
olivine, which surrounds the clay deposits of a mud 
volcano and which has been examined by Sig. Orazio 
Silvestri. Under the microscope the lava shows an 
augitic principal mass with a quantity of olivine and 
many white transparent crystals of labradorite. The 
lava contains numerous round or irregular cavities which 
are coated with arragonite and which are filled with 
mineral oil This oil, of which there is about 1 per cent, 
by weight in the whole mass, was taken from one of the 
cavities at 24" C. At about 17 0 C. it begins to solidify 
and is of a yellowish green tint by transmitted light, 
while by reflected light it is opalescent and light green. 
Chemical analysis of the liquid proved it to contain : — 

Liquid hydrocarbons (boiling point 79°*2S) ... 1 7 *97 per cent. 

Hydrocarbons solidifying under o° (b. p. 280°- 

400°) 3i‘9S i, „ 

Paraffine, melting point 52°~5 7 0 42 79 ,, „ 

Asphalt (leaving 12 per cent, of ashes) ... 2 90 „ „ 

Sulphur 4*32 „ „ 


99*93 

Formation of certain Bodies at Temperatures 
above that of their Decomposition.— MM. Troost 
and Hautefeuille have lately demonstrated that under 
certain circumstances it is incorrect to suppose that 
bodies undergoing decomposition or rather dissociation 
at a low temperature may not exist as definite compounds 
at higher temperatures. Their arguments are founded on 
the decomposition of silicon sesquichloride (SijClJ at 
8oo°, which may be represented as— 
aSi t Cl e — 3S1CI4 + Si, 

if, however, the reaction be carried on at a temperature 
above i2ocr the following change takes plate — 

3S1CI4 + Si 2 Sly Cl g . 


If the tube in which this reaction takes place be cooled 
suddenly the sesquichloride is found, but if cooled slowly 
it undergoes gradual decomposition. They also find that 
although ozone is converted into oxygen at 250°, if a stiver 
tube inclosed in a porcelain tube t>e kept at about 1300° 
a deposit of dioxide of silver is produced due to the forma- 
tion of ozone. They state that the ozone can be recognised 
by the usual tests if the gas be rapidly drawn off and 
quickly cooled. They have also examined certain similar 
phenomena in the production of oxide of silver at 1400°. 

IODATES OF COPALT AND NICKEL.— Prof. F. W. 
Clarke describes these salts, which were prepared by 
dissolving the carbonates in aqueous iodic acid, and 
allowing the solution to evaporate spontaneously when 
salts of the composition CoI 2 O 0 .6H 2 O and NiI 2 O 0 .6H 2 O 
crystallise out. If the solution of the carbonate of 
cobalt in iodic acid is evaporated rapidly, then the iodate 
of Rammelsberg, containing 1 h molecules of water may 
be obtained, but not otherwise." The cobalt iodate loses 
four molecules of water at ioo°, but the remaining two 
molecules cannot be driven off without partial decompo- 
sition of the salt. The specific gravities of the two salts 
are almost identical, the cobalt iodate at 21 0 being 3*6893, 
the nickel iodate at 22 0 being 3*6954. No numbers of the 
solubilities of the two salts are given by Prof. Clarke, 
but these, when obtained, will be of some interest. 

Origin and Formation of Boracic Acid.— M. 
Dieulafait (Comp. Rend, lxxxv. 605) finds that under 
certain conditions by spectrum analysis nmtfinnr grammes 
of boron, and by the colour imparted to a hydrogen 
flame mrfavv grammes may be detected. He considers 
boracic acid to be a normal constituent of sea-water and 
salt marshes lying above beds of carnallite. M. Dieulafait 
finds that this acid may be recognised in a drop of sea- 
water weighing about 00378 grammes, and that the 
minimum quantity found in the Mediterranean is two 
decigrammes per cubic metre of water. He arrives by 
geological reasoning at conclusions differing from those of 
Dumas and others with regard to the origin of this body 
in the lagoons of Tuscany, and thinks that the source of 
boracic acid in this district may be found in a relatively 
modern formation. 

New Modes of forming Ethylen Oxide.— In the 
Comptes Rendus , lxxxv. 624, Mr. H. Greene mentions ihe 
results of experiments on the action of certain metallic 
oxides on the bromide, iodide, and chloriodide of ethy- 
lene. Oxide of silver has a rapid action on ethylen 
iodide at a temperature of 150°, forming ethylen oxide ; 
its action on ethylen bromide produces the same result 
but requires a higher temperature. Ethylen bromide and 
chloriodide both act upon sodium oxide at 180°, the latter 
of the ethylene compounds being the one found most 
advantageous by the author in preparing ethylen oxide. 
He has also studied the action of these substances on 
the oxides of the diatomic metals barium and lead. 
These oxides do not give ethylen oxide when heated with 
bromide or chloriodide of ethylene. These experiments 
show, on the one hand, the analogy between the silver 
and sodium oxides confirmed by the isomorphism of tbeir 
anhydrous sulphates and chlorides, and on the other their 
difference from the group of diatomic oxides. 

The Action of certain Antiseptic Vapours on 
the Ripening of Fruits.— MM. Lechartier and Bel- 
lamy give an account in the Comptes Rendus , lxxxiv. 
1,035, of some experiments they made on the fermenta- 
tion of apples when inclosed in vapours such as carbolic 
acid, camphor, and potassium cyanide. From their 
results it appears that no fermenting action took place 
in the apples surrounded by vapour of carbolic or hydro- 
cyanic acids, and a slight action only in the one sur- 
rounded by camphor vapour. The camphor vapour, in 
ime, diminishes without entirely destroying the vitality of 
the cells. In this journal, also, there is an account of 
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experiments performed in the same direction by M. | 
Gayon. He incloses the apples in vapours of chloroform, 
ether, and carbon disulphide, and his results agree with 
those of the first observers. The chloroform and ether I 
act in the same manner as the carbolic and hydrocyanic l 
acids ; the carbon disulphide in the same way as camphor, 
permitting partial fermentation only. | 

A Problem in Chemical Affinity.— -in his work on 
“ Gasometric Methods,” Prof. Bunsen details an interesting 
series of experiments on the phenomena accompanying 
the explosion of hydrogen and carbon monoxide with a 
volume of oxygen insufficient for its complete combustion. 
From the results he deduces the conclusion that the ratio 
between the products of combustion (H 2 0 : CO L >) can 
always be expressed by small whole numbers (1 : 2, 1 : 3, 

1 : 4, &c., and that it alters suddenly from one figure to 
the next by gradually increasing the amount of hydrogen. 
Deeming the nine experiments upon which the con- 
clusion was based as insufficient for the establishment of 
a general principle, Prof. Horstmann, of Heidelberg, 
describes in the Verhandlungen des heidelb. naturf, tned. 
Vereins, an extensive series of observations designed to 
test the truth of the law. Among his results the follow- 
ing facts are of interest. In exploding CO with gradually 
increasing quantities of H 2 + O, while the ratio between 
H and CO increased from 0*25 : 1 to 2*33 : 1, the ratio 
between H 2 0 and C 0 2 gradually increased from 0 8 : 1 to 
4*5 : 1, with no evidence of a predilection for rational 
numbers. Experiments on a mixture of CO and H, 
with gradually increasing amounts of 0, led to the same 
results, showing no such regularity in the division of O 
between the two combustible gases as Bunsen’s law would 
indicate. When aqueous vapour is present in the mixture 
less H and more CO unites with O, while the presence 
of C 0 2 reverses the case. By gradually increasing the 
amount of O in the explosive mixture, it was noticed 
that the ratio between the resultant H 2 Oand CU 2 in- 
creased until it attained a maximum, when 35 per cent 
of the combustible gases were oxidised, nnd then sank 
regularly to the ratio denoting complete combustion. 
The oxygen appears to be divided among the two gases 
according to the following law : — The ratio between the 
resultant H 2 0 and C 0 2 is equal to the ratio between the 
residual H and CO multiplied by a co efficient of affinity 
which is independent cf the ratio between the combustible 
gases but dependent on the relative quantity of O present. 
This co efficient of affinity varied between 4 and 64, 
showing that always more H relatively than CO is con- 
sumed, and hence that the affinity of O to II is greater 
than that to CO. 

Halogen Derivatives of Amjnks. — An attempt has 
frequently been made by chemists to replace the hydrogen 
in the hydrocarbon group present in amines, by Cl, Br, 
or I. These efforts have hitherto resulted simply in the 
substitution of the basic H atoms of the amine by 
halogens — as C 2 H r ,.NCl 2 — or in complete decomposition. 
A. Michael {fieri. £cr.,x., 1644) has devised a method 
j? r accomplishing this end, which consists in first replacing 
these basic H atoms by acid residues, and then exposing 
to the action of a halogen ethyl-phthalimide, 


The Fourth Nitrobenzotc Acm.— Prof. F. Fittica 
has discovered lately a new nitro-benioic acid, making 
the fourth of the isomeric adds, which has been contested 
by other chemists, especially as it faiU altogether to 
harmonise with the theories at present accepted in 
regard to the structure of benzene derivatives. In the 
October session of the Deutsche chemische Gesellschaft, 
he strengthens his position by announcing the discovery 
of a fourth nitro-benzaldehyde, obtained by the action of 
H.,SOj on benzaldehyde and ethylic nitrate, which on 
oxidation is changed into the new nitrobenzoic acid. 
C u H 4 NOg.COOH. 

Influence of Isomerism on the Formation 
of Ethers between Acids and Alcohols.— In 
the September session of the Russian Chemical 
Society, Prof. H. N. Menschutkin presented an elabo- 
rate paper on this subject based on observations of 
the formation 01 acetic ethers. The process consisted in 
inclosing molecular weights of an alcohol and acetic acid 
in glass tubes, immersing it in a glycerine bath at i54°for 
a certain time, and then rapidly cooling it, and titrating 
the unaffected acetic acid with baryta water. The results 
show that in regard to the rapidity and limits of etherifi- 
cation, the primary alcohols are sharply divided from the 
secondary, and the latter from the tertiary ; and the satu- 
rated alcohols from the non-saturated. A regular decrease 
in the rapidity coincides with an increase in the mole- 
cular weight of the alcohol. As in many other series of 
experiments, methylic alcohol shows considerable devia- 
tions from the laws governing its higher homologues. In 
the case of non-saturated alcohols the rapidity is less than 
that of the corresponding primary alcohols, but greater 
than that of the corresponding secondary alcohols. 

Phosphides of Tin. — Since the introduction of 
phosphorus bronze, the compounds of phosphorus and the 
metals are receiving more attention. S. Natanson and 
(1. Vortmenn describe (Per/,, Per,, x. 1459), several 
methods of preparing phosphides of tin, viz., throwing P 
on molten tin, melting a mixture of vitreous phosphoric 
acid, charcoal, and tin, and passing phosphorus vapours 
over molten tin in a hydrogen stream. These processes 
all yield a crystalline silvery white compound, containing 
from lj to 3 per cent, of P, and leaving on treatment 
with HKO a residue of pure SnP. 

Chfmical Action of Light.— In a la f e number of 
the A nnales de Uiimie el Physique , M. Cha9taing ad- 
vances, in connection with a variety of observations on 
this topic, the theory that the chemical action of the 
various coloured rays on inorganic substances is depen- 
dent on refrangibility, blue and violet acting as reducing 
agents, red and yellow causing oxidation. Prof. H. W. 
Vogel attacks this opinion vigorously in the last session 
of the German Chemical Society, claiming that the nature 
of the suh>tance causes the action to be one of reduction 
or oxidation. The union of H and Cl, which takes place 
so rapidly in violet light, is regarded as purely analogous 
to oxidation, and he alludes 10 Timiriazeff’s late experi- 
ments, showing that the reduction of C 0 2 by plants, 
proceeds more rapidly in red light than in green. 


... . .. C 6 H 4 (CO) 2 N.C 2 H f , 

yields m this way with Br a tribromo-ethyl-phthalimide. 

t ;?h£ ELE ?r L J s * IT « Cyanide of Gold.— C. G. 

,Sht . S '? l u e Univ - Arukrift of Lund an 
j . e f CC 0 Ij nt °/ l ?* ese compounds, which may be 

HCVcA.fr.. lL S .? f the .! wo acids, HCy.CyAu and 
, V }j + i Jaq., neither of which, however, can 

be obtamed prefer analys,* on account of their tendency 
to decompose. Most of the auro salts unite directly with 
a molecule of the halogens ; for example aurocyanide of 
sodium. NaCy,Au. form* bromo-auricyanide of sodium, 
NaCy 2 AuBr 2 -f-2aq. Aurocyanide of ammonium, AmCy,Au, 
is decomposed at 100 . 


NOTES 

At the meeting of tht Royal Society, on Thursday last, the 
limes states, the following were elected foreign members t— 
Marcellin Berthelot, of Pari* j Joseph I)ecai*ne, of Pari* \ Emtt 
Dubois Reymond, of Berlin ; Adolph Wilhelm Hermann Kolbe, 
of Leipsic ; Rudolph Leuckart, of Leipsic 1 Simon Newoomb, 
of Washington j and Pafnutij Tschtbytsrhow, of St. Petersburg. 
By this election the foreign list of the society is made tip to it* 
full complement of fifty members. 

Mr. Alexander Agassiz, it is understood, propose! to epend 
the winter in the prosecution of scientific research in the Florida 



MM. Feil and Fremy, at last week’s meeting of the Paris 
Academy of Sciences, read a paper describing a new process for 
the manufacture of rubies and other precious stones. The sen- 
sation created by these wonderful experiments has been so 
general that the Association of Jewellers have written to some of 
the papers stating that it was impossible for human art to com- 
pete against nature, that mysteiious maker having at her disposal 
an indefinite number of centuries, which is not the case with any 
human worker* M. Daubr^e, the Director of the School of 
Mines, has expressed the wish to open, in the public museum of 
that magnificent establishment, a gallery for the 'exhibition of 
minerals produced artificially. M. Feil has already produced 
in his glass foundry, and by the same process as rubies, an im- 
mense number of stones which can be compared with the most 
admirable crystalline productions of nature. Some of them are 
so inexpensive that they may be used for ordinary decorative 
purposes. 

An extraordinary but happily unsuccessful attempt was recently 
made upon the life of Mr. Russell, the Government Astronomer 
at Sydney, New South Wales. On September S a lad of about 
nineteen years of age left a box at the observatory for Mr. Russell, 
who, under the impression that it contained instruments of some 
kind, proceeded to open it. He found the lid a sliding one, 
fttmiUr to those adapted to ordinary instrument cases, and he 
had not drawn it far when he discovered that the affair partook 
more of the character of an infernal machine than anything else. 
The movement of the lid became rather stiff, and upon inspecting 
it and the box a little more closely he discovered at one end of 
the latter several grains of powder. The box was then taken 
into the open air, where it was investigated with special care. 
The lid was released, and there were found in the box at least 
4} lbs. of blasting-powder. In it were no less ‘than sixteen 
matches, stuck with their sulphurous points in dangerous proxi- 
mity to a sheet of sand-paper fastened to the. under-side of the 


considerations. 

The enlarged council of the Taris Observatory held last Satur- 
day a very interesting meeting. M. Faye has not resumed his 
seat as councillor. Several reclamations were read against the 
resolutions which had been adopted in the previous sitting. One 
of them was on behalf of the Bureau des Longitudes, asking to be 
allowed to have a voice in the presentation of the Director of the 
Observatory, as well as the Council and the Academy of Sciences. 
From the foundation of the Bureau des Longitudes up to 1854, 
when M. Leverrier was appointed director for life by Napoleon 
III., the Bureau des Longitudes had the control of the observa- 
tory. Each year the Bureau appointed one of its members to 
superintend the observations, and tlie custom was to reappoint 
the same member up to his death. Arago thus held his office by 
yearly tenure for more than a quarter of a century. The discus- 
sion of meteorological matters was begun, and , the meeting 
adjourned till to-day. No formal proposition will be made to 
sever the International Bureau from the Observatory, the aim of 
certain members being confined to the establishment of a Central 
Board for Meteorology, which will give its advice 011 the 
organisation of the international Bureau, the Montsouris 
Central Observatory, the Puy de Dome, the Pic du Midi, and 
any other establishment which may be founded for meteorological 
purposes. 

We are happy to state that the rumour widely spread in Paiis 
of the death of Drouyn de Lhuys is unfounded, the learned 
gentleman having recovered, against almost all hopes. He will 
very likely resume his place in the several scientific societies 
which he had resigned. 

M. Milne Edwards has been appointed president of the 
French Scientific Association, which was founded by M. 
Lev 0 fer thirteen years ago. Under the direction of M. 
Leverrier the association spent not Jess than 250,000 francs for 
scientific purposes, and has accumulated a sum of about 400,000 
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The association ii supported solely by voluntary contri- 

and meet* yearly at Paris. Miny improvements are 
contemplated by the new president 
A chimpanzee, about 2j years bid, has been recently placed 
on view at the Westminster Aquarium by Mr. Farini. It is very 
gentle indisposition, andlis’undergoingan education in the usages 
of civilised life at the hands of its keeper, Mr. Zack Coup. For 
some time it has been in one of the private houses at the Zoological 
Gardens, and there it caught cold. On its removal to the room 
at the Aquarium, where a temperature of about 70° is maintained, 
it improved, but the fog of yesterday (Wednesday) seemed to 
oppress it very much. It is suffering both in head and lungs, 
though it still struggles very successfully to be cheerful and enter- 
taining. It is curious that Pongo’s lungs were found all sound, 
though the few chimpanzees that have been exhibited in Europe 
have succumbed to lung disease. With the chimpanzee are also 
a very fine cynocephalus, a “sacred” monkey from India, and 
a number of monkeys less rare. There are close by a python, a 
boa, and two anacondas, and in order to insure that they hall 
not be hidden in rugs when visitors want to see them, they are at 
intervals exhibited by an Abyssinian girl, who goes through the 
ceremony of an incantation each time. 

In his introductory address at the opening meeting of the 
Royal Society of Edinburgh Sir Alexander Grant stated that the 
society was an emanation from the University of Edinburgh, 
from which it sprang on the suggestion of Principal Robertson 
in the latter part of 1782. Thus, in the same year that the Uni- 
versity would celebrate its tercentenary the society would l>e able, 
perhaps conjointly, to celebrate its 100th birthday. In one 
essential particular it differed from the Royal Society of London. 
From the first the promotion of literature as well as science was 
the object of the Royal Society of Edinburgh. But it had been 
observed that the literary element in their proceedings had been 
gradually dwindling away. Sir Alexander had inquired as to 
the number of papers not connected with philosophical science | 
which had been contributed during the last fi f teen years, and it 
appeared to be considerably less than forty, or little more than 
two per annum. In the last fifteen years, out ot about 370 
ordinary Fellows of the Society, only about twenty had come 
forward to contribute papers other than philosophical or 
mathematical. The Council of the Society have awarded the 
Macdougall-Brisbane prize, consisting of a gold medal and 
I5 ; . 14.*. to Mr. Alex. Buchan, for his paper on “The 
Diurnal Oscillations of the Barometer.” Prof. BaPour reported 
that the membership of the Society at present was 427, con- 
sisting of 373 ordinary and fifty-four honorary or non-resident 
Fellows. 

Advices from the Howgate Arctic Expedition have been 
received up to the date of October 2, at which time the vessel 
had reached Niantitik Harbour, in Cumberland Gulf. The 
passage of forty-three days from New London had been very 
stormy, but, as far as reported, without any disaster. Mr. L. 
Kumlien, the naturalist of the party, had gathered some speci- 
mens, but did not find the promise of suitable collecting ground 
in the immediate vicinity very good. He hoped, however, to 
change his quarters to a better location. 

Wl learn from the Isvestia of the Russian Geographical 
Society, that at the beginning of September M. Prshevalsky 
bad already started for Tibet. He is accompanied by an aid, M. 
Ecklon, four Cossacks, and two soldiers. Having arrived at 
the cooduiion that it will be impossible to reach Tibet by way 
® l-°b-Nor, he will try the route through Gucben and 

Ham!, and thence to Zaidam and the upper parts of the Blue 
River. He expects to be at Lassa next year, about May or 
June, and if he succeeds, he will remain in Tibet for a year. 

After having penetrated last year for 160 miles up the Amu 
Daria, the Russian steamer Samarkand has penetrated this year 
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as far as the [fortified town Chaidjui. A complete survey oi 
the river was made, and considerable botanical and zoological 
collections were brought back by the officers on board. 

Russian newspapers announce that the Morning Dawn 
reached St Petersburg on December 1, having left the mouth of 
the Yenissei on August 21. This ship, or rather boat/ 56 feet 
long, 14 feet wide, and drawing only 6 feet water, was built for 
the transport of wares up the Yenissei from Kureika. It was 
never intended to go to sea, and “never,” Prof. Nordenskjtild 
says, “ so wretched a boat dared to enter the waters of the Arctic 
Ocean.” Nevertheless Capt. Swanenberg, with a crew of four men, 
safely crossed on board this boat the Kara Sea, and reached the 
Russian capital after a hundred days' cruise. With a com- 
pass almost useless because of the deviation occasioned by the 
iron on board, and struggling with ice, he reached, on August 
30, the Kara strait, where he experienced a heavy gale. On 
September 1 1 he was at Vardci. Thence, after a fortnight’s stay, 
the Morning Dawn went in tow of a Norwegian steamer to 
Christiania, and further, in the same manner, to Goteborg, which 
was reached on November 3, and to Helsingfors, and finally to 
St. Petersburg The reception the gallant crew met with in the 
Norwegian towns was everywhere the most enthusiastic. 

At the last meeting, December 7, of the Russian Geographical 
Society, Col. Tillo read a report on the magnetical measurements 
made by M. Smirnoff in Russia. These measurements, accom- 
plished with the utmost accuracy, embrace no less than 548 
places, the declinations and inclinations having been measured 
at 287 places, and the former alone at 261. At the same meeting 
the Society resolved to enter into relations with different govern- 
ments in reference to the establishment of polar meteorological 
stations, and to submit an elaborate scheme in connection with 
that subject to the next International Meteorological Congress. 

Germany is trill waging war against the illegal use of the 
doctor’s title. A “Dr.” Harmuth in Berlin who received his 
diplomi from Philadelphia, was lately sentenced to pay 300 
marks for using the prefix publicly. 

M. P01.YAKOFF, who was sent by the St. Petersburg Academy 
of Sciences for the exploration of the mammoth remains in the 
Government of Tomsk, has now returned to St. Petersburg after 
having made a journey in the Western Altai, the Kirghiz- 
Steppe, and in the Seven Rivers’ Province, where he visited the 
lakes Alakul and Balkash. He brings back very rich collec- 
tions of animals and plants, and the results of his varied obser- 
vations will appear in the Memoirs of the Academy. 

The scheme for telegraphing without wires, the Now York 
Tribune states, by means of aerial currents of electricity, has 
been revived by Prof. Loomis, lie has met with success in 
using kites for this purpose, a copper wire being substituted for 
the usual kite string. Signals were transmitted thus between 
kites ten miles apart. His new experiments are made in the 
mountainous regions of West Virginia, between lofty peaks. 
Continuous aerial currents ore found at these altitudes, which 
will serve the purposes of the telegraph, except when rarely inter- 
rupted by violent disturbances of the atmosphere. A scheme is 
now on foot to test the merits of aerial telegraphy in the Alps. 

The Journal of Forestry t which started in the month of May 
last, in the interest of forest conservancy and management gene- 
rally, maintains the reputation which the early numbers indi- 
cated In recent numbers, Prof. Boulger, F .L.S., has con- 
tributed some papers, which are being continued, on “Cul- 
tural First Principles,” in which he considers (1) “climate,” 
(2) the “nature of the soil,” and (3) /‘theoretical considerations 
(as to the treatment of the soil.” Tn this latter portion of the 
subject dtRinage forms of course no inconsiderable part. Sloping 
plantations, it is shown, will seldom require artificial drainage, 
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for such a situation on high soils is quite suited for conifers, and 
if on heavy soils sufficient for 'oak and other hard-wooded trees. 
Mr. Boulger points'out, what ought to be apparent to all, that 
the growth of rushes, the wood rush ( Luzula ), the bog asphodel 
{Narthecium), a yellow star-like plant, the tufted hair-grass 
{Aira caspitosa ), or of mosses on the surface, are sure indications 
of the absolute necessity of drainage. Though the.ve are facts 
with which a practical forester is well acquainted, it is never- 
theless necessary to impress them upon the minds of all interested 
in forest produce. Some useful hints as to the preservation of 
timber for fencing, or in damp underground situations, are given 
in the number of the Journal io r the current month. 

R. PICTET describes some interesting experiments {Arch. Sc. 
Phys ., lix.) made for the purpose of determining the conditions 
under which transparent or non-transparent ice is formed. It 
was ascertained that water frozen in a vessel dipped in a cold 
glycerine solution formed perfectly transparent ice as long as the 
temperature ranged between o° and - 1 ‘5 ’. If the solution was 
cooled below — 3", the ice was whitish and of a less specific 
gravity, these properties being intensified with the lowering of 
the temperature. No difference in the melting-point or amount 
of warmth required for melting was observable among the 
various varieties of ice. The opacity of ice results from an 
irregular arrangement of the ice-crystals as well as from the 
presence of small bubbles of air— less than mm. in diameter— 
which are mechanically inclosed. They can be removed by 
slowly conducting through freezing water large bubbles of air 
which carry with them the small bubbles. 

At a public meeting held in the Cheltenham Masonic Hall on 
December 15, Sir F. Abbott in the chair, it was resolved to 
institute a “Cheltenham Philosophic Society,” which should 
hold its meetings during the winter months. Upwards of fifty 
gentlemen signified their desire to become members, and a com- 
mittee was formed to draw up rules to be submitted at a future 
date to a general meeting for their sanction. 

Dr. John Rae asks us to state that in his paper on Eskimo 
skulls read at the Anthropological Institute on May 8 last, and 
published in the newly-issued number of the Journal of the 
Institute, he by mistake called the Western Eskimo Brachy- 
cephalic, whereas they are Mesocephnlic. 

In the letter on the meteor last week, p. 124, “8 (± 2) * 
Lyrr," should be 8 {± 2) times Lyric. 

The additions to the Zoological Society's Gardens during the 
past week include a pair of Musk Deer {Moschus tnoschifcrus), 
from Central Asia, presented by Sir Richard Pollock ; a pair 
of AxU Deer (Cenms axis), from India, presented by Dr. Carl 
Siemens; a Diana Monkey (Ctreopithccus (liana), from West 
Africa, presented by Mr. P. Spink ; a Bonnet Monkey {Mncacus 
radiate), from India, presented by Mr. T. H. Evans ; a Fatas 
Monkey {Cercopithccus rubtr), from West Africa, a Red-backed 
Saki (Pithecia chiropoUs), a Red-faced Spider Monkey {Aides 
jpaniseus ), two Kinkajous {Cereal eptes caudirolvulus), a Coati 
{Nasua nasica), an Azara’s Fox {Cants azanr ), a Black Vulture 
(Cathartts atrate), from South America, deposited two Schle- 
gel’s Doves (Chalcepdia pud la), from West Africa, two Lesser 
Razor-billed Curassows {Mite tormtniosa), from South America ; 
two Waxwings (Amptlis garmlns), four Bullfinches (fyrrhula 
rubialla ), European, purchased; four Common Waxbills 
{Estrdda cinerea), two Cinereous Waxbills {Estrdda ror*. 
lescens), six Orange-cheeked Waxbills (Esirtlda mdpoda), two 
African Silver Bills {Munim cantons) seven Vellow-rumped Seed 
Eaten {Crithagra chrysopyga), from West Africa, received in 
exchange; a Chinchilla (Chinchilla lan^era), bom in the 
Gardens. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Cambridge*— >The Syndicate, appointed in May, 187c to 
consider the requirements of the univenity in different depart- 
ments of study, have just issued their fourth report on’the subject. 
After stating that in their opinion the inter-collegiate system 
should be further stimulated and supplemented by the institution 
of university readerships, and that by a more complete organisa- 
tion the requisite provision for teaching and the encouragement 
of research might be to a considerable extent made, they never- 
theless are of opinion that certain subjects of great importance 
are not now represented in the professoriate, the absence of 
which from such representation constitutes a serious defect in the 
Cambridge system, and they recommend that professorships 
amongst other subjects should be created as soon as the re- 
sources of the university permit, in comparative philology, 
mental philosophy and logic, physiology, English language and 
literature. 

The Syndicate, with regard to existing professorships, suggest 
that the Professorship of Mineralogy should be for the future a 
Professorship of Mineralogy and Mineral Chemistry. 

There are other subjects of scarcely less importance of which 
there ought always to be recognised teachers in the University, 
although the Syndicate arc not prepared to say that the teacher 
ought always to have the status of a professor. Such are analy- 
tical chemistry, morphological and physiological botany (as dis- 
tinguish^ from systematic botany), comparative anatomy (as 
distinguished from zoology), pathological anatomy. 

In other subjects, again, it is desirable that the University, 
without establishing permanent offices, should have the means of 
appointing professors or other teachers from time to time when 
there is the opportunity of securing the services of a specially 
competent person. Such arc the theory and;history of education, 
as also some special departments of natural science. 

The following is the Natural Science Tripos’ list for this 
year -.—Class I.— (2) Ds. Bower, Trinity ; (4) Cullen, Christ’s ; 
(1) Fenton, Christ’s; (1) Greaves, Christ’s; (2 and 3) Hill, 
Downing ; (1) Ohm, Emmanuel ; (3) Sedgwick, Trinity. Class 
II.— Ds. Harrison, Christ's; Ilolthouse, Trinity; Houghton, 
St. John’s ; Murton, St. John’s ; North, Sidney ; Taylor, E. F. 
Vinter, Sidney. Class 111 . — IK Allen, St John’s ; Buckmastcr, 
Downing; Foster, Trinity ; Wallis, St. John’s; Weldon, Caius. 
The numbers indicate the subjects for knowledge of which the 
candidates are placed in the first class as follows : — 1, Physics, 
chemistry, and mineralogy. 2. Botany. 3. Zoology and com- 
parative anatomy, human anatomy, and physiology. 4. Geology, 


Edinburgh. — The second meeting of the session of the Edin- 
burgh University Chemical Society, was held on the 12th instant, 
John Gibson, Ph.D., F.R.S.E., vice-president, in the chair. J. 
S. Thomson communioued a paper on solutions of litmus, m 
which he explained the preservation of the colour of such solu- 
tions on exposure to the air by the action of the air preventing 
fermentation. He also read a paper on the Determination of 
Melting Points. 

Technical University.— It may be remembered that a 
Committee of the City Companies has been for some time at 
work elaborating a scheme for founding a technical univeraity in 
London. The last step taken by the Committee was to procure 
reports and suggestions from six specially nominated referees, 
viz., Prof. Huidey, Col. Donnelly (of the Science and Art De- 
partment), Capt. Douglas Galton, Mr. IL T. Wood (Assistant- 
Secretary of the Society of Arts), and Mr. Bartley (of the Science 
and Art Department). After having decided on these names, 
the Committee adjourned to allow time for the preparation of 
the reports. On Thursday last week they met again, and the 
reports were laid before them. After some discussion the further 
consideration of the subject was adjourned till January 17. 

Taunton College School.— The Science Scholarship at 
Keble College, Oxford, is awarded to Mr. R. G. Durrant, of the 
Taunton College School. This is the fourth brilliant success 
that the school has gained in the last five months, and it is pro- 
bably the last. The able science master, Mr. Shenstone, leaves 
at Christmas to take a Science Mastership at the revived Exeter 
Grammar School. He will not be replaced at Taunton, and the 
science iggring, which, after years of toil against obstacles, is just 
beginningto bear fruit, will become a thing of the past 
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Austria.— The Austrian Government has for a number of ] 
mis been accustomed to bestow liberal grants to the more 
promising students in the universities under the condition that 
the recipients shall make use of them to undertake a course of 
study in the German universities. The results of this plan seem 
to be satisfactory, for we notice that this winter an unusually 
large number of students in all branches have been sent to the 
vanous universities in Germany. 

A Berlin Polytechnic.— Berlin, with all her numerous 
educational establishments, has lacked hitherto a polytechnic 
such as is to be found in most of the German industrial centres 
at the present day. This want will soon be repaired, a com- 
mission having completed the plans for an extensive institution 
which will embrace nearly every branch of technical education. 
The plans for the necessary buildings have already been prepared, 
and as there is but little doubt that the Prussian Chamber of 
Deputies will grant the 9 * 300 , 000 marks required, the work of 
erection will commence next spring. 7 On account of the exten- 
sive character of the proposed edifices, five years will be required 
for completion. 


SOCIETIES AND ACADEMIES 
London 

Mathematical Society, December 13.— C. \V. Merrifield, 
F.R.S., vice-president, in the chair. —The Rev. W. Ellis was 
elected a member. — Mr. S. Roberts read a paper on normals, 
which contained theorems depending on the invariants and co- 
variants of the quartic equation representing a pencil of four 
normals to a conic, and drew attention to the remarkable cubic 
locus of the points of possible concurrence of these normals at 
the vertices of a given inscribed triangle. — Dr. Hirst and Mr. 
J. J. Walker spoke on the subject. Prof. Cayley, F. R.S., read 
a paper on “the geometrical representation of imaginary 
quantities and the real (w, n) correspondence of two planes.” 


Linnean Society, November 15. — Dr. Gvvyn Jeffreys, F.R.S., 
vice-president, in the chair. — Mr. J. Jenner Weir exhibited a case 
of Alpine butterflies, interesting for their similarity to, though not 
specifically identical with, those obtained by the naturalists of the 
Polar Expedition. — Three papers on the Arctic fauna followed. 

I. Report on the Insecta including Arachnida, collected by 
Capt. Feilden and Mr. Hart during the recent Arctic expedition, 
by R. McLachlan. It seems there were obtained of Ilymcnop- 
tera 5, Coleoptcra 1, Lepidoptera 13, Diptera 15, Ilemiptera 
I, Mallophaga 7, Collembola 3, Araneida 6, and of Acarida 6 
species, namely, a total of 57 species. Bearing in mind these 
are from localities between 78° and 83° N. lat , that among them 
are thirty-five specimens of gaily- coloured butterflies and two 
species of humble-bees, and it becomes evident the insect-fauna 
of this so-called “ land of desolation ” is, after all, not so mcagTe J 
as anticipated. The paucity of beetles and abundance of butter- 
flies are each striking features. From variations in certain well- 
known species obtained, Mr. McLachlan suspects they' represent 
a local fauna, and he regards the latter as having affinity to the 
Lapland fauna, inclining to think both are but lingering rem- 
nants of a once former and extensive circumpolar fauna.— -II. 
Preliminary notice on the surface fauna of the Arctic Seas 
as observed in the recent Arctic expedition, by Dr. Edw. L. 
Moss (late surgeon, H.M.S. Ain't), The author observes that 
the seas north of the Greenland settlements are subject to such 
varying conditions at different seasons of the year that their 
jurface-fauna cannot be supposed to be very constant. Never- 
theless, judging from what fell under his observation during the 
7*7 • divides the watery area into three zoological regions : 

*v! n ^V n latitude of Melville Bay, temporarily mono- 
id p»* by j Peridinea : {b) a north-water region inhabited 

And Hydrozoa ; and [c) a sub-glacial 
On *° f Ar as sea-surface implies.— III. 

b^Dr w t » cB u^ hNorth Polar Expedition (1875-76), 

N tT? 1 ** collection, dredged betwwnV 

SSred^VT “umbers or speaes as that pro- 

soe^L^ ? ahr<ms m Davis StnuU, but some eight 

None* Y?* 1101 among the latter’s collection, 
some nmnrfwTrit. 1 !! . ^^ kfoAnding they help to render clear 
•o far I M^thT distribution of the marine worms, 

ShiWiS c °ncemed. — Dr. H. Trimen 

. n die Qlibannm or Frankincense tree 

Mr J- Collins from the 
trees planted at Aden. Dr. Tnmen, in making some remarks 


on the variability of the foliage of the species of Bfmltk t, ex- 
pressed the opinion that/?. Bkau- Da Hama* Birdw., was not speci- 
fically separable from B, Cartcrii. A\ Frrreama, which yields the 
fragrant resin called M Luban Metyi,” and which Hanbury con- 
sidered to be the African u Elemi,” is much chewed by Orientals, 
but rarely imported into England. It is found in the Somali 
land, where Hildebrandt recently collected it -The following 
gentlemen were elected Fellows of the Society : Mr. W. S. 
Lawson, Mr. W. Joshua, and the Rev. M. A. Mactherd, 

Geological Society, December 5.— Prof. ]\ Martin Duncan, 
F.R.S., president, in the chair.— Dr. Isaac Bnyley Balfour, David 
Bums, Samuel Cooke, Henry Drummond, Sandford Fleming, 
Rev. John Hodgson, William Ethcldred Jennings, Henry Merry- 
weather, Robert Robinson, Martin Stewart, George Eaitlake 
Thoms, Robert F. Tomes, and Irwine J. Whitty, were elected Fel- 
lows of the Society. — A portrait of Mr. J. Evans, D. C.L., F. R.S., 
V.P.G.S., was presented by the President.— The following com- 
munications were read : — On the building-up of the White Sinter 
Terraces of Roto*M&hdn\, New Zealand, by the Rev. Richard 
Abbay, M.A., F.G.S. — Additional notes on the Dimetian and 
Pebidian Rocks of Pembrokeshire, by Henry Hicks, F.G.S. 
The additional facts communicated by the author show that at a 
distance of about ten miles to the east of the Dimetian axis of 
St. David’s there is another ridge of these rocks, which also runs 
nearly parallel with it. This is also flanked by Pebidian and 
Cambrian rocks, and made up of rocks like those in the St. 
David’s axis. The Dimetian formation, so far as it is at present 
known, consists chiefly of the following rocks : — 1. Ouartx por- 
phyries, containing frequently perfect quartz crystals (double 
pyramids), subangular masses of quartz, nnd crystals of felspar 
in a fclspathic matrix. 2. Fine-grained greyish quartz-rocks, 
very compact, and interstrati fied with the above. 3. Ashy- 
looking shales of a dull green colour, sometimes highly indur- 
ated, but usually showing lines of lamination. Microscopically 
these show basaltic characters, and are probably greatly altered 
I interbeddeil basaltic lavas. 4. Compact granitic-looking rocks. 
5. (Juartzifcrous breccias. 6. A scries of compact quart/ites 
and ci7stalline Bchists, interstratificd by green and purple altered 
basaltic lavns, with a slaty and schistose foliation, and by some 
dolomitic bands. Of the Pebidian formation new areas were 
added, and the portions described in the author’s previous paper 
were further extended, and details as to the chief mineralogical 
characters added. At the base of the scries resting unconform- 
ably on the Dimetian is seen an agglomerate composed of large 
angular masses of a spherulitic felslone, pieces of quartz and 
quartzites, indurated stales, crystalline schists, &c., cemented 
together by a sen-green matrix of fclstone. These are followed 
by conglomerates of the same materials, which are again suc- 
ceeded by indurated shales, often highly porcellanitic in charac- 
ter, with a conchoidal fracture. These arc followed by a thick 
series of silvery white and purplish shales and green riates, alter- 
nating with fine and rough ashes, often conglomerate, hornstone 
breccias, felstone lavas, &c. The series, as exhibited at St. 
David’s, has a thickness of over 8,000 feet ; and as it is every- 
where, so far as yet seen, overlapped unconformably by the 
Cambrians, it may probably be of much greater thickness. It 
evidently consists very largely of volcanic materials, at first 
derived from subaorial, but afterwards from submarine, volca- 
noes. These materials, however, were alio undoubtedly con- 
siderably aided by sediments of a detrital origin. The whole 
series snows that the sediments have undergone considerable 
changes, but yet not sufficient to obliterate the original charac- 
ters, and the lines of lamination and bedding are usually very 
distinct. That they were altered nearly into their present state 
before the Cambrian sediments were deposited upon them, is 
clear from the fact that the pebbles of the Cambrian conglome- 
rates which rest immediately on any portion of the series are 
almost invariably made up of masses of the rocks below, cemented 
by gritty materials on an unaltered matrix, and from which the 
pebbles may be easily removed. The great conglomerates at 
the base of the Cambrians, everywhere in Wales, indicate that 
there were beach- and shallow-water conditions over those areas 
at the time, and that the sea was then encroaching on an uneven 
land, becoming gradually depressed to receive the subsequent 
Cambrian sediment — On some pre-Cambrian (Dimetian and 
Pebidian) rocks in Caernarvonshire, by Henry Hicks, F.G.S. 
In this paper the author gave an account of the special examina- 
tion of the great riba of so-called intrusive felspathic and quarts 
porphyries which are found associated with the Cambrian rocks 
in Caernarvonshire, made by him in company with Prot Hughey 
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Mr. Iiudleston, and Mr. Homfrty last summer.— On the pre- 
Cambrian rocks of Bangor, by Prof T. McKenny Hughes, 
F.G.S. The author described a aeries of slates, agglomerates, 
and porphyritic rocks which, near Bangor, are seen to pass under 
the Cambrian and seem to rest conformably upon the quartz 
fclsites and granitoid rocks of Caernarvon. He considered that 
in the main the Bangor beds were the equivalents of the Pebidian 
of Dr. Hicks, while the Caernarvon beds nearly represented his 
Dimetian. But he thought there was as yet no proof of an un- 
conformity between these formations.— An appendix by Prof. 
Bonney, on the microscopical examination of the rocks referred 
to, accompanied this paper. 

Royal Microscopical Society, December 5.— Mr. H. C. 
Sorby, president, in the chair. — The president announced that 
in consequence of the death of Dr. Lawson it had become neces- 
sary to reconsider the subject of publication, and the Council 
had, after careful attention to the matter, decided in future to 
publish their own proceedings.— A paper by Herr Zeiss on 
Abbe’s apertometer was read by Mr. lngpen, who exhibited the 
apparatus to the meeting and further explained its construction 
and method of application by means of black-board diagrams. 
Mr. lngpen also described the method of measuring angular 
apertures last adopted by Mr. F. 11 . Wenham.— A paper by 
Mr. F. A. Bed well on Cephafosyphon was read by Mr. Slack, 
who afterwards explained the structure of this rotifer, and 
pointed out the special features to which attention was drawn by 
the author of the paper. — Another paper by the same author on 
a new method of examining Aitimu m a < -m bry ant he mum % was 
read by Mr. Chas. Stewart ; it was illustrated by drawings, some 
of which were enlarged upon the black-board. 

Institution of Civil Engineers, December 1 1. — Mr. George 
Robert Stephenson, president, in the chair.— A description of 
Cofferdams used at Dublin, Birkenhead, and Hull, by Mr. 
William James Doherty, Assoc. InsL C.E., was read. 

Guttimjen 

Royal Academy of Sciences, August 24.—' The division of 
a language into several different languages, by M. Benfery.— On 
the earthquake of Iquique on May y, 1877, and the tidal move- 
ments thereby produced in the ocean, by M. Geinitz. 

November 7. — Report on the Physical Institute (department 
of experimental physics), from 1871 to 1877, by M. Riecke. 

November 14. — I) instead of N, by M. Benfery, — Contribu- 


phenomena accompanying the reaction of water with this chloride* 
If the Utter be anhydrous, a heating is observed, and fresh addi- 
tions of water cause successive heatings ; but if the chloride be 
hydrated, its mixture with water produces at first a considerable 
cooling followed by heating if some more of the solvent be added, 
—Application of palladium wire to determination of the hydro- 
carbons mixed in a small proportion with air, by M. Coquillion. 
It is necessary to operate with a cherry-red, near white-red. The 
rwults agreed with theory.— On the development of the function? 
of M. Weierstrass according to the increasing powers of the 
variable, by M. Andre.— On the lesions of the nervous system in 
diphtheritic paralysis, by M. Dejerine. There is an atrophy of 
the anterior roots, which follows destruction of the cells of the 
anterior horns of the spinal cord, by a process similar to thst of 
myelitis.— Orography, by M. Schrader. The author presented 
a geographical map of Mont Perdu, made with his orograph, 
which consists of a circular paper-covered pUte with central 
vertical axis carrying a sleeve which can turn round freely. On 
the top of the sleeve is a telescope, the movements of whose 
frame in the vertical direction are communicated to a pencil, and 
transformed by gearing into to and fro movements. If the tele- 
scope describes a circle round the horizon, the style describes a 
corresponding circle on the plate ; if the telescope goes up or 
down, the trace produced is further from or nearer to the ceutral 
axis. A spirit level being fixed to the telescope, the circle made 
when it is even, 'gives a means of estimating the heights and 
depressions. — On the folding of the lacustrian strata of Auvergne 
in Central Limagne, and its consequences, by M. Olivier. — 
Influence of soil and forests on climate ; temperatures of air 
layers over woods ; consequences as regards vegetation ; effects of 
currents arising from differences of temperature under wood and 
beyond wood, by M. Fauirat. The frigonfic action of the forest 
is very manifest in the hot season. Under pines in September the 
temperature is lowered I ’60''. Pure sand raises the temperature 
of a place. Leafy woods, during vegetation, produce a slight 
lowering of temperature in the atmosphere above. Above pines 
in the daytime, there is always a rise of temperature, from the 
solar heat being retained by the vapours enveloping the tree-tops. 
From the differences of temperature within and without woods, 
a current arises in the wood from below upwards, and round the 
woods course lateral currents from the wood to the plain.— On 
the disinfecting properties of cellulosic substances carbonised by 
concentrated sulphuric acid, by M. Garcin. 


tions to physiography of rock -forming minerals, by M. Lang. 

November 21. — Antiauities in the south-west of Switzerland, 
and in Turin, by M. VVieseler. — On the secondary intestine of 
the echinoideae, by M. Ludwig.— Obituary notices of M. Hartmann 
and M. Marx. 

Paris 

Academy of Sciences, December 10.— M. Pciigot in the 
chair : — The following papers were read : — On some appli- 
cations of elliptical functions (continued), by M. llermite. — On 
invariants, by Prof. Sylvester. — On the arrangements which, in 
the system of a navigation sluice with single oscillation, conduce 
to the maximum of production and the minimum of expense of 
construction, by M. De Caligny.— On the development of eggs 
of the phylloxera of the oak, and the phylloxera of the vine, by 
M. Boiteau.— M. Volpicelli sent a note tending to prove, by means 
of potential, that induced electricity of the first species has no ten- 
lion. — Application of Leyden jars of large surface for distributing, 
at various points, the effect of the current from a single source of 
electricity, with strengthening of the effect, by M. lablochkoff. 
Connecting one surface of such an apparatus (called in this case 
on exciter ) with one of the conductors of a machine which gives 
alternate currents, an alternating current is got by the other sur- 
face of the exciter and the second conductor (or the earth), more 
powerful than the current given directly by the machine. If a 
series of exciters with surfaces of nearly 500 square metres be 
thus connected with a machine which gives a spark equivalent 
to that of six or eight Bunsen elements, a voltaic arc of 15 to 
20 mm. is obtained, and carbons of 5 111m. diameter are red- 
dened to an extent of 6 to 10 mm. from their extremity. Such 
effects are utilised in electric lighting.— On the law of absorption 
of radiations through bodies, and its employment in quantitative 
spectrum tnalysis (continued), by M. Govi. He shows how sur- 
faces of chromatic absorption may be obtained by means of the 
analysing photometer, measuring the various simplt radiations 
which turn part in a complex radiation.— On some properties 
of chloride of calcium, by M. Ditte. He deals with the calorific 


CONTENTS jPa.b 

The “ Inflbxiblk *’ 137 

Hydroihobm, II 139 

Dibn’s "Celestial Atlas" 141 

Ou* Book Shelf 

Burbidge’s '* Horticulture " . 142 

Meyer* “Mittheiluugcn uus dem k. aoologischen Museum 7 u 

Dresden ” 

Letters to the Ei* to* „ 

The Radiometer and us Lessons — Pjof. 1 1 . Carey l 1 ostek, 

F.R.S. ; Dr Arthur Si. husti r 142 

The Proposed Channel Island*’ Zoological Station. Aquarium, ami 

1 'iscicultural Institute — W. A. Lloyd 

The ‘ Challenger ” Estimates ol the Volume of the Gulf Stream — 

T. Mkllakd Read* 

The Fossil Peronospora as a Primordial* Plant.— W orthington 

G Smith 144 

Tub "Challenger” in the Atlamic 1 With l Uustrattom) ... 145 

On the Presence of Oxygen 1 4 the Sun. By Dr. Arthur 

Schuster 

Oue Astronomical Column 

1 upitcr’s Satellites 

Donatt’s Comet of 1858 

The Observatory of Lyons 149 

The Meteorite of june 14, 1877 150 

Prof. 

Chemical Notes 

Mineral Oil in a Lnva of Mount Etna 150 

Formation of Certain Bodies at Temperatutcs above that of their 

Decomposition . . •. * 5 ® 

Iodates of Cobalt and Nickel 150 

Origin and Formation of Boracic Acid * 5 ° 

New Modes of Forming Ethylen Ok ygen 150 

The Action of certain Antiseptic Vapours on the Ripening of 

Fruits 

A Problem in Chemical Affinity 151 

Halogen Derivative* of Amines 

Double Salts with Cyanide of Gold >S ( 

The Fourth Nitrobeiuoic Acid • J 5 l 

Influence of Isomerism on the Formation of Ethers between Acids 

and Alcohols 

Phosphides of Tin 

^ggemical Action of Light 

Umvsisrnr amp Educational Intelligence 

Societies amp Academies 



NATURE 


denial of many of the conclusions there arrived at. When 
THURSDAY, DECEMBER 27, 1877 professional experts differ so entirely not only in their 

conclusions, but also in the facts upon which these con- 
clusions are based, we see no other course open but to 
THE METROPOLITAN SEWAGE appeal to the cooler and more unbiased judgments of 

, - .. pure science. 

T HE question of the effect of t e main ou sewe j n comparing the analyses of Thames mud from various 
of the metropolis on the reac es o e parts 0 f the river, given in Capt. Calvert report, em- 

below London has occupied the attention o engi bodying a series taken in 1867, and another in 1868, by 

not only since the completion of the works, but tnrougn- the Ute Dr L^by, with those given by Dr. W. A. 
out the long series of years when those works were un r MiUerj and Dr. w. Odling in 1869, so close an agreement 
consideration. Some persons qualified to make accura e man jf cst t hat a safe conclusion can be drawn from 


SST F~ qujified to make accurate 
observations and draw correct deductions from them, 
asserted that large masses of deposit were directly due to 
these outfalls, and were daily increasing m magnitude, 
while others, demanding equal confidence in their state- 
ments, asserted that no such deposits ex.sted-m fact, 
that the sewage outfalls tended to improve the bed of the 
river by increased scour; thus the bulk of engineers for 
a lone time held diverse views or suspended judgment on 


them. The analyses are as follows 

Average Percentage Composition . 

Organic matter 15*00 14*19 1867 

Mineral „ 85*00 8 5‘8 i 1868 


Dr. Letheby. 


river by increased scour ; thus the bulk of engineers for Q n t b ese ana i yscs Dr. Letheby remarks that the above 
a long time held diverse views or suspended judgment on p ercenta g e proportions did not differ materially from the 
the subject, while the general public, not knowing whom q Uant j t i es 0 f organic and sewage matters which he found 


to believe, trusted it would turn out all right in the end. 
Inasmuch as the Metropolitan Board of Works is bound, 
under the Thames Navigation Act of 1870, to keep the 
Thames free from banks and other obstructions to the 
navigation due to the flow of sewage from their outfalls, 
and to carry on all dredgin g operations required for that 
purpose, at their own expense, the vision of the possible 
cost of these works to the London ratepayer is unlikely 
to be pleasing ; still less could any interference with the 
highway to the most important port in the world be 1 
tolerated by the Board who were looked to for its preser- 
vation. In 1869, the metropolitan main outfalls having 
been opened in 1S63-64, the Home Secretary appointed | 
Mr. Rawlinson to hold an inquiry on the reported silting 
up of the Thames, which was then causing great alarm ; 
such, however, was the contradictory nature of the evi- 
dence, that the result was almost nugatory, and the ques- 
tion still remained in abeyance. In the course of the last 
summer the Thames Conservators requested Capt. Calver, 
R.N., F.R.S., to direct his attention to the subject, and 
report to them thereon. Before pointing out the conclu- 
sions arrived at by Capt. Calver, 1 it will be as well to 
direct attention to the part of the river under considera- 
tion. The northern outfall is situated immediately above 
Harking Creek, which forms the embouchure of the river 
Roding, and is about two miles below Woolwich ; the 
southern outfall is about 2} miles lower, or 4J miles below 
Woolwich. 

In the face of the fact that this special inquiry was held and 
many competent witnesses examined with the sole object 
of determining whether or no the sewage outfalls have 
caused a silting up of the river in their neighbourhood, or 


suspended in water at London Bridge, and in the mud at 
London Bridge, Chelsea, and Westminster, when the 
sewage was discharged at low water. The next table 
gives nearly identical results from the analysis of the mud 
at the outfalls in 1867, and those of the suspended matter 
in the Thames water at Greenwich, Woolwich, and 
London Bridge in 1862, by the same chemist. Now, Dr. 
W. A. Miller so far agrees with these results that in his 
evidence, given at the inquiry before referred to in 1869, 
he states the percentage of organic matter in the mud 
taken from Barking Creek to be 16 2, from the Thames 
between Chiswick and Westminster, 15 8, and further, 
that of these two quantities 3*1 and 3*05 respectively con- 
sists of nitrogen, and finally, in answer to the question : 
“ But there is nothing special and differing in the mud 
at Barking from the ordinary mud of the River Thames ? * 
he says : No, the composition is as nearly the same as 
I may be. With these observations Dr. Odling’s evidence 
closely agrees. 

Here, then, we have an agreement which nobody 
appears to dispute, and which leads inevitably to the con- 
clusion that the great bulk of noxious putrescible matter 
left uncovered at low water throughout the whole of the 
tidal portion of the Thames owes its deleterious character 
mainly, if not entirely, to the presence of sewage matters. 

Having carefully pointed out and established this 
identity of composition, Capt. Calver proceeds : “ It is, 
however, equally necessary to prove that there is enough 
of this material in the sewage discharged from the out- 
falls to account for the large accumulations of it^ which 
have found a resting-place in the Thames channel. ' Here 
we are met by estimates differing in the wildest manner, 


the formation of shoals and mudbanks, and that so many and var yi n g from 35 to 100 grains per gallon, and again 
observations and statements have since been made with t0 nearly doub i c that amount, but fortunately we are here 
the same view, it seems perfectly monstrous that the cvcn gj ven material for a trustworthy estimate. In the 
question should still remain unsettled. In the report now uble of ana lysis given by Prof. Williamson of samples 
before us we have the last contribution on the subject, or ta ^ cn f r0 m the northern outfall in September of this year 
perhaps, with more fairness it might he said the last but we g nd , 0 g- 0 i and 151*45 grains per gallon as the actual 
one, as since its publication Sir Joseph Baxalgette has amount wspended solid matter at different times, 
addressed to the daily press a letter containing a direct thc gamp i c i being collected in fine weather. Now 

« 44 Report upon the Discharge of Metropolitan Sewage into the River abundant evidence has been given at various times, ShOW- 
TWs at Barking Creek and Crosanes." Capt. E . *. Calver. R.N.. ^ ^ heary ^ the sewage Contains an amOtmt 
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of solid impurity equal to, if not greater than, that in the 
fine-weather flow ; thus there can be no doubt that the 
lower of these two figures is not in excess of the average. 
Capt. Calver takes the amount at 100 grains per gallon, 
and multiplying by the daily discharge quoted as 120 
million gallons, he obtains a result of 279,225 tons per 
annum. This probably does not exceed one-half the true 
amount, as the water supply of the metropolis alone 
reaches the amount assumed for the daily discharge, and 
the rainfall over the drainage area gives nearly an equal 
amount, which, for the reason just stated, must be taken 
into account. We thus appear to have at command 
upwards of half a million tons of suspended matter dis- 
charged into the Thames in each year, which is amply 
sufficient to account for the deposits observed. Thus we 
read in the report that “ Mr. Leach (the engineer of the 
Thames Conservancy Board) reported in December (1871) 
that a deposition of 7 feet 9 inches of mud had formed 
between the upper end of the southern embankment and 
the White Hart Draw Dock, Lambeth ; that another 
bank 100 feet wide and 6 feet thick occupied the river- 
frontage of St. Thomas's Hospital, &c. By July of last 
year a material portion of these masses had been cleared 
away by excessive rainfalls.” Are wc to be left to the 
mercy of such an unpleasant remedy as the floods of last 
autumn to abate a nuisance of such magnitude, threaten- 
ing, as it docs, the existence of such an institution as St. 
Thomas's Hospital, and showing how soon we may return 
to the unsanitary state of affairs that existed twenty-five 
years ago ? Wc have purposely avoided dealing with an 
equally important part of Capt. Calver’s report, in which 
he points out the danger of the silting up of the navigable 
channel of the Thames below London, as he has not 
shown that the sectional area, though varying from 
year to year, has at any point permanently diminished, 
still the destructive elements have been shown to 
exist, and the forces which now hold them in equi- 
librium may at any time be thrown out of balance and 
the evil creep on imperceptibly if once the eyes of the 
public arc closed to its existence. Without going into the 
question of the value of the sewage estimated by the 
highest authorities at 1,000,000/. per annum, thus not 
only wasted but employed as a powerful obnoxious agent, 
enough has been shown from the report before us to, we 
hope, show the suicidal folly of discharging sewage whole- 
sale and unpurified into tidal rivers. Yet even now a 
scheme is under consideration for the collection of the 
sewage from a large area in the Thames Valley and for 
its discharge into the tidal waters of the Thames. We 
believe that a careful perusal of Capt. Calver's Import 
will dispel from the minds of the Thames Valley Joint 
Board all hopes of a satisfactory' though expensive solu- 
tion of their difficult problem being arrived at in this 
manner. As a remedy for the state of things he has 
shown to exist Capt Calver recommends that in pur- 
suance of the powers they possess the Conservancy 
Board call upon the Metropolitan Board to dredge away 
the obstructions they have caused; this may be indis- 
pensable at present and may be an unavoidable and con- 
stantly recurring expense until some profitable scheme is 
devised for utilising the metropolitan sewage ; in the 
meanwhile the example of the inhabitants of Abingdon, 
as shown by the letter of their medical officer of health 


in the Sanitary Record of November 30, shows the 
inutility of other towns in the valley of the Thames 
striving to follow the example of London, and further 
increasing its difficulties. We learn from Dr. Woodforde's 
letter that the whole of the sewage of the town of 
Abingdon is purified by filtration through natural soil 
being frequently absorbed by one acre of land, and that 
the amount of organic and inorganic impurity contained 
in the effluent water after passing through the land is far 
less, in some cases less than one half that contained in 
the well water used for drinking purposes in the town. 
As this unprecedented result has been obtained on land 
of a character which exists in abundance throughout the 
Valley of the Thames we think that the towns situated 
therein have not far to look for the solution of their 
difficulties. 


BOTANY IN GERMANY 

J ahrbiichcr fur wissenschaftliche Botanik . Herausgegeben 
von Dr. A. Pringshcim. Elfter Band. Erstes und 
Zweites Heft. (Leipzig : W. Engelmann, 1877.) 

T HE second decade of volumes of the Jahrbiicher is 
now begun, and up to the present shows no sign of 
any falling off from the high standard of excellence 
attained by the former parts It is somewhat remarkable 
that such a work can be carried on successfully. 
Profusely illustrated (having about 500 plates in the 
ten vols.), and containing papers of great merit, it is at 
once evidence of the marvellous botanical activity of the 
Germans, and the energy of their publishers. A glance 
at the list of papers in the ten volumes shows that the 
Jahrbiicher contain papers that have become classical, 
and have been contributed by men who have risen to the 
highest eminence in botanical science. Comparatively 
few of the papers are contributed by Russians or Italians, 
hence this one work may be looked^on as almost wholly 
the result of German research. The papers contributed 
are chiefly morphological and physiological, although 
occasionally one having immediate bearings on taxonomy 
is introduced. There can be little doubt that the German 
university system tends greatly to foster original research, 
not only in botany, but in all other departments. The 
botanical institutes, with laboratory, garden, and her- 
barium attached^ the way in which the students are 
induced not only to learn but to work under the superin- 
tendence of the professor, the whole system of private 
teachers and mode of promotion of the professors fosters 
research, and gives a thoroughness and heartiness to the 
work. In certain departments of botany, Britain is 
second to none with her Hooker, Bentham, and Darwin, 
but when we consider the enormous “ microscope ” power 
of Britain, we cannot help thinking that much of it goes 
to waste. There must be hundreds of microscopists 
residing near our coasts, yet what do we know of the 
reproduction of our alg® ? A glance at the u Botanischer 
Jahresbericht w shows how few British botanists there are, 
and also that each contributes comparatively few papers 
per year. But quality is better than quantity— work 
slowly and well. The time is no doubt coming when we 
tuur H look for increased botanical activity, perhaps the 
union of botanical studies to medicine has had something 
to do with the comparative depression, and if botany be- 
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comes a preliminary instead of a purely professional study given at the conclusion. The leaf begins to grow very 
by becoming more diffused, a greater taste for the subject slowly, then growth becomes more rapid until a maximum 
may arise. of rapidity is reached ; then growth becomes slower and 

prof. Pringsheim contributes the first paper, one part slower until at last it ceases. The leaf thus behaves like 
dealing with the interesting subject of the budding of the other growing parts of plants. The growth of the linear 
fruit of mosses, the second on the alternation of genera- monocotyledonous leaf is basipetal. The apex zone of 
tion in the Thallophytes, a subject suggested by the first the leaf ceases earliest to grow, then succeeding zones in 
part. If the seta of the ripe fruit of the moss be cut into basipetal order, until lastly the growth of the basal zone 
pieces, and the pieces cultivated on wet sand, protonema terminates the growth of the entire leaf. Most produc- 
threads will grow from the cut portions, and produce the tive of increase in length is the growth in the basal zone, 
usual buds, exactly like protonema threads developed but at different times the maximum activity is in different 
from the spores or stem and leaves of mosses. The zones, the absolutely greatest zone of growth proceeding 
anatomical connection of the protonema with the tissue in succession from the upper part of the leaf to the lower, 
of the seta can be observed in good longitudinal sections. The maximum period of growth of the whole leaf is the 
Not all the cells can give rise to protonema, but]only those sum of the maximum periods of all the zones, 
of the middle zone, situated between the peripheral The linear monocotyledonous leaves examined in 
cortical cells and the central bundle. These cells contain reference to alternations of growth by day and night 
abundance of reserve matter, such matter being found in showed a daily periodicity of growth, the growth dimi- 
many parts of the moss-fruit. The product of protonema nishing as the intensity of the light diminishes. The 
by the seta of the moss is to be compared to the budding maximum of growth corresponds to the greatest intensity 
of the prothallium of ferns described by Farlow. Prings- of light ; the minimum is observed to occur shortly before 
heim figures in the two plates illustrating the paper, the sunrise. The cause of the daily periodicity of growth is 
protonema developing from the seta of JJyfittum serpens , assimilation ; as assimilation increases the growth in- 
II. cupressi forme, and Bryum cacspitosum, and he shows creases ; as it diminishes the growth diminishes, 
the stem and seta to be identical structures. The same daily periods of growth were observed in 

The second part of the paper, on the alternation of etiolated linear monocotyledonous leaves in the dark, the 
generation in Thallophytes, is difficult to follow without external conditions being constant. The periodicity has 
illustrations, as it takes for granted that the reader is thus been transmitted. 

acquainted with all the recent researches on the lower In the dicotyledonous leaves observed the daily periods 

plants. Pringsheim distinguishes between sexual altcrna- were modified, so that after the maximum of growth was 
tion of generations and vegetative alternation of genera- reached in the forenoon a retardation took place, and a 
tions (sprosswechscl), the fructification and vegetative gradual diminution of the growth till the following morn- 
propagation. All the generations of Thallophytes (as ing before sunrise. At daybreak the growth rapidly 
well as of the Cormophytes) begin with one free cell (the increases again to reach a maximum in the forenoon. If 
spore). The generations in the Thallophytes represent the intensity of the light is small the maximum is later of 
free individual plants, while in the Cormophytes the occurring than if the light be very intense, 

generations remain in organic connection and in their The maximum of the day periods of growth of the 

individual sequence appear only as two portions of one dicotyledonous leaf is due to the assimilation. The retard- 
series of developments. From this it follows that the ation during the day occurring after the maximum of 
*' fruits” of Thallophytes never have the value of a growth (but not the maximum of light) has been reached, 
“generation,” and also that where the development is due i s due to the action of the light. 

to sexual influence, they are only sexually influenced The third paper occupying the remainder of the part is 
organs of the female plant. Such parts are the fruits of by Dr. Celakovsky, and is entitled, “ Teratological Con- 
Floriiiecr, also apparently the Perithecia and Apothecia of tributions to the Morphological Import of the Stamens.” 
Ascomycctcs, which do not behave differently from the It is illustrated by three plates. Considerable uncertainly 
calyptra of the moss or the thickened tissue (gewebe- still exists as to the morphological value of the different 
polstcr) of the prothallum, in which the embryo of the parts of the stamen, but more especially of the anther, 
vascular cryptogams is developed. Pringsheim believes The difficulty does not exist in regard to the pollen- 
that in the trichogyne and ascogon the influence of bearing caulomes, but there are still difficulties in those 
fertilisation is spread from cell to cell until it reaches the cases where the stamens arc modified leaves. Whether 
spores, just as in mosses and ferns the reverse process J the question can be settled by the study of the develop- 
occurs, and the influence spreads from the fertilised , men t alone is a matter of doubt, even alter the valuable 
germinal cell to the archegonium. Carpospores and asco- researches of Warming and Engler on the subject ; and 
S P^ CS are therefore to be regarded not as sexually- ft appears likely that the most important results may be 
produced spores of a sexually-produced generation, but expected from the careful study of the numerous abnor- 
as truly sexually-produced spores, developing in the malities of stamens so constantly met with. The scicn 
sexually- influenced organ of the mother plant. tific study of the teratological developments of stamens 

The second paper, illustrated by two plates of diagrams, must therefore be looked upon as of the highest import- 

ana Ofninvina nMrlw .t. , ^ ^ . . . , -11 1 k.. k!> t— 
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Researches on Leaf-growth” The numerous obser- tological researches, here describes and figures the 

vations made on A Ilium Cep a , Secale cereale, Triticum vul- changes (phyllody) of the stamens of Rosa Mnensis, 

%arc, Cucurbit a melanospcrrna, are detailed at full length, Dictamnus albus, and in the double flower of Camellia 

and the following summary of the result of the paper is ! japonica / 
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There are two important questions to be answered, 
i. Are the pollen-sacs mere enlargements of the leaf- 
substance of the staminal leaf, or are they special deve- 
lopments somewhat like “ emergences ” ? 2. Do these 

sacs belong to the under side, upper side, or both sides 
of the leaf ; or are there differences of position in different 
plants ? 

Cassini and Roeper held that the pollen-sacs were 
cavities in the leaf-parenchyma, two forming on each side 
of the leaf, so that the margin of the leaf corresponded to 
the suture between the sacs. Mohl considered this view 
only to hold for certain cases, as the Euphorbiacese, and 
found, what Bischoff had already pointed out, that in all 
examples examined, as in poppy, rose, and nigella, the 
four pollen sacs were placed on the upper side of the leaf, 
and that the margin of the leaf ran along the two posterior 
or lower loculaments. Mohl did not consider the sacs as 
“emergences,” and differing morphologically from the 
true leaf, as he says that the connective represents the 
central portion of the modified leaf, while the loculaments 
are the thick swollen lateral halves, which become con- 
tracted in length and breadth. Mohl considered that in 
the plants with extrorse anthers both the loculaments of 
each anther lobe were developed on the under side of the 
leaf. Alexander Braun pointed out in 1851 that the 
anthers were produced by doubling of the lamina (Ueber- 
spreitung). This view was confirmed by Wydlcr in 1852, 
who compared the anther to the abnormal double lamina 
in the leaf of Bignonia. 

Sachs considers the anthers to be appendages of the 
leaf. He compares each loculament in the anther of 
Cycads and Cupressineae to Sporangia ; the four pollen- 
sacs in the Metasperms being “emergences” from the 
upper side of the leaf, those of the Archis perms from the 
lower side. Braun still further examined the subject and 
confirmed his original views, namely, that the pollen-sacs 
do not belong to a simple leaf, but to one with a double 
lamina, the doubling due to the formation of an “ emer- 
gence ” (in Karl Schimper’s, not in Warming and Sachs’ 
sense). The two upper anther sacs belong to the 
“ emergence,” the two posterior to the original lamina of 
the leaf. Cclakovsky in the paper now before us departs 
from the views published by him in Flora for 1874, 
and fully confirms the views of Braun and Wydler. 

The second part of voi. xi. contains five papers by 
Pntzer, Koch, Reinke, and Reinsch. Dr. Bfitzer’s paper 
is on the rapidity of the current of water in the plants. 
It contains an elaborate series of researches, the first on 
the movement of leaves due to the absorption of water by 
the stem and root ; the second by means of solution of 
l.thium. Dr. McNab’s experiments are extended and 
confirmed, but the astonishing rapidity of 22 metres per 
hour was observed in Hclianthus annus t the greatest 
rapidity observed by Dr. McNab being 40 inches per 
hour in Primus Lauro-ccrasus. Pntzer also uses a solu- 
tion of soluble indigo carmine 4 parts to 1,000, and finds 
that it is superior to solution of lithium, as it can be 
detected at once instead of using the spectroscope. 

The second paper is by Dr. Ludwig Koch, on the 
development of the seeds of Orobanchace*e. The deve- 
lopment of the anatropal ovule, with one integument is 
described, and the development of the embr>o. This 
agrees with the description given by Hansteift, of the 
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embryo of Capsella. The endosperm is formed of divi- 
sions of embryo- sac, which contains antipodal vesicles 
before fertilisation. The third and fourth papers are by 
Prof. Reinke, both on the development and reproduction 
of algae, of the genera Phyllitis, Scytosiphon, Asperococcus 
and Bangia, the observations having been made at the 
Zoological Station at Naples, during the winters of 1875 
and 1876. 

The last paper is by Reinsch : “ Observations on new 
Saprolegnieae, on parasites in cells of Desmedic«e, and 
on the * Spinous Spheres ’ in Achyla.” A number of new 
species and genera are described and fully illustrated. 

W. R. M‘Nab 


MOVING DIAGRAMS OF MACHINERY 
Patent W or king Drawings. By H. and T. C. Batchelor 
(London : Macmillan and Co.) 

A LL who are engaged in the teaching of kinematics 
and of applied mechanics must often have it brought 
forcibly before them the difficulty that exists in making 
even comparatively simple mechanical motions intelli- 
gible to students by means of ordinary drawings and 
diagrams, while the more complex motions and com- 
binations can hardly be treated of at all profitably with- 
out the aid of working models, which are very expensive, 
and take up a great deal of space. Again, inventors and the 
proprietors of patented mechanical inventions, are often at 
a loss to explain to unscientific or uninitiated persons the 
advantages of their systems, and costly working models 
have to be resorted to in order to avoid the mystification 
which ordinary mechanical drawings often produce in the 
minds of those not accustomed to them, or who are not 
versed in the principles of mechanics. 

To supply this recognised need of teachers and others, 
Messrs. H. and T. C. Batchelor have designed and worked 
out a most ingenious system which combines the mechanical 
movements of a model with the flatness and clearness of a 
diagram. The name “Working Drawings” applied to these 
diagrams is somewhat misleading, especially to engineers 
and others accustomed to this term as having a distinct and 
special meaning, namely, drawings made for and used by 
the workmen employed upon the construction of machinery 
to work from. Working drawings are essentially drawings 
for the workshop, and that is the universal acceptation 
of the word. The meaning attached to it by Messrs. 
Batchelor is, however, very different ; it is drawings 
which will work moving diagrams. This sense is, 
perhaps, more critically correct, but as another meaning 
is the generally accepted one, we cannot but think that it 
would have been wise if a name had been given to these 
diagrams more descriptive of what they are. Tacy are, 
in fact, moving diagrams or sectional working models of 
machines, the fixed parts being lithographed as a back- 
ground upon a firm cardboard mount, and the moving 
parts being also lithographed on card, but cut out and 
jointed together by most ingenious mechanical contri- 
vances ; the whole being no thicker than a sheet of stout 
cardboard. 

The perfection of the centres upon which the various' 
parts revolve or are pivoted together must be seen to be 
adequately appreciated, for while these centres allow 
permease of motion to all the parts, they are absolutely 
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steady and without the slightest shake. It is this system 
of centring that constitutes the patent by which Messrs. 
Batchelor’s drawings are protected. The pivots are made 
entirely of card and paper cut in a most ingenious manner, 
by which both freedom and steadiness are insured. 
Nor are the centres the only parts of these drawings 
interesting for their ingenuity ; the contrivance for holding 
down the sliding parts is equally good. It consists of a 
band of thin paper passing over the sliding part, and 
printed exactly like the part it covers, so that it is invisible 
except on dose examination. 

Tne first of these drawings which is before us is a 


diagram in illustration of the action of the ‘‘trunk engine,” 
the characteristic feature of which consists in making the 
piston-rod hollow and of sufficient internal diameter to 
allow’ the connecting-rod to be attached at one end direct 
to the piston, and to oscillate within the trunk, the other 
end embracing the crank-pin. By this means the crank 
shr.ft can be brought nearer to the cylinder, considerable 
space thereby being saved, and the alternative system by 
which direct connection between the piston and crank is 
effected, viz., the oscillating cylinder, is avoided, with its 
more complicated valve gear and expensive construction. 

The double trunk system represented in the drawing was 
the invention of the late Mr. John Matthew, who for many 
years was a partner in the eminent firm of Messrs. John 
Penn and Sons, and it is the system upon which, almost 
without exception, the large screw engines of Messrs. 
Penn are constructed, with which so many of the ships in 
her Majesty’s navy are fitted. 

There is nolhing to be desired in the execution of the 
diagram before us, of which the name of Messrs. Maclure 
and Macdonald is a sufficient guarantee. It is litho- 
graphed in white upon a blue ground, an 1 all the paits 
come out with singular distinctness. We could have 
wished that, in the choice of an example tor illustration, 
a more modern design of engine had been selected. 
I he eccentric rod, with its lattice bracing, is that em- 
ployed in the oM beam engines, and a trunk engine made 
to the drawing before us could hardly work, for the crank 
pin is evidently in&t-rtcd into one of the spokes of the 
lly-wheel, and unless projecting to an impossible extent, 
the trunk could not clear the wheel ; this could very 
easily have been remedied by showing the 1 ' throw ” of a 
crank behind the connecting-rod, which would have 
aided rather than detracted from the clearness of the 
diagram. 


While thus criticibing the particular design of engine 
selected for representation, w T e Can only express admira- 
tion of this most ingenious system of illustrating mecha- 
nical motions and the action of machines. For educationa' 
purposes it will be of the highest value, and there art 
*!' an J r tlie exar nples in Reuleaux’s masterly work upor 
C r ?: lnen ™ tics of Machinery,” 1 so ably translated by 
applied tnre ^ to h might with great advantage bt 
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LETTERS TO THE EDITOR 

[Thi Editor does not hold himself responsible for opinions expressed 
by his co r resp o nd ents. Neither can he undertake to return^ 
or to correspond with the writers of resected manus cripts , . 
No notice is taken of anonyms eommunurationT^ 
The Editor urgently requests correspondents to keep their letters os 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the app aranee even of com • 
munuations containing interesting and novel facts . ] 

Oxygen in the Sun 

From the time of the discovery by I‘rof. Draper of the 
presence of oxygen in the sun down to the present moment I 
have devote 1 most of my leisure time to the consideration of the 
question as to why the oxygen lines should appear bright while 
the metallic lines should appear dark in the solar spectrum. I 
was led into this inquiry under the firm belief that the new fact 
made known bv I)r. Draper might lead to a modification of 
existing views of the sun’s atmospheic, and it was consequently 
with the greatest pleasure that I read in last week’s Nature a 
communication from Dr. Schuster on this subject. 

The views which I have arrived at being in my opinion hardly 
matured enough for publication, I reserve further statement at 
present, but will so far anticipate as to say that the explanation 
which I am disposed to maintain necessitates the assumption that 
oxygen possesses two different spectra — a low temperature band- 
spectrum and the well-known line-spectrum of high temperatures. 
This assumption 1 thought warranted by the behaviour of other 
n m-mctals as made known by the researches of many spcctro- 
scopists, but more particularly by those of Salet and Lockyer, 
and endorsed by the low temperature absorption spectra of the 
metals discovered by Koscoc and Schuster, 1 .oekyer and Roliert*. 
The recent research of l)r. Schuster, however, has now placed 
this assumption in the position of a fact, and all who have fol- 
lowed recent spectroscopic advancement will recognise the value 
and importance of this last discovery. 

As Dr. Schuster’s explanation of the brightness of the oxygen 
lines differs fundamentally from that which 1 am inclined to hold, 
and as he considers this view wat ranted by the result of his 
investigation, I will beg permission to make a few brief remarks 
upon trie chief points ot difference In tween us, being convinced 
that their discussion cannot fail to elicit opinions ot interest to 
all concerned in the progress of solar physics. Dus ventilation 
of op.nion is the more necessary as views very similar to, if not 
identical with, those of Dr Schustet’s had occurred to me and 
had been abandoned for reasons which I will now explain. 

According to Dr. Schuster, “the temperature of the sun, 
at some point intermediate between the photosphere and 
the reversing layer” is the same as that at which the 
spectrum of oxygen changes ; that is to say, if I rightly 
interpret these words, above the photosphere the temperature is 
such that we get the line spectrum ol oxygen and alurve the 
reversing layer the temperature is such that we get the band 
(“compound line”) spectrum. This state of affairs would 
doubtless account for the reversal of the " c impound line ” spec- 
trum which Dr. Schuster has now shown to be present in the 
solar spectrum, but I fail to see at present how it is to be 
reconciled with the bright line oxygen spectrum. Let us 
consider the conditions more closely. All observers agree in 
placing the reversing layer at the base of the chromosphere— the 
present hypothesis necessitates a space between the photosphere 
and the reversing layer — />., a space sufficiently extended to 
contain the incandescent oxygen giving the line spectrum. 
Neglecting for the present the an agontsm between these views, 
let us assume that such a space exists, and for the sake of 
simplicity let us also neglect the o her elements which may be 
present. Now it cannot be assumed that the supposed zone is 
higher in temperature than the photosphere — it might be of the 
same temperature, but, being anove the photosphere it would 
more probably be at a lower temperature. Let us, however, 
make the assumption most favourable to Dr. Schuster s view, 
viz. , that the hypothetical zone is of the same temperature as the 
photosphere. Then we have a zone of oxygen exterior to the 
photosphere and of the same temperature as this last region, and 
above the oxygen the cooler reversing layer. Thus the light of 
the photosphere passes unchanged thruugh the oxygen zone, and 
we should see no dark lines corresponding to the line-spectrum 
of this gas. — As a matter of fact, however, the oxygen lines ure 
bright — henccfeii must be at a higher temperature than the photo- 
sphere, or we must be looking through an enormous stratum of 
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it, a stratum thick enough for the radiation of the gas to over- 
power the fierce glare of the photosphere behind it, and both 
these views have been shown to be untenable. 

December 21 R. Meldola 

Oxygen in Sea-water 

At p. 267 of the second volume of the tl Voyage of the 
Challenger” Sir Wyville Thomson writes 
“Mr. Buchanan drew the conclusion in explanation of the 
small amount of oxygen at depths of 300 fathoms and upwards, 

* fVinf animal 1if» mnot K* alktinrlanf nnrl nrtiv^ Jit this 


ditions the most unfavourable to animal life, is produced and 
maintained by its excess.” 

“ This is entirely contrary to experience.” 

The words in inverted commas are part of a sentence in a 
short report in Nature (vol. xvi. p. 255), of a paper which I 
read before the Royal Society of Edinburgh, on the results of 
the analysis of so many of the samples of air extracted during 
the cruise, from sea-water of different sources, as I was able to 
accomplish before my connection with the work of the expedition 
ceased. I will not encroach on your valuable space by antici- 
pating the discussion of the bearing of my observations and those 
of others on the question of the greater or less abundance of 
animal life at different depths in the sea ; but as the above 
quotation, from its fragmentary character, is somewhat mislead- 
ing, both as to the nature of the belief which I expressed and 
my grounds for holding it, I must ask you to give place to the 
concluding sentences of the above report : — 

** It is evident from these figures 1 that between 200 and 400 
fathoms there is a great consumption of oxygen going on, and, 
as it is difficult to conceive its being consumed otherwise than by 
Jiving creatures, the conclusion is forced on us that animal life 
must be particularly abundant and active at this depth, or, at 
least, more abundant than at greater depths ; for at less depths 
there is more opportunity for renewal of the oxygen by reason 
both of the greater proximity to the surface and of the existence 
of vegetable life. This conclusion was borne out by the nume- 
rous experiments made by Mr. Murray with the tow-net at 
intermediate depths, which went to prove the existence of abun- 
dance of animal life dow f n to 400 fathoms, vegetable life never 
< xtending to much below 100 fathoms. Below 400 fathoms life 
is sparingly met with.” 

It will be seen that the only independent experience which 
exists, namely, Mr. Murray’s observations with the tow-net at 
different depths, is in favour of the conclusion at which I 
arrived. J. Y. Buchanan 

10, Moray Place, Edinburgh, December 13 


On some Peculiar Points in the Insect-Fauna of Chili 

For some years past I have been particularly interested in 
some points in the entomology of Chili and the extreme southern 
portion of South America, which, although known to most 
entomologists who have made special groups their study, have 
never yet been, so far as I know, even more than casually alluded 
to in works on geographical distribution, and are ignored in the 
principal ones. 1 allude to the occurrence in that part of the 
world of well-marked pakcarctic or nearctic forms not found 
otherwise in America south of Mexico, and utterly unknown in 
the southern hemisphere in the Old World. 

I have collected a not inconsiderable amount of data con- 
cerning this subject, and have the intention of addressing a 
circular to zoologists and also to botanists, asking for further 
information. 

1 will here allude to such familiar genera as Cardbus amongst 
beetles and Argytttiis and Colias amongst butterflies. Carabus 
is very abundant in spcciea in the palrcarctic region, poor in the 
nearctic, and reappears (for the whole world) only in Chili. 
The distribution of Argynms and Colins is similar, only that they 
are about equally abundant in the two northern regions, and of 
Colias it appears probable that a single species occurs in Peru, 
but this exception only proves the rule. 

In the TYtchoptera , or Caddis-flies, a group of insects in which 
I am especially interested, there is even a still more striking 
case. The typical family, Limnophilidtr , comprising those insects 
the larvae of which manufacture the cases of twigs and straws, so 

1 A table of the mean amounts of oxygen in a hundred parts of oxygen 
and nitrogen contained in waters from different depths 
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abundant in our ponds and ditches, and which is so rich in 
species in northern regions, is not, with the exception stated 
below, known south of Mexico in the New World nor south of 
the Himalayas in the Old ; but I have several species from Chili 
Araucania, and the Falkland Isles. . 9 

I could already multiply parallel instances, but have said 
enough to prove my case. 

Confessedly I have, at present, only crude theoretical notions 
on the causes of this anomalous distribution. It might be said that 
these insects are the remains of a former Antarctic glacial epoch. 
But if this be so, then we must presuppose the existence of 
former Arctic and Antarctic faunas similar in details ; all 
other evidence tends, I think, to disprove this. It may truly be 
said that, owing to the non-existence of large tracts of land 
towards the south pole at all comparable with those that exist 
towards the north, we are not in a position to acquire sufficient 
data, yet we have the continent of Australia and the large 
islands of New Zealand extending somewhat far south, and they 
furnish us with no indication whatever of forms parallel with 
those found in Chili. 

It has occurred to me a3 just possible, that at the conclusion 
of the northern glacial epoch a few stragglers, instead of wend- 
ing their way northward, mistook the points of the compass and 
went southward. But there remains this great difficulty, viz., that, 
with one possible exception, there are no indications of these 
forms on the northern portions of the Andes of South America. 

I call) attention to this subject as one deserving far more 
consideration than it has hitherto received, and with the idea 
that, by ventilating it in Nature, I may receive additional 
information on a point that greatly interests me. 

39, Limes Grove, Lewisham R. McLachlan 


Arctic Aurora 

It will probably interest some of your readers to know that 
in reply to a communication lately addressed by me to the 
Admiralty I am informed that Captain Sir George Nares 
reports that although the auroral glow was observed on several 
occasions between October 25, 1875, a °d February 26, 1876, 
true aurorae were seldom observed, and the displays were so 
faint and lasted so short a time that the spectroscopic results were 
not considered worthy of a special report. Although the citron 
line was seen occasionally, on only two occasions was it well 
defined, and then for so short a time that no measure could be 
obtained. A report is preparing with a view to compare the 
auroral displays with magnetic disturbance, meteorological 
changes, and other phenomena which will include the few 
spectroscopic observations obtained. J. Rand CArRON 

Guildown, December 24 

Insects and Artificial Flowers 

In a late number of Nature a short account is given of 
some experiments recently made by Frof. J. Plateau, of Ghent, 
as to insects being deceived by artificial flowers. The nature of 
these experiments is not given, but the result would appear to 
have been of a somewhat negative character. In connection 
with the subject the following incident will not, I think, be con- 
sidered uninteresting. I was coming by one of the lake steamers 
from Como to Menaggio, in September, 1875, and saw a hum- 
ming-bird hawk moth, Macrogbssa stellatamm , fly to some 
bright-coloured flowers on a lady’s hat on deck, and hang, 
poised over them for a short time, and then fly away. During 
the process it made one of those short familiar darts off, for a 
moment, and then returned, after the manner of the moth when 
disturbed, and it remained long enough to convince me that it 
had tested the flowers and found them wanting. Another inci- 
dent comes across my mind while writing this, which, though it 
does not exactly bear upon the point, yet is of a somewhat 
kindred nature. I was crossing from Harwich to Antwerp in 
August of the same year, and as the weather was fine, and the 
boat crowded, I remained on deck all night. About 4 o’clock in 
the morning I saw what appeared to be a bird or a bat flying 
rapidly about the rigging. As I was watching it the funnel of 
the steamer poured forth a thick column of black smoke, owing 
, to the l resh coaling it had just received. Oft went the creature 
as soon as it perceived the change, or, at all events, as soon as 
; the change took place, and flew for some time in and about the 
' smoke, now darting through it, dose to the funnel mouth, and 
Atai letting itself be borne along with it, for some distance, as if 
sport, looking very strange and weirdlike in the process. 
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Af r awhile, as the full daylight broke, it left the smoky region 
hove and came down towards the deck, and i then discovered 
it to be neither bird nor bat, but a specimen of the death’s-he.id 
moth, Sphinx Alroros , whose flight! then witnessed tor the firs: 
time. Af<er running ihe gauntlet of several of the passengers, 
who tried to ca'ch it with their hats, it settled somewhere on 
the spars or wo d wot k of the boat and escaped, p<. rhaps to renew 
its flight in a similar manner the following day. 

Highfield, Gainsborough, December 21 F. M. Burton 

The Selective Discrimination of Insects 

May I be permitted to remark on Mr. Bridgman’s com- 
munication in Nature (vol. xvii. p. I02). > He says he has 
collected pollen grains of different kinds w.islud trom the thigh 
of an A nd retia ni^ro^nea, and varying in c.»l nr from orange-red 
to white. The true inquiry as to the discrimination of insects 
is not as to the colour on distinct kinds of pollt n, but their homo- 
geneity in respect of fertilisation. 

The remark 1 made implied, rather than expressed, that bee* 
and butterflies visited only tho-e plants the admixture of the 
pollens of which induced fertilisation. In this respect and in 
this only, it appears to me, the investigation of the subject 
becomes of importance. No fact of natural phenomena is with- 
out use and without instruction ; there are no haphazards in 
nature. If Mr. Ihidgman, or other naturalists, can show the 
admixture of the diveise grains of pollen collected by him from 
the thighs of the creature named would in t induce the feitilisation 
of the plants from wh»ch they were collected, then the dis- 
criminatory fact assumed is dispelltd and the prculiarity observed 
by Mr. Forbes and myself, and duubtle s by others, becomes of 
little value. The colour of the pollen giains is of no importance 
in the inquiry, as observation shows ; the discriminatory lac , if 
it has any importance, is not as to variations in colour, but the 
collection of the pollen from distinct species of pi mts the admix- 
ture of which would not induce fertilisation. If it be proved that 
the admixture of the collected 1 oliens are only such as induce 
fertilisation, then a natural phenomenon is disclosed of great im- 
portance. This is the fact I imagine Sir John Lubbock meant 
when he advised the pursuit of th - inquiry. 

I am still of opinion that it is odour , not c dour, which is the 
attractive element, it is so with carrion hints and the blow-flies 
which collect on the foetid arum. In phenomena one ] amcular 
law appears to be repeated in all the natural kingdoms. The 
same rule U also to be observed in physics. S. B. 

Sunbury -on-Thames 


OUR ASTRONOMICAL COLUMN 
The Total Solar Eclipse of a.i>. 418, July 19 — 
Philostorgius, in his u Epitome of Ecclesiastical History,” 
relates that while Theodosius the Second was a y outh, 
on July 19, at the eighth hour of the day, the sun was so 
greatly eclipsed that the stars were seen, and while the 
sun was thus hidden there was seen in the sky a light in 
the form of a cone, “ which some ignorant people called 
a comet” ; and he goes on to describe the supposed dif- 
ferences in ihe appearance of the phenonu non from that 
comet, particularly remarking that it resembled the 


of 


flame of a torch, subsisting of itself, without any star to 
serve as a base, and adding particulars of its track and 
duration. That the object thus singularly discovered 
during a total, or nearly total, eclipse of the sun, was 
really a comet as the ’* ignorant people” supposed, is 
proved by the records in the Chinese Annals. The eclipse 
to which reference is made by Philostorgius look place on 
p- The comet of that year is stated in 

rmgTes Cometo^raphie to have be<n discovered in the 
10th moon, commencing November 15, in which he fol- 
wo- thC J csu duplet, but the account given by Mr. 
Williams, on the authority of the She Ke and Ma Twan 
Lin, dates the appearance of the comet on day Kang 
T*»eof the «h moon, when it was situate in Ursa Major; 
Vi J-W*? l l 'k Was on the confines o( Leo and 
® * V!***. n 8“ l > and gradually lengthened until it 

.IT * en 8 th -’ Philostorgius also refers to 
the passage of the comet through Ursa Major, and says 
it continued visible until the end of the autumn. 

It may interest some readers to have particulars of the 


eclipse, during which it is recorded that a large comet was 
first discovered. The following figures depend upon a 
very r similar system of calculation to that applied to other 
ancient eclipses, described in this column 
G.M.T. of Conjunction in R. A. 418, July iS, at 23b. 3m. 171. 


Right Ascension 

Moon’s hourly motion in R.A. 
Sun 8 ,, ,, ,, 

Moon’s declination 

Sun’s „ 

Moon’s hourly motion in deck 
Sun’s „ „ „ 

Moon’s horizontal parallax 
Sun’s ,, ,, 

Moon’s true semi-diameter 
Sun’s ,, „ 


1 18 30 48 
8834 

2 32 

21 23 10 N. 
2t 2 41 N. 

3 40 S. 
028 S. 

59 3 « 
o 9 
16 15 
1548 


At Constantinople these elements give a very large 
eclipse, commencing at oh. 5111. and ending at 2I1. 50m. 
local mean time, magnitude, 0 95 ; at a short distance to 
the south the eclipse would be total. 


Variable Stars. — The following are geocentric 
minima of Algol and S. Cancri during the ensuing two 
months, so far as they are visible in this country. They 
are expressed in Greenwich mean time, and are calculated 
from Prof. Schonfeld’s elements 
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Astronomical Phenomena in 1878.— The principal 
astronomical occurrence of the next year is the total *olar 
eclipse of July 29, which traverses British Columbi 1 and 
the United States ; the American astronomers will duubt- 
less give a good account of it, an«i it is reporied they are 
likely to have coadjutors from this side of the Atlantic. 
There will be a transit of the planet Mrrcuiy on May 6, 
visibl in this country to past the time of the nearest 
approach of centres, and a lunar eclipse on August 12, 
magnitude o*6, wholly visible here. Mars will be occulted 
by the moon on the tvening of June 3, and the second- 
magnitude star cr Sagittarii on the afternoon of October 
30 ; on November 10 the moon traverses the Pleiades. A 
return of Encke’s comet to perihelion also takes place in 
the summer, but not under favourable circumstances for 
observation, and the comet of short period detected by 
Tempel on July 3, 1873, will again arrive at perihelion 
late in the spring. Saturn’s rings disappear on February 
6, but reappear on March J, according to Bessel’s 
elements. 


FERTILISATION OF GLOSSOSTIGMA 

T HE following letter to Mr. Darwin has been forwarded 
to us by him for publication : — 

“ Museum, Auckland, October 23, 1877 
“ My Dear Sir, — I forward to you a copy of a paper on 
the fertilisation of Selliera , one of the Gooaentaceee^ which 
perhaps you may care to glance over. When I wrote it 
I did not know of your notes on Leschenaultui , published 
in the Gardener’s Chronicle for 1871. In both plants the 
pollen is shed before the expansion of the flower, and 
neatly collected in the indusium, but in Selltera the 
stigma is situated within the indusium, and by its gradual 
upward g*>wth after the flower expands slowly forces out 
the pollen, which is then transferred by insects to older 
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flower?. When mature, the stigma protrudes consider- 
ably beyond the indusium. This appears to differ entirely 
from what takes place in Leschenaultia. 

“ I have recently been much interested with the curious 
irritability displayed by the stigma of Glossasiigma elati- 
iwufesy one of the Scrophularinerr. The style is dilated 
towards its apex into a broad spoon-shaped stigma, which, 
when the flower expands, is closely doubled over the four 
stamens, entirely concealing them from view. If the front 
of the bent part of the style is touched it at once springs 
up, uncovering the stamens, and moves back to the upper 
lobe of the corolla, to which it becomes closely applied. 
In this position it remains for a few minutes, and then 
slowly moves back to the stamens and curves over them 
as at first. It appears to me that this irritability of the 
stigma is simply a contrivance to insure cross-fertilisation, 
for an insect crawling into the flower must inevitably 
touch the stigma, which would then uncover the stamens. 
On withdrawing, the insect would be certain to dust itself 
with pollen, but it would not by this effect the fertilisation 
of the flower, for the stigma would be then closely applied 
to the upper lobe of the corolla, entirely out of its way. 
If the insect were, however, to visit another flower it is 
evident that it must come into contact with the stigma at 
its first entrance and would doubtless leave some pollen 
thereon. The movement of the stigma is remarkably 
rapid, and its apex must pass through an angle of at least 
180 0 . I have been unable to find a record of a similar 
case, or of so pronounced a degree of irritability in the 
stigma of any plant. The movement of the lobes of the 
stigma in Mimultts is much weaker, and is through a 
much less angle. Yours faithfully, 

“ T. F. CiieesemAn 

“ Charles Darwin Esq., F.R.S.” 

A TELEPHONIC ALARUM 

T HE speaking of the telephone is admittedly so weak 
that it can only be caught by keeping the instrument 
in immediate contact with the car. Hence there is 
transmitted through the telephone in its present form no 
sound which would be intense enough to announce to 
any one who was in a large room and who did not hold 
the telephone close to his ear, that a messnge was about 
to be sent from the transmitting station. The consequence 
is that a warning apparatus must be attached to the 
telephone, so that there may be no fear of missing a 
projected telephonic conversation. 

It is clear that the conducting wire of a telephone can 
be used to sound a bell as an alarum by means of a 
current from a galvanic battery, and thereby the defect 
referred to would be supplied, but the necessary appa- 
ratus would considerably raise the price of fitting up a 
telephone apparatus, and besides, one most important 
property of the telephone, viz., producing the required 
electric current automatically, would be partly lost. I 
have, then, invented another warning apparatus, which, I 
believe, is quite workable 

Hitherto telephones have been so constructed that only 
one pole (N in the figure) of the magnet is effective ; I 
now use also the second pole S, by providing it with a 
coil of wire, which is simply inserted in the circuit behind 
the first coil (The dotted lines in the figure will explain 
this connection ; the two ends a and 0 are connected with 
the binding screws fastened to the telephone ; from this 
the circuit goes to Jtltc, second telephone.) Before this 
pole of the magnet irtay, be very easily set up a tuning- 
fork, A, which, with the telephone, is simply fixed on a 
resonance c*?e, B ; this arrangement should be made 
both at the transmitting and receiving stations, and both 
forks should be in unison. If now the sending station 
wish to signal that a. conversation is to be begun, the 
fork of that place will b t pounded with a fiddle-bow ; the 
currents thereby induced m the coil are powerful enough 
to set the fork of the receiving station in such intense 


\ Dcc . 27, 1877 

vibration that the sound may be distinctly heard in a large 
room ; warned by this signal a person can in the usual 
way put the telephone to his ear and listen to the words 
from the transmitting station. And so vice versd. 

I have made an experiment in a large room when 
about 100 people were present, and all could hear the 
sounds of the fork, which in the manner described was 
set in vibration by a second fork in a distant room. 
The two forks were Kdnig Ut 4 ; lower forks give less 
clearly heard tones ; with higher forks I was unable to 
make any experiment, since I had not two similar ones 
at my disposal. 

Let me mention two other experiments which I have 
made. The first is of importance in connection with the 
question as to how the clang-tints of tones are reproduced 
through the telephone. In one of the two telephones 
described substitute for the Ut 4 fork a higher one, and 
sound this by means of a fiddle-bow, and there will be 
heard with another inserted telephone of the ordinary 
construction tones of even 12,000 double vibrations per 
second, a sign that the variations of the magnetic condition 
of a magnet perceptibly occur, even when the forces pro- 
ducing these variations change their size 24,000 times in 




a second. This result moreover was not to be expected, 
since, as is known, magnetic polarisation requires time 
to accomplish. Whether these higher tones are com- 
paratively weaker than the deeper cannot be determined, 
but probably this is the case. 

In another experiment 1 used the telephone to test the 
electric vibrations indicated by Helmholtz and others, 
which are produced by the opening of the primary cur- 
rent of an induction apparatus in the induced coil, when 
the ends of the latter are connected with the armatures 
of a condenser. For this purpose I inserted the telephone 
in the circuit between coil and condenser, and observed 
the effect when the current in the inducing spiral was 
opened. 

When the ends of the induced spiral were not con- 
nected with the condenser, I heard a dull report in the 
telephone ; when, again, these ends were connected with 
the condenser, this report was accompanied by a shorter, 
higher sound, whose vibration-number might perhaps be 
determined by a musical ear ; a proof of the existence of 
the vibrations mentioned in the last case. The observa- 
tions jpre made with a telephone, the iron membrane of 
vlM Was very thin and had a very deep tone. 

w ' W. C Rontgkn 
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77 /£ PARIS TRANSIT CIRCLE * 

O F the numerous instruments with which Leverrier 
enriched the Paris Observatory during the twenty 
years of his direction, the last which he was able to see 
completely installed was the new transit circle. This 
instrument was not, like all the others, constructed at the 
expense of the State ; an inscription on the marble pillars 
that support it informs the visitor that it was presented 
to the Observatory by the generous munificence of M. 
Raphael Bischoffsheim. This is not the only gift of M. 
Bischoffsheim to astronomy ; the Observatory of Lyons 
is also indebted to him for its fundamental instrument. 

The project of erecting a new meridian circle at the 
observatory goes back to the time of the debate raised 1 
before the Academy of Sciences on the subject of the j 
transfer of the observatory to a site outside Paris, j 
Those who would not admit the legitimacy of the 1 
complaints made by the adversaries of the present situa- j 
tion of the observatory, were obliged to admit that the i 
great meridian room, constructed in 1830 by Arago, 
did not offer any of the guarantees necessary to observa- 
tions of great precision. The thickness of the walls and 
of the double roof of that room, the small breadth of the j 
openings, the nearness of the observatory buildings, the 
difference of level between the two faces north and south, ! 
must necessarily affect the equilibrium of the neighbouring I 
layers of the atmosphere and hinder them from taking I 
that horizontality which admits of the correction of the ' 
observations from the influence of refraction. 

Since the astronomer cannot get rid of this troublesome 
influence, his first business ought then to be to reduce it to 
conditions in which it may be possible to calculate the | 
effect. Thus what strikes the visitor admitted to the new j 
meridian circle of the Observatory is the small building j 
in which it is placed. In the middle of a green lawn rises | 
a hut made entirely of sheet-iron, the roof formed of two 
plates which, by sliding upon rollers, may be separated 
from each other, and leave all the upper part of the build- 
ing open. The walls are formed of two envelopes of thin 
iron, between which the air freely circulates, thus main- 
taining the whole structure at the temperature of the air 
itself. Large windows may also be opened, and the 
observer and the instrument be thus placed in the same 
conditions as if the observations were made in the open 
air. All these conditions are to avoid as far as possible 
the disturbances arising from atmospheric refraction, the 
greatest source of inaccuracy in astronomical observation. 
The only obstacle which may yet be a hindrance to per- 
fection in the conditions of observation is the presence of 
those beautiful trees which make the terrace of the obser- 
vatory a magnificent garden, but which store up the warm 
air during the day and slowly distribute it during the 
night No doubt some day the astronomers will be 
obliged to sacrifice to the precision of their observations 
the enjoyment of this beautiful foliage. 

The meridian circle is composed, as its name indicates, 
of two instruments : the meridian telescope, intended, by 
,ts association with an astronomical clock, to fix the 
moment of the passage of a star across the meridian of 
tv® °* observation, and the mural circle, which 

gives the measure of the angular distance of this same 
siarxrom the pole or the zenith. When, forty years ago, 
rJL«f2 St f ucted the tw0 meridian instruments of the 
^lS?^ at0ry ; 50 * ustl y celebrated and on the model 
P* most other observatories have been 
licrhtH^. ,7^ r° recon cile, by prodigies of skill, the 
use with l u e means of construction then in 

of y P arts necessary for precision 

fv 18 th * ^ance of these two almost 
in«tmm^nt« r ^? l ti? , l 1CS , W ^ IC ^ renders so interesting the 
Jr celebrated artist and especially his 
machine for dividing the circles, which the Baron Sdguier 

From an article in La Mature by M. C. Wolf. 


has restored in the galleries of the Conservatoire. But 
there resulted from this at first the necessity of separating 
the measure of the two co ordinates of the stars— the 
instant of the meridian passage and the polar distance. 
There also resulted the necessity which Gambey was under 
to fix on his mural circle of two metres in diameter, a tele- 
scope altogether insufficient in optical power. 

A simple glance at the great meridian circle of the 
observatory, the western equatorial, the great telescope, 
the new instrument of M. Bischoffsheim, all from the 
workshop of the great mechanician, M. Lichens, shows 
the revolution which has been effected in the processes of 
construction. Jnjriace of instruments formed of pioccs 
of sheet brass connected by simple screws or even soldered 
together, we have the bodies of the telescope of cast-iron 
bolted on axes of cast-iron and steel, strong and elegant 
in appearance ; circles of bronze cast in a single piece and 
protected against all deformation by numerous cross-bars. 
It is the art of the engineer applied to the construction of 
astronomical instruments, with the power given by the 
choice of metals and the thickness of pieces, and the 
precision which the employment of engineering tools 
secures. 

This revolution was begun in England about 1847 by 
the Astronomer- Royal, Sir George Airy. In 1863, M. 
Leverrier successfully installed a meridian circle greater 
still than that of Greenwich, and intended, like it, for the 
observation of the small planets. But these gigantic 
instruments, veritable siege-guns of long range, since they 
reach the farthest depths of the heavens, want, simply on 
account of their weight, one essential quality — they are 
not reversible. Whatever be the rigidity of the pieces, 
the instrument is subject, in each successive position, to 
flexions necessarily unequal, which the astronomer must 
investigate and measure in order to correct his observa- 
tions. But this investigation and this measurement can 
only be made by turning round the instrument. It will 
be understood, in fact, that the apparatus, directed suc- 
cessively to the same point of the sky, first with one of 
its faces up, then the same face below, gives, if it is really 
perfectly rigid but elastic, two results differing equally 
from the truth, one minus and the other plus, so that the 
mean of the two observations gives the exact position of 
the star. It is this which may be expected from the new 
meridian circle of M. Bischoffsheim. Fig. 1 represents 
the telescope upon its car, which serves to raise it above 
its pillars and to turn it right round by a movement of 
rotation around a vertical axis. 

Since 1852 M. Brunner has constructed small portable 
instruments answering to these conditions. Improved by 
his sons, by M. Rigaud, and by M. Lichens, these meri- 
dian circles are now only used in geodesic expeditions. 
In 1868 M. Lichens constructed for the observatory of 
Lima a reversible meridian circle, the telescope of which 
was 2*30 m. in length, and the object-glass 20 cm. in free 
opening. It is this model, successively improved, which 
has become, in the hands of the able constructor, the 
meridian circle of Marseilles (1876), and the circle given 
by M. Bischoffsheim (1877). The object-glass of the first 
was made by L<?on Foucault, the two others are by M. Ad. 
Martin. The new observatory of Lyons, in the establish- 
ment of which M. Andrt* took an active part energeti- 
cally sustained by the Administration, will soon possess 
a similar meridian circle, a little smaller (telescope of 
2 m., object-glass of 14 cm. aperture, by M. Praczmowzki;, 
the expense of which is borne by M. Bischoffsheim. 

The illustrations which we give then show the per- 
fected model meridian circle employed in observatories 
for the determination of the celestial co-ordinates of the 
stars. To be able to understand the use of the various 
parts of the instrument, it will suffice to describe a com- 
plete observation of a star. 

Some Ainutes before the passage of the star across the 
meridian, the astronomer gives to the telescope such 
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an inclination that the star, carric i on by the \ daily and proceeds towards the east side W*k *k 
movement, will cross the field of the instrument. For the observer sees in the field of view a « * 1, r 

this purpose the interior circles fixed on the axis of the spider threads stretched vertically and travmrAu ° f 
telescope carrjr a rough scale which may be seen by horizontal thread. Listening to the beats offk^ f y i a 
means of a pointer telescope fixed on the east wall A he notes the second and the fraction of a V 0 *' 
clamp which clasps the edge of this circle serves to fix which the star passes under each of the vm a 
the instrument. The observer then places himself on the threads ; the mean of these times is the Drecise rn!^ ICal 
observing chair in the position indicated on Fig. 2. The of the passage across the middle thread 1 

star soon appears, enters the field of vie* on the west same moment he slightly displaces the telescope by 



>.i>£ Apparatus. 


movement given to the clamp and brings the star under 
the horizontal thread. The direction of a line deter- 
mined by the crossing of this thread and the middle 
vertical one and the optical centre of the object- 
glass is that along which the star is seen at the 
moment of its passage across the middle thread. 
To fix this direction it is necessary to connect it 
with two points of an absolute fixity. For this pur- 
pose the telescope is provided with a circle of a metre 


in diamt ter, the limb of which is very finely and very 
exactly divided ; this turns with the telescope in front of 
six microscopes permanently fixed to the east pillar. M. 
Eichens has adopted for these microscopes the arrange- 
ment devised by Sir George Airy for the meridian circle 
of Greenwich. The tube of each of these is formed by 
the sidnof a hole pierced in the block of marble which 
forn^the upper part of the pillar ; the positions of these 
microscopes is then permanently fixed to that of the wall, 



Fig. a.— Taking an OU^rvatioo* 





and can only charge oy a displacement of the wall itself. , expressed the opinion that fetichistic conceptions ar* 
Other orifices admit to the circle the light of a lamp and j formed by the higher animals. Holding, as I have Vive* 
enable the divisions to be read. These are drawn at reasons for doing, that fetichism is not original but derived 
every five minutes of the circle, which then bears 4.320 ; I cannot, of course, coincide in this view. Nevertheless 
equidistant marks ; each microscope is provided with a I think the behaviour of intelligent animals elucidates the 
micrometer which enables the tenths of a second of arc j genesis of it. I have myself witnessed, in does two 
to be observed. j illustrative cases” One of these cases consisted in a 

If now, by observations of the pole star at its upper large dog, which, while p'aying with a stick, accidentally 
and lower transits, the observer determines in the same thrust one end of it against his palate, when, giving a 
way the direction of the telescope looking to the pole, 1 > elp, he dropped the stick, rushed to a distance from it, 
the angle comprised between that direction and that of and betrayed a consternation which was particularly 
the telescope directed to the star will give the polar • laughable in so ferocious-looking a creature. Only after 
distance of the star. If by means of a mercury bath he , cautious approaches and much hesitation was he induced 
determines the direction of the telescope when its optical . again to lay hold of the stick. This behaviour showed 
axis is vertical, he will ascertain in the same way the j very clearly the fact that he stick, while displaying none 
distance of the star from the zenith. | but the properties he was familiir with, was not regarded 

These observations may be made in the two positions by him as an active agent, but that when it suddenly 
which the telescope takes before and after being turned inflicted a pain in a way never before experienced from 
round. This is why it carries two cast-iron circles roughly ' an inanimate object, he was led for the moment to class it 
graduated and two brass circles finely graduated on silver, with animate objects, and to regard it as capable of again 
which on the reversal of the instrument are substituted for doing him injury. Simihrly in the mind of the primitive 
each other before the pointer telescope and the fixed man, knowing scarcely more of natural causation than a 
microscopes. The arrangement of these circles insures j dog, the anomalous behaviour of an object previously 
a perfect symmetry to the instrument, an essential condi- classed as inanimate, suggests animation. The idea of 
tion if we wish to prevent irregular deformation?. voluntary action is made nascent ; and there arises a 

But these operations will only give the co-ordinates of tendency to regard the object with alarm, lest it should 
the star if they are made with an instrument set in the act in some other unexpected and perhaps mischievous 
meridian of the place. It is necessary then that the way. The vague notion of animation thus aroused will 
telescope should turn round a horizontal axis, that it obviously become a more definite notion, as fast as 
should be perpendicular to that axis, and that the plane development of the ghost-theory furnishes a specific 
which it describes in turning should pass through the agency to which the anomalous behaviour can be 
pole of the earth. A level, which the illustration repre- ascribed.” 

sents resting by two forks upon the pivots of the tele- The other case observed by Mr. Spencer was that of 
scope, but which during the observations is raised by an intelligent retriever. Being by her duties as a retriever 
means of a crane fixed to the ceiling, serves to measure led to associate the fetching of game with the pleasure of 
and correct the inclination of the axis of rotation. By the person to whom she brought it, this had become in 
turning it upon a long support the perpendicularity of the her mind an act of propitiation ; and so, “ after wagging 
optical axis on the axis of the pivots can be assured. Two her tail and grinning, she would perform this act of 
supports are to be constructed, one on the north, the other propitiation as nearly as practicable in the absence of a 
on the south ; the latter only has been made. Finally the dead bird. Seeking about, she would pick up a dead leaf 
astronomical observation of the pole star indicate if the or other small object, and would bring it with renewed 
last of the three conditions is fulfilled. manifestations of friendliness. Some kindred state of 


A word on the illumination of the system of cross wires 
visible in the eye-piece. During the day they stand out 
on the clear background of the sky ; at night the same 
effect is obtained by means of a ray of light proceeding 
from a gas-lamp fixed on the west pillar, the rays of 
which are sent towards the eye- piece by a small prism 
fixed in the middle of the telescope. A screen with a 
variable opening, or catVeye, permits the intensity of the 
light to be proportioned to the brightness of the star 
observed. Finally, for very weak stars a very simple | 
mechanical arrangement suppresses all light in the field, | 
and brings it to bear on the wires, which appear as 
luminous lines on a background absolutely dark. 

The long illness of M. Leverrier did not permit him 
to push on, so actively as he would have wished, the 
preliminary investigations of this beautiful instrument, . 
among which we must mention one, long and difficult 
— the divisions of the two circles. It will, without doubt, 
be facilitated by this circumstance, that, traced by means 
of the dividing machine constructed by M. Eichens, 
the lines present a regularity and a finish altogether 
favourable to precision. 

The astronomers of the observatory will hold it a point 
of honour to take advantage as soon as possible of the 
magnificent apparatus which they owe to the generosity 
of M. Bischoffsheim. 


FETICHISM IN ANIMALS 

M R. HERBERT SPENCER, in his recently pub- 
lished work on the “ Principles of Sociolog}',” treats 
of the above subject. He says : ** I believe M. Comte 


mind it is which, I believe, prompts the savage to certain 
fetichistic observances of an anomalous kind.” 

These observations remind me of several experiments 
which I made some years ago on this subject, and which 
are perhaps worth publishing. I was led to make the 
experiments by reading the instance given in the “ Descent 
of M an,” of the large dog which Mr. Darwin observed to 
bark at a parasol as it was moved along a lawn by the 
wind — so presenting the appearance of animation. The 
dog on which I experimented was a Skye terrier— a 
remarkably intelligent animal, whose psychological facul- 
ties have already formed the subject of several com- 
munications to this and other periodicals. 1 As all my 
experiments yielded the same results I will only mention 
one. The terrier in question, like many other dogs, used 
to play with dry bones by tossing them in the air, throw- 
ing them to a distance, and generally giving them the 
appearance of animation, in order to give himself the 
ideal pleasure of worrying them. On one occasion, 
therefore, I tied a long and fine thread to a dry bone and 
gave him the latter to play with. After he had tossed it 
about for a short time I took an opportunity when it had 
fallen at a distance from him and while he was following 
it up, of gently drawing it away from him by means of 
| the long and invisible thread. Instantly his whole 
! demeanour changed. The bone which he had previously 
I pretended to be alive now began to look as if it really 
; were alive, and his astonishment knew no bounds. He 
j first approached it with nervous caution, as Mr. Spencer 
de^ibes, but as the slow receding motion continued, and 

^ 1 Set especially an article on "Conscience in Animals," in Quarterly 

Journal of Science for April, 1876. 
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finite certain that the movement could not be 
be bee*®.® 9 v v any residuum of the force which he had 

-/•counted for oy any rc».w ■. .. 


* P No^fn°Iis my'other experiments, I have n< 

d oubt tha he a behaviourof the terner arose from hi. 

of the mysterious , for he was of a highly pugnacious 
dTsDOsition, and never hesitated to fight an animal of any 
sire or ferocity ; but apparent symptoms of spontaneity 

in In inanimate object which he knew so well, gave rise 

to feelings of awe and horror winch Quite enervated him. 
And that there was nothing fctichistic m these feelings 
may be safely concluded if we reflect, with Mr. Spencer, 
that the dog’s knowledge of causation, for all immediate 
purposes, being quite as correct and no less stereotyped 
than is that of “ primitive man,” when an object of a class 
which he knew from uniform past experience to be inani- 
mate suddenly began to move, he must have felt the 
same oppressive and alarming sense of the mysterious 
which uncultured persons feel under similar circum- 
stances. But further, in the case of this terrier we are 
not left with a priori inferences alone to settle this point, 
for another experiment proved that the sense of the mys- 
terious was in this animal sufficiently strong of itself to 
account for his behaviour. Taking him into a carpeted 
room I blew a soap-bubble, and by means of a fitful 
draught made it intermittently glide along the floor. He 
became at once intensely interested, but seemed unable to 
decide whether or not the filmy object was alive. At first he 
was very cautious and followed it only at a distance, but 
as I encouraged him to examine the bubble more closely, 
he approached it with ears erect and tail down, evidently 
with much misgiving ; and the moment it happened to 
move he again retreated. After a time, however, during 
which I always kept at least one bubble on the carpet, he 
began to gain more courage, and the scientific spirit over- 
coming his sense of the mysterious, he eventually became 
bold enough slowly to approach one of the bubbles and 
nervously to touch it with his paw. The bubble, of course, 
immediately vanished ; and I certainly never saw astonish- 
ment more strongly depicted. On then blowing another 
bubble, I could not persuade him to approach it for a good 
while ; but at last he came and carefully extended his paw 
as before with the same result. But after this second trial 
nothing would induce him again to approach a bubble, 
and on pressing him he ran out of the room, which no 
coaxing would persuade him to re-enter. 

One other example will suffice to show how strongly 
developed was the sense of the mysterious in this animal. 
When alone with him in a room I once purposely tried 
■* the effect on him of making a series of horrible grimaces. 
At first he thought I was only making fun ; but as I per- 
sistently disregarded his caresses and whining while I 
continued unnaturally to distort my features, he became 
alarmed and slunk away under some furniture, shivering 1 ike 
a frightened child. He remained in this condition till some 
other member of the family happened to enter the room, 
when he emerged from his hiding-place in great joy at 
seeing me again in my right mind. In this experiment, 
i of course, I refrained from making any sounds or gesticu- 
I :i t,on , s ’ k** “ e ^ight think I was angry. His actions, 

' t h ere f° re > ca n only be explained by his horrified surprise 

* apparently irrational behaviour — ■*>., by the violation 

l A* , uniformit y in matters psychological. It 

[ *! 0 «. cver > ^ 1 have tried the same expe- 

I "®! t w“i^ , i telhgent and les * sensitive terriers with 

r Tyi '*,? them t<> bark at me. 

t« 1 heheve the sense of the mysterious 

‘ gw of thedread which many animals show of 

* fZZZfZhirh *J} m £ *1*’ because I once had a 

>ette 5 . , 9 “ n J ver beard thunder till he was eighteen 
months old, and on then first hearing it I though t fie was 


££ t&fgusurEt*? — * * 

impression which his extreme terror left^bXn^ttolt 
whenever afterwards he heard the boom of disum artilll™ 
practice, mistaking it for thunder he hlrlm- ?.• £7 
object to look at, and, if out shooting 
bolt home-or, if at k great distanl^ Cme wol 5 
endeavour to bury himself. After having vllrd S 

Slhfdul* ! W ° or thr f occasions, Ws dread 

of the distant cannons became greater than ever ; so that 
eventually, though he keenly enjoyed sport, nothing would 
induce him to leave his kennel, lest the practice might 
begin when he was at a distance from home. But the 
keeper, who had a large experience in the training of 
dogs, assured me that if I allowed this one to be taken to 
the battery, in order that he might learn the true cause of 
the thunder-like noise, he would again become service- 
able in the field. The animal, however, died before the 
experiment was made. George J. Romanes 


RUHMKORFF 

Y\T E regret to record the sudden death on December 
’ * 20, at Paris, of Henry Daniel Ruhmkorff, whose 

name is so closely connected with the history of magneto- 
electricity. He was born in Hanover, Germany, in 1803, 
and but little is known of his early life. In 1819 he 
wandered to Paris, and obtained a position as porter in 
the laboratory of Prof. Charles Chevalier, at that time one 
of the leading French physicists. Here he displayed a 
remarkable fondness for electrical apparatus, as well as 
ingenuity in its arrangement, and was enabled shortly 
after to start a modest manufactory of physical apparatus. 
Through the efforts of Chevalier and the excellence of the 
work performed, the business was rapidly extended. In 
1844 Ruhmkorff brought out his first invention, a con- 
venient thermo-electric battery. Soon after he turned his 
attention to magneto-electricity, especially the production 
of the induced currents, discovered by Faraday in 
1832. A long series of experiments resulted in the 
appearance, in 1851, of the famous “ Ruhmkorff 
coil,” with its later modifications, the most important 
piece of apparatus in this branch of physics. With 
this powerful adjunct the electrician was enabled 
to obtain sparks 1 8 inches in length, pierce thick plates 
of glass, and carry out a vast variety of experiments. 
The invention was rewarded by a decoration and medal 
at the Exhibition of 1855, while in 1858 it received the 
first prize of 50,000 francs at the French Exhibition of 
Electrical Apparatus. Since then the manufacture of the 
coils and of electrical machines in general has assumed 
enormous dimensions, and the leading physicists of 
Europe arc well acquainted with the dingy little bureau 
in the Rue Champollion, near the University. Personally 
M. Ruhmkorff was of a quiet, dignified appearance, and 
despite the disadvantages of his early life, he enjoyed the 
friendship of the leading Parisian savants , and was an 
honoured member of the French Physical Society. M. 
Jamin delivered an address over the grave, in which he 
stated that Ruhmkorff died almost a poor man, because 
he had spent all his earnings on behalf of science and in 
works of benevolence. 


LIQUEFACTION OF OXYGEN 

T HE number of the permanent gases is rapidly 
diminishing. We have had occasion recently to 
refer to M. Cailletct’s successful attempts to compress 
nitric oxide, N 2 0 2 , methyl hydride, CH V and acetylene, 

1 C0H0, to the liquid form. The list of non-compressible 
gases was thus reduced to three, viz., hydrogen, nitrogen, 
and oxygen. Within the past week M. Raoul Pictet has 
succeeded in ^obtaining the last-mentioned gas in the 
j liquid state, an event which is certainly one of the most 
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novel and interesting in the chemical progress of the 
expiring year. . 

The Journal de Genlve of December 233 gives the 
following account of the experiments 

One of the most interesting physical experiments of our 
time has just been made at Geneva with rare success in 
the laboratory of the Society for the Manufacture of 
Physical Instruments. M. Raoul Pictet has succeeded in 
obtaining, by means of ingeniously combined apparatus, 
the liquefaction of oxygen gas. The following is the 
process by which the curious result was obtained : — 

By a double circulation of sulphurous acid and carbonic 
acid, the latter gas is liquefied at a temperature of 65° of 
cold, under a pressure of from four to six atmospheres. 
The liquefied carbonic acid ir conducted into a tube four 
metres long ; two combined pumps produce a barometric 
vacuum over the acid which is solidified in consequence 
of the difference of pressure. Into the interior of this first 
tube containing solidified carbonic acid is passed a tube 
of a slightly less diameter, in which circulates a current of 
oxygen produced in a generator containing chlorate of 
potash and the form ot which is that of a large shell 
thick enough to prevent all danger of explosion. The 
piessure may thus be carried to 800 atmospheres. 

Yesterday morning (December 22), all the apparatus 
being arranged as described, and under a pressure which 
did not exceed 300 atmospheres, a liquid jet of oxygen 
issued from the extremity of the tube, at the moment 
when this compressed ana refrigerated gas passed from 
that high pressure to the pressure of the atmosphere. 

The great scientific interest of this experiment is that it 
demonstrates experimentally the tiuth of the mechanical 
theory of heat, by establishing that all gases are vapours 
capable of passing through the three states— solid, liquid, 
and gaseous. Only twenty da>s ago M. Cailletet, as we 
have said, succeeded in liquefying the bioxide of nitrogen, 
under a piessure of 146 atmospheres and at a temperature 
of n° of cold. After the experiment of M. Raoul Pictet 
there remain not more than two elemental gases which 
have hitherto escaped the attempt at liquefaction- 
hydrogen and nitrogen. 

The experiment above described was to be repeated on 
Monday and subsequent days, with some slight changes 
in the processes and the arrangement of the apparatus. 


In Bonn . committee has been formed consisting of lesding 
citizens and Professors Bauerband, KekuW, and ProscheL tfthe 
University for the purpose of erecting, monument to the late 
Prof. Jacob Noeggerath, whose death last September we briefly 
alluded to at the time. Prof Noeggerath was bom in Bora 
October 10, 1788, and since the foundation of the university in 
1818 had been connected with it as Professor of Mineralogy. As 
a successful teacher of the natural sciences he acquired an unusually 
widespread fame, and the majority of the present Prussian 
mining officials pursued their studies under his direction. His 
general scientific researches touch on a number of interesting 
geological questions, such as the formation of basalt, &c. • but 
his chief efforts were directed to an exhaustive study of the 
mineralogy and geology of Rhenish Westphalia, the results of 
which are to be seen in the magnificent mineralogical collection 
at Bonn, and the rapid development of the mining interests in 
this distiict. As a favourite writer of popular works on scientific 
subjects, he contributed in no small dtgree to the general taste 
for this class of literature now prevalent in Germany, 


Tint expedition sent out by the Dutch Geographical Society for 
the exploration of Sumatra has met with a severe check by the 
sudden death of its leader, M. Schouw Landvort. His extensive 
knowledge, indomitable perseverance, and great powers of en- 
durance, fitted him eminently for the position, these qualitie 
being notably evidenced by the bold journey across the middle 
of the island, through hitherto unknown regions, in the company 
of natives only, which we had occasion lately to chronicle. 


At the meeting of the Council of the Zoological Society on 
Wednesday last week, the president, the Marquis of Tweeddale, 
proposed that the silver medal of the Society should be awarded 
to Mr. Robert Hudson, F.R.S., in acknowledgment of the 
valuable services he had rendered to the Society for the fifty 
years that he had been a Fellow thereof. The motion was carried 
unanimously at the full meeting of the Council. 

The organisation of public instruction in France is undergoing 
an exceedingly beneficial change. A decree, published in the 
Journal Officitl of December 17, establishes a representative 
Council of Public Instruction under the title of “ Comite Con- 
sultatif." The committee is divided into three different sections 


NOTES 

Some interesting experiments with the telephone have been 
made by Mr. W. II. Preece between Dublin and Holyhead 
through the submarine cable. Conversation was freely main- 
tained and songs were sung on each side ancl heard and 
appreciated on the other. The articulation was excellent, 
but muffled, as though the speakers spoke through respirators. 
This is what might have been expected from the static induction 
of the cable. It is the longest actual cable yet spoken through, 
its length being sixty-seven miles. 

At their last sitting the enlarged Council of the Paris Obser- 
vatory were occupied in consi Bering the quistii n of the position 
of French meteorology. *M. Dumcsni), the representative of 
the minister, was obliged to silence some mcmbeis of the mi- 
nority who were assailing the character of some of the physicists 
having the control of the Obseivatory and the transmission of 
the warnings to the sea-ports. A laige majority rendering 
justice to the ingenuity displayed and to the highly scientific 
nature of the warnings, passed a vote recommending the 
administration not to alter the present condition of things at 
the Observatory. 

Dr. Carlo Ghinozzi, Professor of Medical Clinic at the 
Istituto Superiore of Florence, for many years colleague and 
afterwards successor of Prof. Bufalini, died oa> Saturday, the 
15th instaut, at the age of 66 years. 


corresponding to the three divisions of public instruction in 
France, primary, secondary (grammar schools), and superior 
(universities). Each section is to appoint its president and 
secretary. The three sections in general session are to be pre- 
sided over by the minister. Some of the members are appointed 
by the minister to serve during a period of five years, others are 
members ex officio. The minister cannot elect any who are not 
members of the teaching body or of the Institut. The directors 
of the administration ot primary, secondary, or superior instruc- 
tion are ex officio members of their respective sections. They 
meet yearly at a certain fixed period. The opinion of the com- 
mittee is not binding, but it must be taken on a number of 
matters, such as bills which are to be presented to Parliament, 
modification of programmes, & c. Another decree appoints the 
members of the three committees. Among these are many 
names well-known to science, as MM. Laboulaye, Wiirtz, Claude 
Bernard, Vulpian, Gavarret, Chevreul, Faye, Berthelot, Milne- 
Edwards, Puiseux, and Desains. 

The following are the probable arrangements for the Friday 
Evening Meetings at the Royal Institution, before Easter, 
187s January 25, Prof. Huxley, F.R.S., 44 William Harvey ; ” 
February 1, Win. Henry Preece, C.E., 44 The Telephone 
February 8, Matthew Arnold, “ Equality ; ” February 15, P. L. 
Sdater, F.R.S., “ Zoological Distribution and some of its Dif- 
ficulties;” February 22, Profi Roscoe, F.R.S. ; March 1, 
fj^k&ard Liebreich, M.D., 44 The Deterioration of Oil Paint* 
%ngs;” March S, Prof. Gcldwin Snrith, 41 The Influence of 



Volcanic eruptions are threatening Iceland again. The last 
number of the Skuld, published in h>kifjbdur, states that on the 
evening previous an unprecedented heat was suddenly felt, so 
strong that the inhabitants thought themselves in the vicinity of 
a vast conflagration. The i henomenon was followed by alter- 
nate gusts of rain and showers of volcanic ashes accompanied 
by subterranean rumblings. 

The German Government has lately named a new steamer 
after the well-known meteorologist, Prof. Dove, of Berlin, in 
recognition of the advantages accruing to navigation from his 
many observations and discoveries. 

The Italian Geographical Society has received news from 
Signori Martini and Cecchi, who have peneliated into Shoa. 
There is no intelligence of the Marquess Antinori and the 
engineer Chiarini, whose fate causes grave anxiety. 

The Geographical Society of Faris held a banquet last 
Saturday to commemorate the fifty-seventh anniversary of its 
foundation. Among the toasts which were given we must notice 
that of Mr. Gordon lhnnctt, the enterprising director of the 
New Vo/ k Herald i who originated Stanley’s fruitful mission, and 
the King of the Belgians, by MM. Levasseur and dc Lesseps. 


New halls of exhibition for antiquities have been opened in 
the Louvre. An interesting anthropological exhibition will be 
opened on January 15 at the Palais dc P Industrie. It will be 
confined to the discoveries made in South America by the 
several scientific missionaries sent to that region by the French 
government. The exhibition will be open only till March 1. 


We have received from Messrs. De la Rue and Co. some 
specimens of their exquisitely-printed Indelible Diaries, rocket 
Diaries, Memorandum Books, and Calendars for the coming 
year. Our readers have doubtless already supplied themselves 
with one or other of these. If not, the following statement will 
recommend the Pocket Diary to every lover of science : — We 
liot only find everything that one finds generally in such a pocket 
companion, bur, under the careful editorship of Mr. Godward, 
the amateur astronomer is supplied with information as to astro- 
nomical phenomena, including the times of rising, southing, and 
Setting of the five principal planets, and the illuminated discs of 
\ enus and Mars, and occultations visible at Greenwich. The 
physiographer finds meteorological averages of mean tempe- 
rature, rainfall, and barometer, hints as to weather forecasts, 
#nd the magnetic elements. Physical data are not forgotten, and 
I c conversion of metric measures into British inches and centi- 
gra e readings into F ahrenheit are given. The geographer and 
Statistician have also facts stored up for them which will certainly 
be o ten re erred to in the course of the 8,oco odd hours which 
C |? e ^ car ’ °“ e thing, and one thing only, we miss— 
°u. k rce " pafie artl ^ e and exquisitej’steel engraving which 
to everybody the late* thing of m* to the 
progress of the sciences of observation. 

learn with pleasure in penuing the last pamphlet, sent to 

* by C ,^ P 1 “?'n ale “ h,S inlended Polar Colony, that the use 
of small pilot balloon, ha, been recommended to Mr. Sherman, 
<fe meteorologist of the preliminary Floras, Th<* 


an indication that the old mode of throwing bottles into the sea 
may be replaced by a new method equally simple and having at 
least a thousand more chances of success. 

CxrT. IIovvc.atk’s scheme for Tolar colonisation has been 
brought before the Council of the Paris Geographical Society, 
and it is expected that a resolution favourable to the contemplated 
expedition will be adopted in time to be sent to America before 
Congress has come to a final decision on that important object. 

An interesting discussion arose at the lost meeting of the 
Anthropological Institute, on the contents of the small oval pits 
which have been discovered in the neighbourhood of some of the 
shafts at Cissbury. The president, Mr. John Evans, pointed 
out marks on the bone of a small ruminant, probably a roebuck, 
which indicated that it had been used in the process of weaving. 
A carding-comb, a terra-cotta bead, large enough to serve ns.a 
spindle-whorl, and a loom-weight ot chalk were found in the 
same pit. Lord Kosehill mentioned that chalk weights were also 
met with in Mr. Tindalc’s pit at Cissbury, and some were nou 
in his museum. Mr. Park Harrison was of opinion that the little 
pits were graves, but they appeared to have been disturbed at a 
remoter period and used for more than one interment. The 
potsherds found in them were of various dates, some being of a 
type more common on the Continent than In this countty. 

We notice the appearance of the first two of the three divisions 
of the Jahrcsbcr'uht fit r C hemic for 1S76, which completes the 
report of physical, inorganic, organic, vegetable, and physio- 
logical chemistry, leaving the analytical, technical, mincralogicol, 
and geological portions for the closing number. Prof. Fittica, 
of Marburg, is still editor-in-chief, and he is assisted by C. 
Bottinger, C. IIcll, II. .Klinger, A. Laubenhcimcr, K. Ludwig, 
A. Naumann, F. Nies, II. Salkowski, Z. II. Skraup, K. Zrippritz, 
G. Schultz, and W. Weyl, the latter two replacing K. Birnbaum 
and A. Michaelis in the editorial corps of the preceding year. 
The publication of the Jahrmberichl has been much more prompt 
since the appearance of Prof. Stnedel’s Ji/hrcsbcricht fur die rcine 
Chcmie in 1873, which although confined exclusively to pure 
chemistry, renders a tolerably complete report for each year in 
the following September. 

The two last numbers of the /svestta of the Russian Geo- 
graphical Society contain a very interesting account, by Dr. 
Wojeikofl, of his travels in Japan, made during the summer of 
last year. Besides a vivid description of the country visited, and 
of its inhabitants, the reader will find in these papers many 
interesting data as to the physical characteristics of the land, 
with many determinations of heights, the climate, the products, 
& c. Two separate papers are devoted, one to the exterior trade 
of Japan, and the other to the population and its dependence 
upon agriculture, as compared with other c ountries. 

The Moscow Society of Friends of Natural Science has 
undertaken various anthropological researches for the exhibition 
which will take place at Moscow in 1^79. One of them wmf 
made in the Ryazan government by M. Nefcdoff, who has already 
discovered aqd excavated ten unknown and very interesting 
kn nr panes ( mounds) in Kasimov district He has found there 
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eleven human skeletons with many ornaments, some of them in 
bronze, representing snakes, heads of various animals, Ac. ; and 
a comparison of the Ryazan skulls and ornaments with those 
excavated in the Mosoow and Meriaks koorqants, proves that 
they belong to quite a different people. Altogether the discovery 
promises to be of great importance. Another gentleman sent 
by the same society, M. Bensengr is busily engaged in making 
anthropological measurements and ethnographical descriptions of 
the Ryazan Tartars. 

At the meeting of the St. Petersburg Society of Naturalists 
on December 9, M. Polyakoff— returned from a journey to 
Western Siberia, the Altai, and Alatan Mountains — read a report 
on the interesting question as to the state of Central Asia during 
the glacial period. After having described the boulder-clays, 
boulders, and morainic deposits he met with during his journey, 
as well as the present characters of the flora and fauna of the 
country, he concluded in favour of a complete glaciation of 
Central Asia during the last ice-period. t 

We notice a valuable Russian work, just published by M. 
Mushketoff, “ Materials for a Knowledge of the .Geology and 
of the Mines of the Zlatoust Mine District in Southern Ural.” j 
It is the result of careful study, contains many new and valuable 
data, and is accompanied by an elaborate geological map. 

At the last meeting of the Russian Geographical Society on 
December 8, Prof. Ujialvy, of the Paiis High School of Eastern 
Languages, who was sent by the French Government on an | 
anthropological mission to Central Asia, made a very interesting 
communication on his work in the Russian provinces of Orenburg, 
Fergana, and Turkistan. After a carelul study of the Bashkirs, 
he arrived at the conclusion that this people are the original 
stock of the Mad jars ; that the Mescheryacks are intermediate 
between Bashkirs and Ostyacks, and that the Tepteri are true 
Tartars. The conclusions arrived at as to the various peoples of 
Turkistan are more mmplica'ctl and .odd not be biitfly staled ; 
but th<- 1* arned professor has collected m my imp *rtant d<Ua f 
and has obtainrd valuable photography collections oi old coins 
from Tuikistin, ot sto *e implements liom Siberia, &c.— At the 
same meeting M. MinaiefT referred to the work he has compiled, 
by order ol the society, on the tiacts of Cential Asia occupying 
the upper parts 01 the Amu-daria. The work is divided into 
three parts : geographical, etlinogiapliiuil, and linguRtic, the 
former being the richest, and sunu up all we know at present 
about those latrds. 

Col. Gordon ha* lately entered into a contract with Me-srs. 
Yarrow and Co., of PopLr, for four steel steamers of snail 
draught, lie intends exploring the Albert Nyanza and the 
rivers flowing into it. The steamers are to be carried as far as 
possible by water, and are to be composed of several poUabl 
pieces o aboui 200 lbs. each, to be put together on arrival at thtir 
destination. Col, Gordon and his party are reported to be 
good health. 

SINCE the beginning of last year a new scientific journal has 
appeared at Christiania (Cammermeyer) under the title A rchiv 
for Mathtmatik oj Naturvidensk ib. It is edited by Ilerrer 
Sophus Lie, Jakob Worm Muller, and G. O. Sars. The journal 
is published in four yearly parts which form a volume of about 
500 pages. We have received the first seven parts, and may 
congratulate the editors and publishers on the decided step of 
progress which the appearance of this journal evidently marks 
in the history of Norwegian science. Amongst a number of 
mathematical papers by Herr Sophus Lie, and others of minor 
interest, there are some interesting geological treatises by Herr 
Karl Pettersen, viz., on the orography of Norway, on the geology 
of the Salten fjord, on the giant’s cave near the Lavangen fjord 
in the neighbeurhoo i of Saudvort, and on the fjords of Northern 


Norway. Herr S. A. Sexe has contributed two papers on some 
old coast-lines and on the direction of the winds in the so-called 
stille Belt.” Herr Araund Helland is the author of a treatise 
on the ice-filled fjords of Northern Greenland, and of an elabo- 
rate account of the varying quantities of chlorine present in the 
sea- water of the German Ocean, the Atlantic, and Davis’ Straits. 
Ilerr G. O. Sars contributes an interesting note on the scientific 
expeditions in the Atlantic during 1876, and some detailed 
researches on the invertebrate fauna of the Mediterranean (with 
plates.) Herr J. Worm Muller gives some notes on Malassez’s 
method of estimating the number of red corpuscles in blood as 
well as on the relation between the number of red corpuscles 
and the colouring power of blood. Of the remaining papers we 
note — a metallurgical paper by E. Munster : 011 the influence of 
the eccentricity of the orbits of heavenly bodies upon the quan- 
tity ol heat they receive from the sun, by H. Geelmuyden ; and 
two zoological notes, one by J. Koren and D. C. Danielssen, the 
other by Herman Friele. 

The additions to the Zoological Society’s Gardens during the 
past week include a Greater Sulphur- Crested Cockatoo ( Cacatua 
galerila) from Australia, presented by Miss Rosetta Cohen ; a 
Grey-breasted Parrakeet {Rolborhynchus mouachus) Irom Monte 
Video, presented by Mr. Alex. F. Baillie ; a Mocassin Snake 
( Tropidonotus Jasciatus ), bom in the Gardens. 

CERTAIN MOVEMENTS OF RADIOMETERS 1 

“M EARLY two years ago Mr. Crookes was so good as to present 
^ me with two of his beautiful radiometers of different construc- 
tions, the discs of one being made of pith, and those of the other ot 
roasted mica, in each ca>>e blackened with lampblack on one face. 
With these I was enabled to make some experiments, having 
relation to their apparemly anomalous movements under certain 
circumstances, which were very interesting to myself, although 
the faUs are only such a> have alieady presented themselves to 
Mr. Crookes, either in t be actual foim in which I witnessed them, 
or in one closely anal«»gmi-, and have mostly been described by 
him. Although it will be mcessaiy fir me to describe the actual 
experiments, which have all been repeated over and over again 
so as to make sure of the results, I do not bring forward the tacts 
as new. My object is la'her to endeavour to co-ordinate them, 
and point to the conclusions to which they appear to lead, 

I do not prelend that li'e.e conclusions are established ; I am 
well aware that they need to be further confronted with observa- 
tion ; but as 1 have not leisure to engage in a series of experi- 
ments which would demaul the expenditure of a good deal of 
time, and have lately been uiged by a friend to publish my views, 
l venture to lay them betorc the Royal Society, in hopes that 
they may be of some use, even if only 111 the way of stimulating 
inquiry. 

In describing my expuiinct ts 1 will designate that direction ot 
rotation in wh.ch the white face precedes as positive, and the 
reverse as negative. It will be lemembered that, under ordinaty 
circumstances, radiation towards cither radiometer pioduces 
positive rotation. 

1. If a glass tumbler be hea'ed the temperature of boiling 
water, and inverted over the mica radiometer, there is lutle or 
no immediate motion of the fly, but quickly a negative nation 
sets in, feeble at first, but rapidly becoming lively, and presently 
dying away. 

2. If after the fly has come to rest the hot tumbler be removed, 
a p sitive rotation soon sets in, which becomes pretty lively • and 
then gradually dies away as the apparatus cools. 

3. If the tumbler be heated to a somewhat higher temperature, 
on tirs*t inverting it over the laiiomcter there is a slight positive 
rotation, commencing with ttie j rompti:ude usual ii the case of 
a feeble luminous radiation, but quickly succeeded by the negative 

j rotation already described. Ii the tumbler be heated still more 
highly, the initial positive rotation is stronger, and lasts longer, 
and the subsequent negative rotation is tardy and feeble. 

4. If the pith radiometer be treated as in § 1, the result is the 
; same, with the remarkable difleraice that the rotation is positive 
j instead of negative ; it is also less lively. 

Paper read at the Rovat Society, December 20. by Prof. G, G. Stokes, 
SetjULS. 
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^ But if the tumbler be removed when the fly has come to 
rest, it remains at rest, or nearly so. 

6. If the tumbler be more strongly heated, positive rotation 
logins as promptly as with light. In this case the tumbler must 
rot be left long over the radiometer, for fear the vacuum should 
be spoiled by the evolution of gas from the pith. 

7. If the tumbler be heated by holding it over the spout of a 
kettle from which steam is issuing, and held there till the con- 
densation of wa*er has approximately ceased, and he then 
inverted over the pith radiometer, the bulb is immediately 
bedewed, cn^ a fixative rotanon is almost immediately set up, 
though sometimes, just at the very first moment, there is a trace 
of positive n tat ion. The negative rotation is lively, but not 
lasting ; and after fifteen seconds or so, is exchanged for a posi- 
tive rotation, which is not lively, but lasts longer. 

8. If the tumbler be lifted when the negative rotation has 
ceased, and the dewed surface be strongly blown upon, a lively 
but brief positive rotation is set up. 

9. To produce positive rotation by blowing it is not esstntial 
that tie bulb be wet. If it be merely warm, and the circum- 
stances arc such tlat the fly is at re.^t for the moment, or nearly 
so, blowing produces positive rotation, though much less strongly 
than when the bulb is wet. 

10. If the tumbler be heated as in § 7, and inverted over the mica 
radiometer, the rotation is positive, as when the tumbler is dry. 

11. If the tumbler or a cup be smoked inside (to facilitate 
radiatic n), htatid to a little beyond the temperature of boi'ing 
water, and inverted over the pith radiometer, a positive rotation 
is produced ; and if, when this has ceased, which takes place in 
a couple of minutes or so, the heated vesstl be removed, a 
negative, though not lively, rotation is produced as the apparatus 
cools. 

12. These results do not seem difficult to co-ordinate so far as 
to reduce them to their proximate cause. 

As regards the small quantity, if any, of heat radiated diiectly 
across the g.a*-s of the bulb, the action of which was experi- 
mentally distinguishable by its promptitude, both radiometers 
behaved in the ordinary way. 

13. As regards the mica radiometer, when the bulb gets heated 
and radiates towards the fly the fly is impelled in the negative 
direction as //the white pearly mica were black and the lamp- 
black weie white. And there is nothing opposed to what we 
know in supposing that such is really their relative older of 
darkness as regards the heat of low refrangibility absorbed and 
radiated by the glass ; for the researches of Melluni and others 
have shown that lampblack is, if not absolutely white, at any 
rate very far from black as regards heat of low refrangibiliiy. On 
the other hand, glass and mica are both silicates, r.ot so very dis- 
similar in chemical composition, and it would not therefore be 
very wonderful, but rather the reverse, if there were a general 
similarity in their mode of absorption of radiant heat, so that the 
heat most freely radiated by glass and accordingly abounding in 
the radiation from thin glass such as that of the bulb, were 
grteuily absorbed by mica. The explanation of the reversal of 
the action when heat and cold were interchanged is loo well 
known to itquire mention. 

14. With ihe pith radiometer, when the bulb as a whole is 
heated, and radiates towards the fly, the impulse is positive, 
though less strong than in the case of the mica (§ 4) ; and when 
the bulb as a whole is cooler than the fly the impulse is negative 
(8 1 1 ). 

But to explain all the phenomena we must dissect the total 
radiation from or towards the bulb. When I first noticed the 
negative rotation produced by a heated wet tumbler, I was dis- 
posed to attribute it to radiation from the water, which possibly 
tne glass of the bulb might be thin enough to let pass ; but when 
■y 1 hot water in a glass vessel outside, even though the 
f 1 H er t thin » P rod «ced no sensible effect, and that 
i . ?? 1 . c b «*ted bulb when it was dry produced a similar 

T I?* 1 U * b «n dewed, though of much less amount, 

1 lh€ m °* lure ucted, not by direct radiation from 
! :ri« m r C ° DSe< } UCI1CC -° f a difference of quality between the 
™V’ ater ’ but by causing k rapid super- 

When the dry tumble r»d““ s E to .. c “° hn ?- 

fth&nrhtd at 8 , bulb, the radiation is 

, t .l J ^ absorption is most copious, it is 

nnt U .1. change of temperature is 

not by any means so much confined to the immediate rorface as 
when we have to deal with the latent he£t of vapour condensed 
on it, or obtained from it by rapid evaporation. ^ 


Hence, thin as is the glass of the hulb (about o 02 in. thick), 
we must still, in imagination, divide it into an outer and inner 
stratum, and examine the effects of these reparately. The heat 
radiated by cither stratum depends only on its tcmperstui e. but 
the radiation from the outer, on its way to the fly. is sifted by 
passing through the inner, and the portion for which gla*s U 
most excessively opaque is in great part stopped. It appears 
from the observed results that the residue acts decidedly nega- 
tively, while when the bulb is pretty uniformly heated there is 
positive action. We may in«er that if it weie possible to heat the 
inner stratum alone it would manifest a very 1 ecided positive 
action. 

15. In the struggle between the opposing actions of the outer 
and inner strata we see the explanation of the strange behaviour 
of the pith radiometer. In the experiment of § 7 the outer 
stratum at fust shows its negative action, but quickly the inner 
also gets heated, paitly by conduction from the outer, partly by 
direct radiation from the tumbler, and then the inner prevails. 
In the experiment of § 5 the whole bulb cool'-, partly by radia- 
tion, partly by convection, while the fly remains warmer ; and 
the slightly greater coolness of the outer lhanot the inner stratum 
makes up lor the superiority of the inner when the two are equally 
cool, so that the antagonistic actions marly balance, and slight 
causes, such as greater or less agitation of the air, sult.ee to make 
the balance incline one way or other. That the inner stratum 
would prevail if the two were about equally cooled may be 
inferred from the behaviour of the radiometer when the bulb is 
pretty uniformly heated (§§ 4, 11), or shown more directly by 
cooling the bulb with snow, when a negative rotation may l»c 
obtained. 

16. The complete definition of a radiation would involve the 
expression of the intensity ol each component of it as a function 
of some quantity serving to define the quality of the component, 
such as its refractive index in a standard medium, or its wave- 
length, or the squared reciprocal ol the wave-length. 1 The 
experimental determination of the character, as thus defined, of 
a radiation consisting of invisible heat-rays is beset with difficul- 
ties, at least in the case of heat of extremely low refrangibility ; 
and in general we can do little more than speak in a rough way 
of the radiation as being of such or such a kind. It is obvious 
that the behaviour of radiometers by itself alone affords no indi- 
cation of the rcfrangibihties of the kinds of heat with which we 
have to deal ; neveithelrss, by combining what we know of the 
behaviour of bodies in respect to radiations in general (especially 
luminous radiations, which are the most easily studied) with 
what we observe as to the motions of radiometers, we may arrive 
at some probable conclusions. 

17. We may evidently conceive a series of ethereal vibrations 
of any periodic time, however great, to be incident on a homo- 
geneous medium such as glass, and inquire in what manner the 
rate of absorption would change with the period ; though 
whether we can actually produce ethereal vibrations of a very 
long period is another question, seeing that we can only act on 
the ether by the intervention of matter, and are limited to such 
periods of vibration as matter can assume when vibrating mole- 
cularly, in a manner communicable to the ether, and not as a 
continuous mass, in the manner of the vibrations which produce 
sound. We may inquire whether, cm continually increasing the 
period of vibration, the glass (or other medium) would ultimately 
Lecorr e and remain very opaque, or whether, after passing 
through a range of opacity, it would become transparent again, 
on still further increasing the period of the incident vibrations. 

1 8. This is a question the experimental answer to which, as 
it seems to me, could only be given, in so far as it could be 
given at all, as a result of a long series of experiments, of a 
kind that Melloni has barely touched on. A variety of consider- 
ations, which I could not explain in short compass, lead me to 
regard the second alternative as the more probable, namely, 
that, on increasing the periodic time, homogeneous substances 
in general (perhaps even metals, though this is doubtful) become 
at last transparent, or at least comparatively so. The limit 
opacity, in all probability, varies from one substance to another; 
and the lower it is, the lower would be the lowest refrangibility 
of the radiation which the same substance is capable of emitting. 

19. In what immediately follows I shall suppose accordingly 
that glass is strongly absorbing through a certain range 01 low 

* A map of the spectrum, constructed with the squared reciprocals of the 
wave-lengths fo r abscissae, would be referred to a natural standard, no lew 
than that of Anc^trftm, which is constructed according to wave-lengths ; 
while it would have the greet advantage of admitting of ready comparison 
with refraction spectra, the kind almost always used. 
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refrangibility, on both sides of which it gradually becomes trans- 
parent again. 1 Imagine a spectrum containing radiations of all 
refrangibilities with which we have to deal ; let portions of th : s 
spectrum on the two sides of the region of powerful absorption for 
glass be called wings of that region, and let left to right be the 
order of increasing refrangibility. Then the spectrum of the 
radiation from a thin plate of glass, if it could be observed, would 
be seen to occupy the region of chief absorbing (and therefore 
emitting) power and its wings. The spectrum of the radiation 
from the outer stratum of the bulb of the pith radiometer, after 
transmission through the inner, would consist of two wings, with 
a blank, or nearly blank, space between ; it would resemble, in 
fact, a widened bright spectral line, with a dark band of reversal 
in its middle, save that, instead of being confined to extremely 
narrow limits of refrangibility, the central space and its wings 
would be of wide extent. It follows from the experiments that, 
in the complete radiation from glass, the portions of the spectrum 
called the wings together act negatively, the portion between 
positively. It does not, of course, follow that each wing acts 
negatively, but only that the balance of the two is negative. 
When the tumbler is heated a little over 212 0 there is a slight 
positive action from radiation which passes directly through the 
bulb. The circumstances lead us to reyard this as an extension 
of the right wing ; for it comes from a depth, measured from the 
inner surface of the bulb in glass, i. c . , not counting the interven- 
ing air, somewhat greater than the thickness of the wall of the 
bulb; and we know that the more a solid body is heated, the 
higher, as a rule, does the refrangibility of the radiation which it 
emits extend, and the greater the proportion of rays of high to 
those of low refrangibility. It is simplest, therefore, to suppose 
that the action of the right wing, like that of the space between 
the wings, is positive, and that the observed negative action in 
the experiment of § 7 is due to the excess of negative action of 
the left wing over positive action of the right. In the mica 
radiometer the experiments indicate no such difference of action 
in the different layers of the bulb as in the case of the pith radio- 
meter. Hence taking, in accordance with what now appears to 
l>e made out to be the theory of the motion of the radiometer, 
the direction in which the fly is impelled as an indication which 
is the warmer of the two faces of the discs, and that again as an 
indication which is the darker with respect to the radiation to 
which it is exposed, we arrive at the following results as regards 
the order of darkness of the substances for the three regions into 
which the spectrum of the incident radiation has been supposed 
to be divided, the name of the lighter substance being in each 
case placed above that of the darker : — 


Left wing;. 

From pith radiometer 
From mica radiometer 


Kegion of intense 



Jt 1111. 1 1111. 

lampblack. lampblack. 

Lampblack. Mica 

Mica. Lampblack. 


lienee, on descending in refrangibility, the order of darkness 
of the two substances o either pair is at first the same as for the 
visible spectrum, and at last the opposite ; and the reversal of 
the order takes place sooner with mica and lampblack than with 
pith und lampblack. The order falls in very well with that of 
the chemical complexity of the three substances. 

20. The whole subject of the behaviour of bodies with respect 
to radiant heat of the lowest degrees of refrangibility seems to 
me to need a thorough experimental investigation. The inves- 
tigation, however, is one involving considerable difficulty. We 
can do little towards Classifying the rays with which we are 
working unless we can form a pure spectrum. A refraction 
spectrum is the most convenient ; but the only substance known 
which would be approximately suitable for forming the prism, 
lens, &c., required for such a spectrum, and for confining 
liquids, is rock-salt, of which it is extremely difficult to procure 
perfectly limpid specimens of any size ; and even rock-salt 
itself, as Prof. Balfour Stewart has shown, is defective in trans- 
parency for certain kinds of radiant heat. Then, again, the only 
suitable measuring-instrument for such researches, the ther- 
mopile, demands a thorough examination with reference to the 
coating to be employed for absorbing the incident radiation. 
Hitherto lampblack has been used almost exclusively for the 
purpose ; and it is commonly assumed, in accordance with cer- 
tain of Melloni’s results, that lamplack absorbs equally hcat- 


1 It may be noticed that this supposition, which, st appearing the more 
probable, is adopted for clearness of conception, is not ess en t i a ll y involved 
in the explanation that follows, which would hardly be changed if the "left 
wing ” were not terminated on the left. 


«T» kind*. But the experiment* by which' Melloni 

established the partial diathermancy of lampblack prove that 
rays exist for the absorption of which that is un. 

suitable. 

On calling on Mr. Crookes after the above was written, I was 
surprised to find that all his mica radiometers behaved towards 
a heated glass shade in the opposite way to that he had given 
me, going round positively instead of negatively. Mr. Crookes 
showed me and gave me a specimen of the kind of mica he 
employs as eminently convenient for manipulation. It is found 
naturally in a condition resembling artificially roasted mica. It 
is not, however, quite so opaque for transmitted light, nor of 
quite such a pearly whiteness for reflected light as that which has 
been artificially roasted at a high temperature. The mica radio- 
meter that Mr. Crookes first gave me, which I will call M lt was, 
Mr. Gimingham told me, the only one thty had made with 
roasted mica. 

Mr. Crookes was so kind as to give me, for comparative ex- 
periment, a mica radiometer, which I will call M 2 , made from 
the natural foliated mica. It revolves a good deal more quickly 
than Mj under the influence of light ; it also gets more quickly 
under way, indicating that the mica is thinner. When covered 
with a hot glass it revolves positively, as already remarked ; 
there is, however, but little negative rotation when the glass is 
removed. 

The difference in the thickness and condition of the mica suf- 
ficiently explains the difference of behaviour of and M 2 . 
Any radiant heat incident on the white face that reaches the 
middle of the mica, whether it afterwards is absorbed by the 
mica or reaches and is absorbed by the lampblack, tends to heat 
the second or blackened face more than the first, and therefore 
conspires with the heat incident on the lampblack, and absorbed 
by it, to produce positive rotation ; and .the smaller thickness 
and less fine foliation of the natural mica are favourable to the 
transmission of radiant heat to such a depth. 

P.S. — It might be supposed at first sight that the change of 
rotation from negative to positive (m § 7) was due, not to a 
change in the conditions of absorption, but to the circumstance 
that the inner surface of the bulb had become waim by conduc- 
tion, so as to be warmer than the surfaces of the fly instead of 
colder. For we now know that the “repulsion resulting from 
radiation,” as in some way or other it undoubtedly does result, 
is an indirect effect, in which radiation acts only through the 
alterations it occasions in the superficial temperatures of the 
solids in contact with the rarefied gas ; and it might be sup- 
posed that when the inner surface of the bulb passed from colder 
than the fly to wanner, the direction of rotation would, on that 
account alone, be reversed. This, however, is not so. If bulb 
and fly are at a common temperature, and the instrument is pro- 
tected from radiation, the fly remains at rest whether the com- 
mon temperature be high or low. If a small portion of 
the total surtace in contact with the rarefied gas be 
warmed by any means, repulsion takes place, through the 
intervention of the rarefied gas, between the warmed sur- 
face and the opposed surfaces, if not too distant ; if it be 
cooled, the result is attraction. It does not matter whether the 
surface at the exceptional temperature belong to the fly or the 
bulb. The former takes place in the ordinary case of a radio- 
meter exposed to radiation, the latter in that of a radiometer at 
a uniform temperature and protected from radiation when a 
small portion of the bulb is wanned or cooled, in which case the 
part at the exceptional temperature repels or attracts the disc 
irrespectively of its colour or the nature of its coating. 1 Sup- 
pose now that the fly is being warmed by radiation from without, 
the bulb being cool, at least at its inner surface. Let A, B be 
the two kinds of faces of the discs, and suppose A to be the 
better absorber of the total radiation. Then A will be the 
warmer, and therefore will be more strongly repelled than B. 
Suppose now that the bulb is heated till its inner surface be- 
comes warmer than the fly. Then the fly will still be receiving 
beat by radiation, to some extent also by communication 
from the gas ; but this will be the same for both faces. 
Hence if A be still the better absorber of the two (A, B), 
A will be the warmer, and being less below the tem- 

1 Theoretically there would be a minute difference of temperature* pro- 
duced* other circumstances being alike, by the difference in the absorbing or 
emitting power of the two faces of a disc, as regards the radiation which is 
tha.dijmrcnce between the radiations from or towards the affected portion of 
tSbwl) and the same portiou at the normal temperature. But this, and the 
repubfon or attraction corresponding to it, would be only a maUquanttty ot 
the second order, the main effect being deemed one of the tat order. 
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peiature of the interior surface of the fly will be less at- 
tracted, or, which is the same, more repelled. Hence, whether 
the inner surface of the bulb be cooler or hotter than the 
fly, a reversal in the direction of rotation while the fly is being 
heated, indicates a reversal in the order of absorbing power of 
the two faces, and that, again, shows that the order is different 
for different components of the total radiation, and that the ratio 
of the intensity of those components has been changed. 

It is perhaps hardly necessary to observe that the radiometers 
mentioned in this paper are of the usual form— that is to say, that 
their arms are symmetrical, so far figure \$ concerned, with 
respect to a vertical plane passing through the point of support. 
Accordingly the rotation which is attained, for instance, with a 
radiometer with concave disks of aluminium, alike as to material 
on both faces (of which kind, again, I owe a beautiful specimen 
to Mr. Crookes’s kindness), has not been referred to. This rota- 
tion, depending on the more favourable presentation to the bulb 
of the outer (and therefore nearer and more efficient) portions of 
the fly on the convex than on the concave side, has nothing to 
do with the one isolated subject to which the present paper 
relates, namely, the elucidation of the peculiar behaviour in 
certain cases of certain kinds of radiometers, by a consideration 
of the heterogeneous character of the total he at- radiation. 

( To be continued. ) 
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Leeds. — By the liberality of the Worshipful the Drapers’ 
Company, the Council of the Yorkshire College are prepared to 
appoint an instructor in coal mining at the stipend of 100 1. per 
annum and half the students’ fees. A portion only of the 
instructor’s time will be required. The fuller conditions and 
duties of the office may be learned from the secretary. Applica- 
tions and testimonials must be received on or before January 18. 


Lexington, U.S. — In connection with the Cent nnial, efforts 
have been made in the United States to raise an endowment fund 
for Washington and Lee University, at Lexington, Va. The in- 
stitution dates from colonial times, and was endowed, while it 
was still only an academy, by Washington and other soldiers of 
the Revolution. Among other recent benefactors of the Uni- 
versity is Mr. L. J. McCormick, of Chicago, who has offered 
to give his magnificent telescope, made by Alvan Clark, of 
Cambridge, U.S., at a cost of 50,000 dols., provided the insti- 
tution would raise the necessary funds to equip and maintain it. 
The trustees have not yet been able to do anything towards the 
acceptance of this proposal. It would be a great misfortune if 
the conditions could not be complied with, and wc hope that the 
suggestion that the ladies in various parts of the States should 
take the matter up will be complied with ; there is no doubt if 
they make up their minds to success they will succeed. 

Berlin.— The great Prussian university is closely competing 
now with the Leipsic University in point of attendance. In the 
calendar which has just appeared we notice that the number of 
matriculated students during the present winter amounts to 2,839, 
an increase of 600 on the summer semester. They are divided 
among the faculties as follows: theological 168, legal 1,163, 
medical 345, philosophical 1,163. There arc 210 foreigners in 
the list, including 42 from America. Besides these matriculated 
students, there are 2,200 other persons in attendance on the 
lectures, belonging to the various technical and art schools of the 
Clt y. The corps of instructors numbers 210. nearly half of whom 
^e m the philosophical faculty. 

inro°. NN, ^ c winter attendance at the University is 859, an 
of suctv-two nn th* preceding semester. The philo- 
the legal 219, the medical 126, 
, and the Evangelical, 50. 
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rather belongs to the Lauraceae, the leaves closely resembling 
those of Pkorbe pallida. Mr. Dyer also exhibited a seed of 
EttidJa ScanJet ur, and another of an anonsic?ous plant {Cvatko- 
calyx Main^avi .’) found in the cu cum of Rhinoceros sumatrensis 
from Chittagong, and dissected at the Zo .logical Gardens, 
Regent’s Park ; and he likewise showed fruits of Onctwitpus 

ritiensis from the crop of a fruit-pigeon (Carp t phj s > ti laCrans). 

Attention was afterwards called by Mr. Dyer to the fruit-head 
of an Indian Pandanns made into a brush, the fibrous tissue of 
the drupes forming the bristles, and this instrument was said to 
be used to scrape cloth, like our teazle Flowers and 

foliage of Cinchona (C. caliuiya , vars., yosephtana and Anglic a) 
grown in the garden of Mr. J. Elliot, at Tottenham, were ex- 
hibited by that gentleman, whose researches among the quinine- 

bearing trees are already well known and appreciated. Mr. 

Moggridge read a note on the occurrence at Wallis Down, a 
heath near Bournemouth, of Dabeocia polifolu.— A paper on 
certain organs of the Cidarid® was communicated by Mr. Cha*. 
Stewart, who illustrated, amongst others, the subjoined points of 
his recent investigations. Among the sea-urchins the families 
Diadematid®, Echinometrid®, and Echinid®, have long l>een 
known to possess external branchi® ; but the existence of 
such in the Cidarid® has been denied by Muller, though insisted 
on by Alex. Agassiz. Mr. Stewart finds in Dorocidaris pa pill at a 
five organs corresponding to branchi®, but situated internally. 
The water bathing these interior gills finds ingress and egress by 
a crevice near the “ compasses,” the peculiar mechanism of the 
teeth and jaws producing the temporary opening in question. As 
respects the pedicellari® of Cidarid®, where the jaw ends in a ter- 
minal hollow fang, there is an additional orifice to that at the tip, 
besides two glands in the vicinity ; he suggests this to be a 
poison apparatus, comparable to the falccs of the spider, and 
poison sac and tooth of venomous serpents.— The Secretary read 
a paper by Dr. I. Bayley Balfour, “Observations on the genus 
Pandanns .” Few families of plants present more difficulty in 
their elucidation than the Tandanace® ; this by variability of 
species, difficulty of procuring the male flower, with little cha- 
racter in the leaves, while the fruit loses its distinctive features in 
drying. The Screw-pines had attracted the notice of the early 
voyagers, but their descriptions are confused. To Rumphius 
we owe the name Pandanus, though his account and figures are 
poor compared with Reede’s of a century before. Linn®us, though 
indicating a plant under the name l>r amelia sylrestris , omitted the 
genus Pattdanus % a want supplied by his son. Afterwards, 
as species increased, many new genera were unnecessarily intro- 
duced, which Dr. Balfour is now inclined to reject ; even Brong- 
niart’s New Caledonia genera do no^laim acceptance. Panda - 
nus runs over a great breadth of longitude, viz., from east 
tropical Africa through the Mascarenc Islands, India, Indian 
Archipelago, and Australia, to the Sandwich Islands. The 
East Archipelago and the Mascarencs arc centres whose species 
do not commingle. There succeeds in this paper other facts and 
an extensive list of names and references to all the Pandani 
known. — The substance was given of a report on a small col- 
lection of insects obtained by Dr. J. C. Plocm, in Java, with 
description of a new species of Iloplia , by Chan. O. Waterhouse, 
of the British Museum. — The Secretary read a communication 
by Dr. J. Stirton, viz., “Notes on the Kcv. Mr. Crombie’s paper 
on the Lichens of the Challenger Expedition,” and another note by 
Dr. R. C. A. Prior, relative to the migration of wild geese, pur- 
ported to have passed from North America to the African coast. 

Physical Society, December 15.— Prof. G. C. Foster, pre- 
sident, in the chair. — The following candidates were elected 
Members of the Society : — W. E. Ayrton, J. M. Cameron, J. W. 
Clark, J. E. Judson, B.A., II. N. Moseley, M.A., F.R.S., 
Lord Rayleigh, M.A., F.R.S., W. N. Stocker, M.A., and 
H. T. Wood.— Mr. C. W. Cooke read for the author, Prof. 
S. P. Thompson, a paper on permanent Plateau films, and 
exhibited the process of their formation. After a brief enumera- 
tion of the various attempts made bv Plateau himself, Schwartz, 
Mach, Rottier, and others, most of which are described in the 
work of Plateau, the author described his own experiment on 
the subject. As the result of these he concludes that the best 
films are obtained by using a mixture of 46 per cent, of pure 
amber-coloured resin, and 54 of Canada balsam, which showd 
be heated to from 93* to 95 0 C. The frames for forming the 
film* are made of brass wire 0 3 mm. in diameter, and when 
thicker wire 1 * is employed they are found to be irregular in 
consequence of the retention of heat by the metaL The film s 
are obtained by simply introducing these frames into the hea t ed 
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mixture, and they harden almost immediately on exposure tojthe 
air ; but better results are obtained by slow drying in an air 
bath heated up to 8o° C., and allowed to cool, in proof of the 
toughness of the films it was mentioned that a fiat circular film 
4 cm. in diameter, had supported a 50-gramme brass weight at 
its centre.— Mr. Sedley Taylor then exhibited some experiments 
in illustration of a paper on the colours exhibited by vibrating 
liquid films which he has recently communicated to the Royal 
Society. — Dr. Guthrie exhibited a simple lecture illustration of 
the action of the telephone. Two similar coils of wire are 
placed one on the end of a bar magnet, and the other on a soft 
iron core. A tin disc about three inches in diameter is sus- 
pended by two threads almost in contact with one end of this 
latter, and when a similar disc is brought, at regular intervals, 
against the end of the magnet which is provided with the coil, a 
distinct movement of the first-named disc is observed which can 
be easily increased by properly timing the movement of the 
inducing disc. 

Anthropological Institute, November 27.— Mr. John 
Evans, D.C.L., F.R.S., president, in the chair. — The elec- 
tion of five new members was announced. — Major-Gen. A. 
Lane Fox, F. R.S., exhibited various objects from Istria and 
Scinde. — The Director read some notes on Socotra, by Capt. 
Hunter, R.N., in which some of Lieut. Wellstead’s statements 
about that island were criticised.— A paper on the Zaparos, by 
Mr. A. Simpson, was then read, in which many interesting 
observations of these tribes of “ Equador ” were recorded. 
Their wonderful tracking powers, abstention from heavy meats, 
such as tapir and peccari, curious mode of training hunting-dogs, 
were described. Their enjoyment in the destruction of life, 
human or animal, with the exception of the alligator, which they 
will not touch themselves, was very marked. The Napos do 
not resemble them in this respect. The Zaparos are very dis- 
united, and wander about in separate hotdes, the worst of which 
are the Supinuf. Couft*hip is sometimes carried on by a silent 
invitation by the suitor to his elect to cook his food. If rejected, 
he tries elsewhere. The Zaparos arc described as ol a happy 
and cheerful disposition, very superstitious, believing in an evil 
spirit, and very poor and almost nude. — A paper on the MaUyo 
Polynesians, by Rev. S. J. Whitinee, was then read, in which 
the author noted the high social position of women in the 
Samoan group, as compared with their place among the black 
Polynesians. The existence of hereditary ranks and titles among 
the bronvn Polynesians seems to the author 10 indicate a former 
higher condition. The author referred to the difficulties expe- 
rienced by missionaries in obtaining the true versions of the 
native poems and myths, and not^d the custom of preserving the 
myths in poetry as well as prose, the two versions acting one as 
a check on the other, and so preserving the correctness one of 
the other. In the discussion, Major-Gen. A. Lane Fox, Mr. 
Blackmore, Mr. Hyde Clarke, and others, took part. 

Entomological Society, December 5.— J. W. Dunning, vice- 
president, in the chair. — Mr. W. L. Distant exhibited specimens of 
the rare species of Hemiptera-lieteroptera, Tetroxia beauvoisit , 
and Oneocephalus subspittosus, from the West Coast of Africa. — 
Mr. F. Smith exhibited a fine senes of Macrop's labia la t male and 
female, captured near Norwich by Mr. I. B. Biidgman. — Mr. 
Smith also exhibited a specimen of Rophiles quinquesfinosus, a 
genus and species new to the British llymenoptera, captured near 
Hastings i»y the Rev. E. H. Bloomfield, — Mr. Meldola exhibited 
three fine photographic enlargements of micro-photographs 
(two bong of parts of insects) taken by Mr. Edward Viles, of 
Pendryl Hall, Wolverhampton. The photographs, which had 
been exhibited at the recent exhibition of the Photographic 
Society were 30 x 24 in., while the original negatives were 3 in. 
square. — Mr. Meldola likewise performed an acoustical expe- 
riment illustrating the action of the stridulating apparatus in the 
Phasma {Pterinoxylus), an account of which had been given to 
the society by Mr. Wood Mason at the last meeting. — Mr. Wood 
Mason made further remarks on the structure of the stridulating 
organ in scorpions. — Mr. F. Smith mentioned a case of stridu* 
lation occurring in a British species of Curculionidct ( A cades ] ). — 
Mr. Dunning called attention to a striking case of mimicry 
recorded by Mr. Neville Goodman in the Proceedings of the 
Cambridge Philosophical Society for February, 1877, the mimic 
being a species of Laphria , and the model, the well-known 
Egyptian hornet, Vespa orientalis. —Mr. F. Smith* read a paper 
containing descriptions of new species oi hymenopterous insects 
from New Zealand, collected by Prof. Hutton at Otago. — Mr. 
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A. G. Butler communicated ft paper on the Lepidoptera of the 
Amazons, coUerted by Dr. James W. H. Trail during the yean 
1873 to 1875.— Dr. Sharp communicated the following papers 
Descriptions of eight new species and a new genus of Cossonides, 
from New Zealand, and descriptions of some new species and a 
new genus of Rhyncophorous Coleoptera, from the Hawaiian 
Islands. 

Manchester 

Literary and Philosophical Society, October 16.— Mr. 
E. W. Binney, F.R.S., president, in the chair. —The Pre- 
sident exhibited to the meeting some coal-measure plants 
and other organic remains from Spain. From the cha- 
racter of the fossil organic remains and the nature of the strata 
he was led to believe that the coal-field of Puertollano was of the 
same geological age as our true English coal-measure 3.— Mr. 
M. P. Pattison Muir, F.R.S.E., exhibited and gave a descrip- 
tion of a modified form of Hofmann’s apparatus for determining 
vapour densities.— Note on an edible clay from New Zealand, 
by M. M. Pattison Muir, F. R.S.E. The author lately received 
from Mr. R. E. Day, a small specimen of a clay which is gteedily 
eaten by the sheep in a certain district in New Zealand. The 
clay was brought by Mr. Day from Simon’s Pa-s Station, 
Mackenzie Country, South Island. It there form? a range of 
low bare hills : the sheep (merino sheep) eat very considerable 
quantities of the clay without appearing to be any the worse for 
it. It is supposed by the shepherds that the clay must contain 
salt, and that it is to supply the deficiency of this article of food 
that the sheep resort to the earth. 7'he analysis shows that very 
probably the shepherds are right : — Silica, 61*25; alumina, 
17 97 ; ferric oxide, 572; calcium oxide, 1 *91 ; magnesium 
oxide, 0*87 ; alkalies (as chlorides), 3*69 ; organic matter, 1*77 ; 
water, 7*3 1 ■* 100*49. — On the decomposition of calcium sul- 
phate by alkaline chlorides ; a contribution to agricultural 
chemistry, by M. M. Pattison Muir, F. P.S.E. — On some 
thionates, by II. Baker, s'udent in the Owens College. Com- 
municated by Prof. C. Schorlemmer, F.R.S. 

Vienna 

Imperial Academy of Sciences, October 18. — On the 
chemical nature of peptone and its relation to albumen, by M. 
Herth. — On the addition of prussic acid to urea, and on the 
acion of trichloric lactic acid on urea, by M. Cenh. — Trans- 
formation of cyanamide into ammelide, by M M. Cech and Dehmel. 
— New discoveries on the negative helio’ropism of above-ground 
parts of plants, by M. Wiesner. — On Fraunhofer’s rings, 
Quet-let’s stripes, and allied phenomena, by M. Exner. 

October 25. — On the connection of n straight lines in the plane, 
and on properties of the triangle and two proportions ot $ einer 
therewith connected, by M. Kantor. — On the structure and the 
growth of some forms of mould-fungus, by M. HasNloch. — On 
the development of the small pollen-plants of Colchicum aulum - 
nale L., by M. Tomaschek. — On the secular acceleration of the 
mean motion of the moon, by M. v. Littrow. 
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the employment of sulphurous acid, by giving the gas time 
to cool after compression. M. Cailletet has not yet ob- 
tained, at all events, so far as we yet know, oxygen in a 
liquid form, as M. Pictet has done ; on being separated 
from its enormous pressure it has merely put on the 
appearance of a cloud. 

M. Pictet's arrangements are more elaborate. He uses 
four vacuum- and force-pumps, similar to those which 
were recently exhibited in the Loan Collection of Scien- 
tific Apparatus for making ice, driven by an engine of 
15-horse power. Two of these are employed in procuring 
a reduction of temperature in a tube about four feet long 
containing sulphurous acid. This is done in the follow- 
ing way : the vacuum pump withdraws the vapour from 
above the surface of the liquid sulphurous acid in the 
tube, which, like all the others subsequently to be men- 
tioned, is slightly inclined so as to give the maximum of 
evaporating surface. The force-pump then compresses 
this vapour, and sends it into a separate reservoir, where 
it is again cooled and liquefied ; the freshly- formed 
liquid is allowed to return under control to the tube first 
referred to, so that a complete circulation is maintained. 
With the pumps at full work there is a nearly perfect 
vacuum over the liquid and the temperature falls to — 65° 
or — 70° C. 

M. Pictet uses this sulphurous acid as a cold-water 
jacket, as we shall see. It is used to cool the carbonic acid 
after compression, as water is used to cool the sulphurous 
acid after compression. 

This is managed as follows : -In the lube thus filled 
with liquid sulphurous acid at a temperature of - 6o° C. 
there is another central one of the same length but 
naturally of smaller diameter. This central tube M. 
Pictet fills with liquid carbonic acid at a pressure 
of four or six atmospheres. This is then let into 
another tube four metres long and four centimetres in 
diameter. When thus filled the liquid is next reduced 
to the solid form and a temperature of - 140° C,, the 
extraction of heat being effected as before by the pump, 
which extracts three litres of gas per stroke and makes 
100 strokes a minute. 

Now it is the turn of the oxygen. 

Just as the tube coritaining carbonic acid was placed 
in the tube containing sulphurous acid, so is a tube con- 
taining oxygen inserted in the long tube containing the 
now solidified carbonic acid. This tube is five metres 
long, fourteen millimetres in exterior diameter, and only 
four in interior diameter— the glass is very thick. The 
whole surface of this tube, except the ends which project 
beyond the ends of the carbonic acid tube, is surrounded 
by the frosen carbonic acid. 

One end of this tube is connected with a strong shell 
containing chlorate of potash, the other end is furnished 
with a stop-cock. 

When the tube was as cold as its surroundings, 
heat was applied to the chlorate, and a pressure of 
500 atmospheres was registered ; this descended to 32a 
The stop-cock was then opened, and a liquid shot out 
with such violence that none could be secured, though we 
shall hear of this soon. 

Pieces of lighted wood held in this stream sponta- 
neously inflamed with tremendous violence. 0 

In this way, then, has oxygen been liquefied at last. 


But this result has no sooner filled us with surprise than 
it has been completely eclipsed. On the last day of 
December, a week after the meeting of the Academy to 
which we have referred, M. Cailletet performed a series of 
experiments in the laboratory of the £cole Normale at 
Paris, in the presence of Berthelot, Boussingault, St. 
Claire Deville, Mascart, and other leading French 
chemists and physicists, using the same method as that 
formerly employed for oxygen and he then and there 
liquefied hydrogen, nitrogen, and air ! 

M. Cailletet first introduced pure nitrogen gas into the 
apparatus. Under a pressure of 200 atmospheres the tube 
was opened, and a number of drops of liquid nitrogen were 
formed. Hydrogen was next experimented with, and this, 
the lightest and most difficult of all gases, was reduced to 
the form of a mist at 280 atmospheres. The degree of 
cold attained by the sudden release of these compressed 
gases is scarcely conceivable. The physicists present at 
the experiment estimated it at - 300° C. 

Although oxygen and nitrogen had both been liquefied, 
it was deemed of interest to carry out the process with 
air, and the apparatus was filled with the latter, carefully 
dried and freed from carbonic acid. The experiment 
yielded the same result. On opening the tube a stream 
of liquid air issued from it resembling the fine jets forced 
from our modem perfume bottles. 

These more recent results are all the more surprising 
as, at an earlier stage, hydrogen, at a pressure of 300 
atmospheres, has shown no signs of g’ving way. 

These brilliant and important results, though, as we 
have said, they give us no new idea on the constitution of 
matter, open out a magnificent vista for future experi- 
ment. First, we shall doubtless be able to study solid 
oxygen, hydrogen, and air, and if MM. Pictet and Caille- 
tet succeed in this there will then be the history to write 
of the changes of molecular state, probably accompanied 
by changes of colour, through which these elemental 
substances pass in their new transformations. 

There is a distinct lesson to be learnt from the sources 
whence these startling touts dc force have originated. 
The means at the command of both MM. Cailletet and 
Pictet arise from the industrial requirements of these 
gentlemen, one for making iron, the other for making ice. 

Why then in England, the land of practical science, 
have we not more men like MM. Cailletet and Pictet to 
utilise for purposes of research the vast means at their 
disposal, or at all events to allow others to use them ? 

It is also clear that to cope with modern requirements 
our laboratories must no longer contain merely an anti- 
quated air-pump, a Leyden jar, and a few bottles, as many 
of them do. The professor should be in charge of a 
work- instead of an old curiosity-shop, and the scale of 
his operations must be large if he is to march with the 
times— times which, with the liquefaction of the most 
refractory gases, mark an epoch in the history of science. 


HUXLEY'S PHYSIOGRAPHY 
Physiography: an Introduction to the Study of Nature . 

By T. H. Huxley, F.R.S. (London : Macmillan and 

Co., l877,) , m . , 

aJ|<ONG educational works which are calculated to 
MTj[fford real assistance to the teacher in his all-import- 
int labours, we may recognise two distinct classes. One 
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of these includes the “ text-books,” which should aim at 
presenting only the accurate and well-proportioned outlines 
of a system of instruction, leaving it to the teacher himself 
so to fill in these outlines with explanation and illustration, 
as to cause the new facts and reasonings to produce the 
most vivid and abiding impressions upon the minds of his 
pupils. But inasmuch as the attainment of such a result 
demands much practical skill and educational tact— a 
skill and tact which are by no means easy of acquirement 
— the necessity and value of another class of works be- 
comes manifest. This second class of educational works 
comprises such as aim at instructing the teacher how 
best to perform his difficult task ; which exemplify the 
work of explanation, illustrate the art of illustration, and 
show how the dry bones of barren facts may, by clear 
arrangement and logical connection, be compacted into 
a body of real knowledge, and this body by being infused 
with the earnest intelligence of the teacher, may be 
quickened into active and fruitful life in the minds of 
the scholars. 

It is to this latter very important class of educational 


is demanded is that the methods of modern scientific 
thought should be made familiar to every mind, that a 
few leading and necessary truths should be taught con- 
cerning the world in which we live and the laws which 
control its potent forces (seeing that upon our knowledge 
or ignorance of these depends much of our happiness and 
success or our misery and failure in the adventure of life), 
and that, last but not least, the minds of all young people 
should be conducted within the threshold of the temple 
of natural knowledge, so that any among them that may 
be endowed with the necessary capabilities may learn 
there to dedicate themselves to the pursuit of science. 

How can this elementary instruction in science be best 
imparted to the young ? This is the important question 
which Prof. Huxley applies himself to answer in the work 
before us ; and he accomplishes his object much better 
by means of example than he could by any amount of 
discussion of the general principles of the art of teaching. 
On several other occasions the author has indicated the 
importance of making a knowledge of the more striking 
phenomena of nature, those with which wc come into 


works that we should be inclined to refer the book before contact in our cvery-day life, and which exercise the 


us, and we cannot therefore regard the designation of it 
as a “manual for students,” which is borne upon its cover 
— one for which we suspect that the author is not himself 
icsponsible-— as either happy or judicious. That some 
instruction in the physical laws of that universe in which 
we are placed ought to form a recognised part of our 
system of elementary education has been again and again 
maintained and strongly insisted upon by scientific men, 
and by none more persistently or more urgently than 
by the author of the present work. When wc reflect on 
the fact that to the man who has learnt to recognise, obey j 
and apply these laws, Nature reveals herself as a helpful ] 
and bountiful mother, ever ready to aid him n his in- 
dustry, his arts, and his commerce ; while to him who 
ignores or violates these laws she is known only as a 
terribly relentless and avenging goddess, ever thwarting 
his most earnest endeavours, and scourging him with 
plagues, pestilences, and famines — it is hard to realise 
how slowly the necessity for this instruction in natural 
knowledge has forced itself upon the minds of those who 
are responsible for the scheme of elementary education 
adopted in this country. But society — the machinery of 
which is every day becoming more complicated and more 
susceptible to those painful consequences which follow 
from the infringement of the laws of nature— will doubt- 
less in the end demand, as indeed it has a right to do, 
that every unit in her organisation should be fitted so to 
play his part, as to avoid the danger to himself and others 
which the neglect or violation of natural laws invariably 
entails. 

Almost every demand that the principles of physical 
science should be taught in our elementary schools, has 
been met with the objection that our knowledge of nature 
and her laws has in recent years grown to such an ex- 
tent, and ramified into so vast a number of channels as to 
ma e any attempt to teach it to the young quite hopeless. 
As well might we point to the number of volumes in the 
library of the British Museum, and declare that their 
existence demonstrates the uselessness of teaching the art 
of reading. N o one, of course, would desire that an epitome 
all the sciences should be taught to children ; but what 


greatest influence on our daily occupations and experi- 
ences, the starting-point of our introduction to the world 
of scientific thought ; and it is to this vestibule of the 
temple of natural science that he applies the name of 
“ Physiography.” 

The author of the present work of course recognises 
that first principle of good teaching which consists in 
fastening at first on facts and ideas which arc known and 
familiar, and from thence leading the minds of the 
student by a succession of steps, no one of which shall 
present any serious difficulties, up to those more unfa- 
miliar observations and those less obvious deductions 
from them, which if presented in the first instance might 
startle and repel rather than attract the scholar. Wc 
must ask the reader himself to trace in the work before 
us how, setting out from the most striking and easily 
observed facts about the River Thames, Prof. Huxley 
shows his admirable skill in teaching by leading his 
readers through a series of reasonings couched in 
simple and untechnical, but always accurate and ele- 
gant, language, up to the grandest truths in physics, 
biology, geology, and astronomy; how, throughout, happy 
analogies and telling illustrations make the path of the 
scholar, light, easy, and pleasant ; and how in all this 
nothing of the exactness and dignity of science is sacri- 
ficed to a desire to say those fine or funny things which 
are too often supposed to convert a prosy book into a 
" popular * one. 

The teacher who takes these easy lessons in elementary 
science and simply repeats them to his scholars can 
scarcely fail to communicate some sound and useful 
instruction to them. But every competent and judicious 
teacher will prize Prof. Huxley’s book rather as a model 
than as a 11 crib ” — and this is the light in which the author, 
we are persuaded, would desire that his work should be 
regarded by them. It is as easy, for example, to make the 
Mersey, the Severn, the Forth, or the Clyde the starting 
point of our studies of nature, as the Thames, and in Man- 
chester, Bristol, Edinburgh, or Glasgow respectively, it is far 
better to dp so ; nor will any well-instructed teacher find 
the smallest difficulty in thus adapting his lesions to his 







auditory* To such teachers as have never studied or 
thought on scientific questions themselves, our advice 
would be to content themselves with placing Prof. 
Huxley's book in their school-libraries, and not to run 
the risk of spoiling its teachings by filtering them through 
their own minds. 

We have spoken at such length on the value of this 
work to the teacher, as to leave but little space for refer- 
ence to its interest to the general reader, yet this is by no 
means small ; to those who seek an “ introduction to the 
study of nature,” which shall be at the same time both 
sound and readable, exact and untechnical, we most 
heartily commend the work before us. 

We are informed in the preface that the idea of 
this work has long been entertained, and its pi in 
and methods frequently revolved in the mind of the 
author. It is probable that not a little of its present 
excellence is due to this slow maturation of its plan, 
assisted, as we learn that its development has been, by 
its embodiment in two successive courses of lectures— on 
the shorthand notes of one of which the present book is 
based. In seeking for an editor ta relieve him of the 
more trying labour of book- making, Prof, i I uxlcy has been 
fortunate in securing the services of Mr. Kudlcr, whose 
knowledge of a great number of branches of science 
is combined with much literary skill. To this cause 
we may attribute the small number of inaccuracies in 
either fact or expression which ;icai\ful perusal of the 
work has revealed. Such as do occur may be easily 
remedied in the new edition, whit h we ha\e no doubt will 


is unlucky in his notice of the first discovery of the 
famous star of Tycho Brahe in 15 72,* reproducing from 
Sir John Herschel’s ‘■Outlines,” the story of Tycho’s 
attention having been first directed to the object on the 
evening of November 11, by seeing “a group of country 
people gazing at a star which he was sure did not exist 
an hour before.” This story is as much a myth as any- 
thing in the volume before us, as will be evident to the 
reader who consults the account of his first observation 
and of the observations of others given by Tycho himself, 
and it is strange that the statement which has misled 
Mr. Proctor should have been continued in the various 
editions of Sir John Herschel’s “Astronomy” since 
the year 1833. The account given in the chapter “On 
some Astronomical Myths” of the actual position 
of the intra- Mercurial plana question is too incomplete 
to enable the reader to form a competent judgment there- 
upon, though it may leave him under the impression that 
there is something mythical about it. Mr. Proctor appears 
to reject “ the idea of wiliul deception ” on the part of 
astronomical observers — in which case the mere expres- 
sion of disbelief in the existence of an intra Mercurial 
body or bodies does not assist explanation of recorded 
observations, more particularly where motion has been 
remarked. There are a few numerical errors in the 
volume, as in the note on p. 235, where it is stated that 
the comet of the August meteor* has “a period of at least 
150 years so long a period would be irreconcilable with 
the observations, and the very complete investigation by 
Prof. Oppolzer assigns 121 1 years' as the most probable 
length of the revolution. Put as already stated there is 
general accuracy of detail, and the volume will doubtless 
be found acceptable to tlm particular class of readers for 
whom it has been prepare,). 


soon be called for. 

In concluding this notice wc cannot refrain from con- 
gratulating its author upon the production of the work, 
and at the same time of assuring him that among all the 
labours he has undergone, and the sacrifices he lias made 
on behalf of elementary education in this country, none is 
likely to produce more valuable and more enduring fru.t 
than this much-needed model of the art of teaching tit * 
fundamental truths of natural science, the appearance of 
which at the present time wc cannot but regard a*; being 
most opportune. J. \Y. J. 

OUR BOOK SHELF 

Myths and Marvels of Astronomy. By Richard A. 

Proctor. (London : Chatto and Windus, 1878.) 

The author observes in his preface that “ the chief charm 
of astronomy with many does not resale in the wonders 
revealed to us by the science, but in the lore and legends 
connected with its history, the strange fancies with which 
in old times it has been associated, the half-forgotten 
myths to which it has given birth,” and further remarking 
that in our own times myths and fancies, startling inven- 
tions and paradoxes have also found place, h^ has framed 
the present volume to meet the tastes of the class of I 
readers which he bclieves^to be specially interested in j 
such matters. 

In a work confessedly written with this object in view, 
perhaps it (will hardly, be expected that there can be 
much to require notice in a scientific journal. An im- 
portant point will be accuracy of detail, and in this 
respect, except in two or three cases, we remark little to 
which exception can be taken. Amongst other subjects, 
the author enters upon “ the religion ” and the mysteries 
of the Great Pyramid, “Suns in flames,” the rings of 
Saturn, comets as portents, the notorious lunar- hoax of 
1835-36, and the origin of the constellation- figures. He 


LETTERS TO THE EDITOR 

{ 7 'he Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither ran he undertake to reiurn t 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

The Ed > tor urgently re./ueds cor < spondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to en ure the app arance even of com - 
munications containing interesting and novel facts.] 

Electrical Experiment 

The inclosed letter gives an account of an experiment in which 
an electric current appears to fie produced by the direct action 
of gravity, a lesult which, if clearly established, would be new 
and of considerable scientific in'e^est. 

In trying to lepeat the experiment yesterday I observed a con 
siderable deflexion of the galvanometer in the direction described 
by Mr. l’irani, but as this deflexion seemed to occur some 
seconds after the inversion of the tube, I examined the tube and 
found a small bubble of air working its way up through the 
solution, and as S0v)ii as it came to the top ^of the tube the 
deflexion occurred. 

1 have not yet had time to repeat*. the experiment without the 
bubble, but 1 mention this to j how that care must bj taken to 
secure that the electrolyte is homogeneous and that it does not 
contain anything which will either sink to the bottom of the tube 
or float to the top, so as to act alternately on the two electrodes. 

The fact that the deflexion continued :or some time after the 
tube was placed horizontally seems to indicate the possibility of 
something which was shifted from cn l to end when the tube was 
inverted, but remained where it was when the tube was only laid 
cm its side. J, Clerk Maxwell 

Cavendish Laboratory, Cambridge, December 28, 1877 

“ University of Melbourne, Oct. 30, 1877 

“ My Dear Sir,— On page 317 of vol. i. of your ‘Electricity 
and Magnetism ’ it is pointed out that a greater electromotive 
force is required to produce a given current between zinc elec- 
trode^ ill st solution of sulphate of zinc when zinc is carried up- 
waiwthan when it is carried downwards. 

“Iam not aware that it has been noticed that by the same 
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reasoning as that by which the induction of currents is deduced 
from the force exerted between a circuit and a magnet and the 
existence of contact electromotive force from the Peltier effect, 
it follows that a current should exist if two zi nc electrodes con- 
nected by a wire are immersed in a solution of sulphate of 2inc, 
the direction of the current being (in the solution) from the upper 
to the lower electrode, 

41 1 tested this a few days ago, using a gb.*s 1uV rghteen 

inches long, filled with a saturated solution cf 

sulphate of copper and closed by copper caj-i 
with wires attached. 

“On connecting the wires with a veiy 
delicate Thomson's astatic gal van muter b - 
longing to Prof, llalford, a very cons.derab 1 
deflection was produced (200 divisions) who , 
the tube was held venically, the direction 0; 
the deflection being reversed when the tube wa- icvcr»cd. 

“ If the tube, alter being held vertically, was placed in a hori- 
zontal position, the deflection diminished, but several minutes 
elapsed before the index came to zero, which ii eventually dub 
I cannot explain the time taken. I am now preprrmg to test the 
actual loss of weight of the upper electrode. 

“ I have the honour to be, Sir, 

“ Your obedient servant, 

“ F. J. Fjuwi, 

‘ Lecturer on Natural l’iulo-opliy and Lop.', 
University of Melbourne, 

“ I\S —If the phenomenon has not been notice 1 before I shall 
be obliged if you will kindly communicate it to Natuki*. 

“ J\ J. F.” 


The Telephone 

I have been much interested in the communication by 1 )r. 
Rontgen on a telephonic alarum. Daring the pail six or seven 
weeks, in investigating the phenomena of the telephone, chiefly as 
to the suggestions they offer regarding the mechanism of nervous 
transmission, 1 have frequently shown to friends the striking 
experiment described by Dr. Rontgen, and, amongst others, 
to Sir William Thomson. It has succeeded with ( 7 S , 
f 7.*, and with numerous forks up to f// B , bub ns stated by 
Dr. Rontgen, the best result was obtained with With 

those below this pitch the tone was feeble, whfLt with those 
above it it was transient, in consequence of the difficulty of 
kcej ing the small fork going. With //A,, woiked continuously 
by an electro-magnet, another fork of the same pitch sounded 
loudly and steaddy. I have also been engaged in some endea- 
vours to record on amoving surface the vibrations <»f the plate. 
1 hese have been , c o successful as to show that it F only a question 
of delicate adjustment. In endeavouring to utilise one telephone 
by making several frien Is listen at once, I lave Jound that by 
fixing the metal disc to a thin membrane over a small cavity 
filled with air, like a Koenig's capsule, and having a number of 
flexible leaden tubes connected with it, an ear placed at the end 
of each tul>e will hear distinctly. John G. Mi’Kindrick. 

Physiological Laboratory, University of Glasgow, 

December 31, 1877 


The Radiometer and its Lessons 
Prof. Osbornf. Reynolds (vol. xviii. p. 121) appears to 
have done himself less than justice in the extracts he' has sent 
y° u t . from . k* 5 earlier papers, as representing his published views 
not e * Ctl ° n r€S ^ ua ^ gas in radiometers. Lor the extracts do 
.. *° constitute an explanation of this action, whereas 
“Ojn which he makes the extracts contained what, 
me -L- lg -,?* Vc keen an explanation of the action of residual 
“ Uch . eUe that is admittedly erroneous ; and 
dude bith Prnf 1 *!? thC i^ n * y ones published before mine) con- 

m HM»SL U threVpS “"served by Mr C^kes! 

»ShTto%?y rin To Ob’?!' k ^ ti ^o[y t of "which be* 
from thi* nrfncir.1. . ^planation of the phenomenon 

-■eaari ws 

‘vST °dd“ t “ ^ i “ me< ^ a 2S d (i) I T 0 t °nd^te d '^en'd« 
whtch could occasion a sufficient flow of heat. He^quotei 
the passage in which be announced the result of his, as I 


believe, unsuccessful attempt to accomplish the former of 
these, but he omits the equally necessary \ assage in which he 
dealt with the latter. It will be found at page 407 of the 
7V.v<r.//*r;v of the Royal Society, vol. xxii., ami is couched in 
the following lei ms “ It must he remembered that « [which 
measures the outflow of heat] depends on the rate at which 
cold particles will come up to the hot surface, which it very slow 
when it depends only on the diffusion of the particle* of the gas 
inter sr, and the diffusion of the heal among them. It will be 
much increased by convection aments.” If this passage, as was 
requisite, had been added to the extracts made by Prof. Reynolds, 
it would have brought his recent account of the views he had 
announced into conformity with my account of them. 

In connection with this subject it should he observed that 
Frof. Osborne Reynolds has in ex pi ess terms excluded from his 
explanation that which I believe to he the real agency which 
brings a sufficknt supply of cold molecules up to the hoi suiface, 
for he state-, in his letter to Na'U’RF (vol. xvii., p. 27), that “ it 
is incompatible with h s explanation »hat the increase resulting 
from raidaction in the mean length of the pa'h of the gaseous 
molecules would favour the action.” Now the p flaiisatiou of 
the gas depends on the ratio which this mean length bears to the 
inteival be’ ween hca’er and cooler. 

I cannot find anywhere in Prut. Osborne Reynolds’s writings 
an ex; l.uu i n of the thing to he explained, viz., that the stress 
in a Crookes’s layer is dillerent in one direction from what it is 
at right angles to that direction. Let :* he the component of the 
momenta of ihe molecules striking a 1 quire unit of the heater in 
the unit of time, resolved perpendicularly towards the heater; 
an 1 let n be the coiresponding lumnal component of their 
Humana from the heater, when they are thrown off. Then 
n -r 7* is the pt\ .suic oft the lie iter! Now if ti and v could 
ri silt respectively from m//,vA///wY motions in the ga«, the 
momentum 10 o’vcvl paiallel to the heater would be J // + j) v 
from left to light, with an equal momentum from right, to left. 
A iding these we find u + r* the pressure of the gas parallel to 
the heater. This is equal to the normal pressure, and, therefore, 
under thiss circumstances, there would be no Crookes’s force 
whatever. It is only when wc take the p ilarisition of the gas 
into account that the momenta resolved pardlel to the heater 
become cl llh *i cut f rom .} u and v . 

l’uif. O.-home Kcjndls says that my views arc at variance 
with re.uits anived at by Clausius and other discoverers in 
tins branch of physic *. I do not myself value appeals to 
authority in mattcis of science. Hut it so happens that here 
again it appears to lie Prof. Reynolds who makes the mistake. 
Clausius, in his great memoir on the conduction of heat by 
rase*?, published m 1862 (/Vo/. J /«/.*,., vol. xxiii. p. 529), warns 
his readers against the very error in’ o which Pi of. Reynolds seems 
to fall, and points out that there “aie obviou* limits” beyond 
which the law.> he bail discovered for the conduction of heat do 
not prevail, one of which limits i-» that the gas “ must not he so 
expanded that the mean length of excursion of the molecules 
becomes so great that its higher powers cannot he neglected.” 
Now it is ju.t to this excepted case, to the Sprengel vacua ex- 
perimental on by Mr. Crookes, that Piof. Osborne Reynolds 
applies the laws of conduction, and he then objects to my theory 
that it docs not agree with the laws so misapplied. The 
phenomenon of Crookes's stress appears to come into exist- 
ence precisely in Clausius’s exempted case, viz., so soon as the 
latio which the mean length oi excursion of the molecules 
bears to the interval between header and cooler, is such, that 
when multiplied by a function of the temperatures of the heater 
and cooler, its square is of appreciable magnitude in Clausius’s 
equations. This may be experimentally secured either by placing 
the heater and cooler very close together, as in experiments upon 
spheroidal drops, or by excessively attenuating the gas so as to 
lengthen the free paths of the molecules sufficiently, as m 
radiometers. Johnstone S'iosey 

Dublin, December 20 


Postscript, December 22. — I have just seen I rof. Schuster * 
:tter (Nature, vol. xvii. p. 143). Dr. Schuster will pardon 
le if 1 say that he has adopted a scarcely legitimate course in 
itroducing into a discussion on priority his present reminiscence 
f one of the conversations about the radiometer which he held 
-ith his friend, Prof. Osborne Reynold*:, two and a half year* 
?o. The language in which he reports it is foreign to I rof, 
Reynolds’s style of composition, so that we may conclude we 
re dealing with Dr. Schuster’s words, and the words which 
,-curred to him after he had read much else cn the subject Nd 
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judicially- minded person would attach much weight even to a 
report of his own, drawn up under such circumstances, and all 
judicially-minded persons will regret its in’roduction here. Prof. 
Osborne Reynolds’s reasoning proceeds on the hypothesis that 
the gas is not polarised. The only real question here is, Is 
Prof. Schuster prepared to maintain that this reasoning is 
correct ? 

Prof. Schuster, in reporting his reminiscences, first recites a 
kinetic principle which is quite consistent with there being as 
much force sideways as perpendicularly to the disc, and which 
therefore contains no explanation of the phenomenon ; and when 
he comes to the first essential point, viz., that which requires him 
to show that '* an increased pressure on the cold side of the vanes 
of a radiometer will not counterbalance the force acting on the 
blackened sides,” all that he has to say cm the subject is that 
M he does not think that such is the case ! ” This is the essen- 
tial thing to be proved before the explanation can be accepted, 
and he recites experiments which show that it is essential. 

Prof. Schuster concludes this part of his letter with the admis- 
sion that “ he does not see how [on his theory] an increase in 
the force can take place ” as the exhaustion proceeds. So much 
the worse for the theory, since experiment indicates that such an 
increase in the force does take place. In proof of this I may allege, 
in addition to Mr. Crookes’s experiment*, several series of experi- 
ments made by Mr. Moss, one of the most judicially-minded, 
patient, and dexterous manipulators I have met with. The experi- 
ments were made with the apparatus described in a communica- 
tion from him and myself, published last spring in the J'rocecdwgs 
of the Royal Society, and theefTect of the convection current was 
with extreme care excluded in two ways— by placing theswinging 
disc where the influence of the convection current on it before 
and behind wns balanced, nnd by olv-erving the motions that arose 
before the convection current had time to reach the disc, both 
methods concurred in showing that, as in Mr. Crookes’s experi- 
ments, the force on the disc uniformly increased with increasing 
attenuation of the gas up to the limit to which wc pushed the 
exhaustion. Mr. Crookes Jias shown that beyond that limit it 
begins to decrease. Frof. Schuster will do a real service to 
science if he will devote Ids great skill for some months to 
repeating these and other concurrent experiments, and either 
confirm them or point out why they should be set aside, 

I'rof. Schuster thinks that ** any theory of the radiometer 
which makes the action depend on the comparatively large 
[? small] ratio of the mean free path to the dimensions of the 
vcbscI, must necessarily be wrong.” Has not Tr.>f. Schuster 
here overlooked the minuteness of the phenomenon which has to 
be accounted for ? Spheroidal drops of less than a millimetre 
diameter are easily formed of several light liquids. The 
Crookes’s stress which supports these is an excess of vertical 
stress over horizontal stress in the supporting layer of polarised 
gas, amounting to about the 12- or 15-thousandth part of the 
whole stress. This compares favourably with the minute ratio 
to which Prof. Schuster refers. 

I will not at present enter on that part of Trof. Schuster’s 
letter in which he criticises my published views on penetration, 
as he refers me to the researches of Messrs, lvundt and Warburg, 
which 1 have not yet seen. C. Johnstone Stonly 


Glaciation of Orkney 

Last spring Prof. Geikie informal me of a correspondence 
which was going on in the columns of Nature as to the ques- 
tion whether the Orkney Islands bore evidence of having been 
glaciated. It was with much surprise that I heard that there 
could be any question on this point at all, but I refrained from 
submitting my opinion to the 1 public — unhesitating though that 
opinion was-— on account of my being then just about starting 
for my native county, and thus having on opportunity of very 
specially directing my attention anew to the matter. As the 
observations I then made without exception tended to confirm 
me in what really required no confirmation, I think 1 may now 
come forward as one who has for long known those islands, and 
who has made a very special ceognostic survey of them, during 
many years. And I would first say, as regards the question, 
** whether Orkney does or does not give proof of having been 
covered by a great ice-sheet?” that I believe that no one who 
has educated his bye — not by looking at pictures in books, 
but among the rocks thepaselves — to the apprehension and recog- 
nition of the hill-contours of an ice-scalpea country, would hesi- 
tate to declare Orkney to be such. Let such a e one fake his 
stand, at a sufficient altitude, anywheie a’ong the north ccast of 


Sutherland, with a scratched and polished boss under his feet, 
rolling up into rounded hillocks on every side, and sweep his 
eye from the two Ben Griams over to Hoy, and he could not 
but exclaim, u There is a country which has suffered sore.” 

In having to differ from Mr. Lairg, I join issue with him on 
two points — boulders and foreign stones, and boulder-clay. I have 
also to corroborate Prof. Geikie as to glaciation near Stromness'; 
for I, during last summer, saw to the immediate north-west of 
Stromness a surface of gneirs, say ten feet by three, most unmis- 
takably glaciated— both scratches and polishing being shown. 

Now as regards “ boulders and foreign stones.” Mr. Laing 
will find— I wonder at his not knowing of it— about 100 yards to 
the west of the House of Saval, in S&nday, one of the finest boul- 
ders in Scotland. This boulder, of great size, consists of horn- 
blendic gneiss } for long 1 was unable to identify it with any 
variety of the hornblendic gneiss of Sutherland ; but this very 
Year’s work enables me to .say that it is very similar to that of a 
locality near Dulrne&s. In all probability, however, its parent 
rock lay east, not west. 

Another boulder I have heard of, but not seen ; it was de- 
scribed to me under the name of the “ Eagle Stone ” ; it lies upon 
the side of a hill in Westray, near Pierowall, and is said to be 
peculiar as a loose stone, both on account of its toppling posi- 
tion, its being different from any rock in Oikney, and from there 
being no rock near it. 

As to there being “ foreign stones ” in Orkney, I shall only 
say that I have at present in my collection polished jaspers, 
picked up in rolled masse.; in Orkney ; and that fragments 
of broken agates are found not unfrequently, on the hill tops and 
sides, in Hoy. These are quotations, ex gn\e. 

Mr. Laing’s very precise observations on the day beds— let us 
call them — do call for special investigation. 

If the conclusions ai rived at by other obsti vers are found to 
coincide with his- -while they could not affect the ultimate 
decision as regards the ice-clad country —they certainly would 
strike these clay beds out of the category of boulder clays. 
But, s'r, I have seen the i e cla)s, and 1 did not see what Mr. 
Laing saw ; and what I did observe leads me to doubt the 
correctness of his conclusions. For I found it to be a notable 
circumstance as regards these Orkney clay-beds that they are 
very markedly r/W-beds ; i.e., that the amount of clay relatively 
to that of the stoney matter therein is very much greater than 
that of most boulder-clays. 

Now this is a fact which saps the very foundation of Mr. 
Laing’s observation — an abnormally argillaceous clay bed being 
the result of the disintegration of a normally siliceous sandstone 
is difficult to conceive. Nay more, although the cement of certain 
of the Orkney beds is silicate of alumina, forming the blue argil- 
laceous flag, it is an unque-tionable fact, that these flags do not 
disintegrate by the action of the weather. Even the Piets knew 
that when they built their Broughs thereof. Silicate of alumina 
is not affected by caibonated waters. 

Upon— nearly all along — the west shore of Shapinsha there 
arc cliffs — sea-cliffs of these clay beds, which lie betwixt the rocks, 
or the last visible rock, and the sea ; that last rock is a red 
ferruginous loose-grained sandstone, with little or no cement, 
what there is being micaceous ; the clay beds are ochre yellow. 
The disintegration of this rock never could have yielded these 
clay beds. 

But Mr. Laing may argue that they resulted from the decay 
of an overlying argillaceous bed. The argument will not stand. 
Firstly, because the dip is the wrong way ; the rock dips at a 
high angle to the east j the clay slightly caps it, and stauds as a 
bank between its escarpment and the sea. Secondly, because a 
friable yellow freestone, destitute of argillaceous cement, should 
overlie the red beds. Thirdly, because on the other side of the 
bay where the argillaceous flags do appear they are quite per- 
manent. Ice might grind them up — the “ weather ” does not rot 
them down. But here no clay beds are seen. 

Finally, sir, I would request my talented countryman— whom 
I have great pleasure in breaking a lance with in this field — to 
consider how or why it is that these clay beds are found only on 
one side of the long depression which runs up the centre of the 
islands? M. FORSTER Heddle . 

University, St, Andrews, December 19, 1S77 


I* Northern Affinities of Chilian Insects 

I think I may be allowed to express my surprise at Mr. 
Me Lachlan’s statement that this subject has never yet beeq 
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«« even more than casually alluded to in works on geographical 
distribution,” and is u ignored in the principal ones ; ” when I 
have devoted no less than six pages of my book on “ The Geo- 
graphic d Distribution of Animals” (vol. ii. pp, 42-4$) to a 
discussion of the main facts — quite as much as could be pro- 
perly given to it in a general work. It is, however, well worthy 
of a detailed study, which I am very glad is being undertaken 
by so competent an entomologist. I hope Mr. McLachlan will 
endeavour to obtain collections of coleoptera and other orders 
of insects from the higher tropical Andes, where, 1 feel con- 
fident, some northern forms will also be found. 

Alfred R. \v. allace 


Mr. Crookes and Eva Fay 

A few words from myself seem to be called for by the recent 
letter of Mr. Crookes in reply to Prof. Carpenter, published in 
your journal. As far as I am concerned, the breach of etiquette 
complained of can only apply to my obtaining the publication of 
the letter Mr. Crookes addressed to me in the Banner of Light . 
The subsequent fu simile that appeared I am not in any way 
responsible for. 

The part I took in the matter is very simple, and may be briefly 
explained as follows : — On Mrs. Fay’s return from England to 
this country the genuineness of her mediumslrp was very much 
doubted, and was the subject of controversy not only in the 
spiritual journals, but in other papers as well. Having, whilst 
in England, satisfied myself that the manifestations were real, 1 
defended her to the best of my ability, and on seeing it stated in 
the Boston lltrald that Mr. Crookes had withdrawn his confi lencc 
in her, 1 thought it prudent to write to that gentleman, mentioning 
my reason for so doing. In due time 1 received a courteous 
reply, which I at once took to the Banner office, never dreaming 
that Mr. Crookes could have any possible objection to its publi- 
cation after the articles he had himself published on the subject 
in the English journals. Months elapsed, when one day to my 
surprise I met with the facsimile letter in the Xcio Voile Daily 
Graphic, On mentioning the subject to the editor of the Banner 
he also expressed surprise, and stated his inability to account for 
the publication of the facsimile, lie at first was of opinion that 
I had taken the letter away and mislaid it ; but cn searching, 
the document was subsequently found in the office. Hereupon 
both Mr. Colby and myself wrote to the editor of the Graphic , 
requesting him to state how he obtained possession of the original 
letter, so as to get the facsimile prepared ; but neither of us 
received a reply. I then got a gentleman residing in New York 
to call on the Graphic editor on the subjtct, and was informed 
that the said editor declined to say how he obtained possession 
of the letter. Thus the matter stands, and is as inexplicable to- 
day as it was at the time it happened. 

I entirely exonerate the editor of the Banner and his associates 
from any complicity in the matter, and I trust Mr. Crookes, after 
this explanation, will see that his imputation against American 
honour is wholly unfounded. 

The publication of the letter in the Banner I alone am answer- 
able for ; and as I explained in my letter to Mr. Crookes that 
my object was to meet a statement in a public journal, I of course 
thought that he must have felt that the reply he forwarded would 
in all probability be made public use of. 

Boston, U.S.A., December 7, 1877 Robert Cooper 

P.S. — Mr. Crookes errs in speaking of me as “a Boston 
I am an Englishman temporarily located here. — 


Philadelphia Diploma 

IN Nature, yoL fxvii. p. 153, it is staled that “A ‘Dr.* 
Harmuth, m Berlin, who received his diploma from Philadelphia, 
JiUi! » l ? W 300 marks for using the prefix pub- 

thai of *° .*° °* d and respectable a university as 

pomt ** “ Dr!” Harmuth’s diploma 

Sosadled “ Philadelphia degrees” 
the 1—t they have no connection with 

kve they. at preaent, any 
^ authored this scandalous 
imposition once lived there and carried on a disreputable practice 

“ * T Hf*S lc * hooW be on their guard 

apmst Bogus degrees, far diploma, purporting to issue from 
•even! American and German WlSll to be had, in 
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some cases on examination in absentia and 
in others by a money payment only. 
Valentines, December 26, 1877 


payment of the fee, 
C. M. Inglxby 


Royal Dublin Society 

In justice to myself I beg to state that my function as editor 
of the Natural Science papers in the 11 Scientific Proceedings of 
the Royal Dublin Society ” begins only with Part 3 ofthat 
journal, and that I had no knowledge whatever of the material 
contained in Part 1 until it had been printed and 4 ‘ circulated. By 
publishing this I shall be greatly obliged. 4 ’ 

Alex. Macalistk* 

Anatomical Museum, Trinity College, Dublin 


The Meteor of November 23 

I have just seen Capt. Tupman’s letter in Nature (vol. xvii. 
p. 1 14). I can give a fairly accurate estimate of the direction of 
the meteor from Llandudno at the time it burst. Sitting in a 
lighted room my eye was attracted by a bright bar of light 
across the hearth-rug similar in shape to a gap in the Venetian 
blind caused by a broken tape. The light slowly faded out in 
about the same place, which was easily remembered. ] listened 
intently for a report for perhaps about a minute, gave it up, and 
then heard what was somewhat like the report of a ship’s gun at 
a short distance. 

It was easy afterwards to estimate the direction of the light as 
two points west of (true) north, and thirty-five degrees above the 
horizon. 

I regret that the time between the fading of the light and the 
report 1 can only guess very roughly. It may have been about 
two minutes. T. S. PETTY 

51, Boundary Road, N.W. 


THE SUNS MAGNETIC ACTION AT THE 
PRESENT TIME 

P ERHAPS no result in magnetism has excited so much 
interest as that which has connected the varying 
diurnal oscillation of the magnetic needle, and the fre- 
quency of the aurora polaris, with the spotted area of the 
sun’s surface, in a common cycle of ten and a half years. 
Various investigations have been undertaken in order to 
determine whether other phenomena could not be found 
which would take a place in this chain. 

That the movements of the magnets and the corrusca- 
tions of the aurora are due to the cause which produces 
the immense chasms in the sun’s envelopes there can be 
little doubt ; but we know nothing of the mode in which 
the sun acts on our earth to produce these effects, and we 
have reason to believe that this ignorance has prevented 
us hitherto from tracing to the same cause atmospheric 
variations which have been attributed altogether to the 
solar heating action. 

Any facts, then, as to what the sun is doing at the 
present time with the earth’s magnetism will not be with- 
out value, whether we regard the facts alone, or as con- 
nected with their hypothetical relations to atmospheric 
phenomena. It should always be remembered, however, 
that the variations of magnetic oscillations in the 
decennial period, shown at any one station on the earth s 
surface, agree generally with those shown over the whole 
globe, while the meteorological phenomena are : so much 
affected by conditions of position that it is difficult to 
distinguish what is due to local and what to cosmic 

causes, , , . 

It is well known to those who have studied this subject, 
that the interval from the time when the sun has fewest, 
till that when he has most, spots has been less than that 
from the maximum to the minimum ; and that the s a me 
fact has been observed in the case of the magnetic oscil- 
lations. The way in which the changes of the latter 
oqcur near the times of successive minima has not, now- 
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ever, been studied. The accompanying diagram will 
show this for the last three minima. 

If we suppose that the mean diurnal movement of the 
magnetic needle is determined for each month, we obtain 
the amount of the oscillation or range ; the mean of the 
ranges thus found for twelve successive months is repre- 
sented by a point in the curves ; thus the last point in the 
lowest curve represents the mean of the ranges for the 
twelve months, October, 1876, to September, 1877 (corre- 
sponding to April 1, 1877), as shown by the observations 
made in the Trevandrum Observatory (nearly on the 
magnetic equator). The point immediately preceding 
represents the mean range for the twelve months, 
September, 1876, to August, 1877, and so on for the other 
points. 

If these curves are examined, it will be seen, that in the 
upper one the minimum is very clearly marked by two 
points corresponding to April 1 and May 1, 1856 (repre- 



curve descends to, and ascends from, the minimum. 

In the middle curve the epoch of minimum is by no 
means so distinctly marked ; it occurs between the points 
for April 1 and September 1, 1866. There is also a con- 
siderable difference in the rapidity of variation in the ] 
descending and ascending branches of the curve. The I 
descent is nearly as rapid as in the upper cuive, but the j 
ascent is very much slower. 

In the lower curve, the lowest point is that for Decem- 
ber I, 1875, but it is even now, with points for a year and 
a half later, difficult to say whether this is the minimum ! 
or not, the point for January 1, 1877, being only 0 *02 (two- 
hundredths of a minute of arc) higher. In this curve 
the change of range in the diurnal oscillation is quite 
insignificant from November 1, 1874, to April 1, 1877, 
including the ranges from May 1, 1874, to September 30, 
1877, an interval of three years and five months. If this • 
result is confirmed by other observations, as I believe 
will be the case, no such constant state of the sun’s mag- 
netic action will have been observed since the last years 
of the eighteenth century. 

The observations of sun-spots, even if they give as 
accurate a measure of the intensity of the cause as that 
obtained from the movements of our magnets, cannot be 
observed with the same continuity, nor be measured with 
the same precision ; but I have little doubt they will con- 
firm generally the result shown in the last curve, as they 
have in preceding cases. 


\Jan. 3, 1878 

With regard to the aurora borealis, the appearances 
seem to have been very rare during the last two winters. In 
the report by Cap\ Sir G. Nares, on the Arctic expedition, 
he says that in the winter of 1875-76, “ Light flashes of 
aurora were occasionally seen on various bearings, but most 
frequently passing through the zenith ; none were of suffi- 
cient brilliancy to call for notice. The phenomena may be 
said to have been insignificant in the extreme, and, as far 
as we could discover, were totally unconnected with any 
magnetic or electric CiSturbance ” (Nature, vol. xv. 
p. 35 ). 

In the twelve month including September, 1843, and 
August, 1844, including the epoch of minimum disturb- 
ance and of auroral fr- <\ cncy, I observed in the south 
of Scotland fin lat. 55 35') thirty appearances of the 
aurora, and from Stpicmber, 1844., till the end of 
1845, fifty-nine appearances were observed at this single 
station. 1 Making e’ury allowance for the continuous 
watch over the magnetic instruments at the Makerstoun 
Observatory duiing thc^e years, the difference between 
Capt. Sir G. Nares* result, in so high latitude, in 1875-76, 
and that for the south of Scotland, is very distinct. I 
ou -ht to add, with reference to the apparent want of 
connection of the faint auroral appearances with the 
magnetic disturbance noticed by Sir G. Nares, that seve- 
ral of the aurora; observed by me were of the very 
faintest kind, mere “trices,” as I have termed them, 
which I could never have remarked had I not been 
warned by very slight magnetic irregularities to examine 
the sky with the greatest attention. Again, in no case 
have 1 seen the faintest trace of an aurora without finding 
at the same time a coi responding irregularity in the 
movement of the force or declination magnet. 

I am unacquainted with any observations of the aurora 
made in the British Isles during the last two winters ; * I 
b lieve that no scientific institution exists in this country 
which makes the look-out for aurora throughout the night 
a definite portion of its woik, and that all our knowledge 
of this phenomenon appears to be left to the, chances of 
some one being out, at tin* hour of a display, sufficiently 
bright to attract his attention who will take the trouble to 
communicate his observation to a public journal. 

John Allan Broun 

P.S.—I have to thank Mr. A Buchan for kindly fur- 
nishing me with a note of the auroras seen at the stations 
of the Scottish Meteorological Society during the ye.:.r 
1876. These amounted to forty-two in number, twenty- 
six in the first half and sixteen in the second half of the 
year. The greater part were seen in the most northerly 
stations, including the Orkney, Shetland, and Far 5 
Islands ; nine only having been seen south’of the Forth. 
1 cannot, however, comp ire the total result from the 
hundred stations of the Society with that from the single 
southerly station of Makerstoun in 1844, since much 
depends on the nature of the watch kept in each case. It 
is, however, gratifying to find that so much attention is 
given at the stations of that highly useful scientific body, 
the Scottish Meteorological Society, to the observation of 
this phenomenon. 

December 31, 1877 

* “ General Result* of (He Makerstoun Observations,'’ p. lxxv., Tram. 
Roy Soc Ed in , Pari a. vol. xi.\. 

■ I do not omit Mr Kinahan’s account of "auroric light*,’* which he saw 
so frequently in the winter of 1B7 > 77, and which he considered a species of 
aurora borealis (Natike, vol. xv. p 334). as I think there must have been 
some mistake as to the t mure of th >se lights. He says they were “ very 
common und britl ant during the dark days’ of December, a few hours 
before dawn (-bout five o‘e» > Jo.” The aurora borealis is very rarely seen 
at five a.n in this country. In the two years, 1844 and 1845. during which 
the aurora was s-uigh tor at Makerstoun every hour of the night, it was 
observed on sever ty seven nights on an average of nearly three hours each 
night, bnt it wa* >cen only twice so early, and that with a bright or brilliant 
atom *Mch renamed during five hours on the first occasion, and from six 
r.m jft »ht a m on the second. I cauuot say, also, that I have aver seen 
ptttKt the phenomenon described by Mr. Kinahan, and I had hope d that 
seme oroer observer in Ireland would have confirmed his observations, 
whidh if exact, would be most important, especially as made so frequently at 
the ep-ch of nrnhmiu. 
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THE “ CHALLENGER" IN THE ATLANTIC ' ; iZES. 

1 !• | noids seem to hold foremost places. The stalked crinoids 

I T still seems but the other day when every zoologist i with their lily-like forms are the most remarkable of 
believed with Edward Forbes that not very far below these, not only on account of their extreme rarity, but 
the surface of the sea there existed a region where life also on account of the special interest of their relation to 
was unknown, or where at the most, if it existed it showed many well known fossil forms. Of one of these fine forms 
but a few sparks, which only served “to mark its lingering we give the accompanying illustration (Fig. 3). It was 
presence and yet even when Forbes 


was writing thus, Sir John Ross had 
brought up from some 800 fathoms 
deep in B a din's Bay, “a beautiful 
Caput medusa? and the present pre- 
sident 8 of the Roval Society had 
written (August 31, 1 845^, “ It is prob- 
able that animal life exists at a very 
great depth— in the ocean.” “On 
one occasion, otT Victoria Land, be- 
tween the parallels of J\° an< ^ 7 ^° 
S.L , the dredge was repeatedly em- 
ployed, once with gteat success at 
3S0 fathoms,” and u on another occa- 
sion the sounding-line brought up 
distinct traces of animal life from a 
depth of 550 fathoms.” The history, 
ho vever, of the subject, is to be found 
recorded in Sir Wyville Thomson's 
“ Depths of the Sea,” and we only 
here refer to it to remind the reader 
how completely changed are the 
general ideas on this subject ; and 
we learn without surprise that “ the 
most prominent and remarkable bio- 
logical result of the Challenger's 
voyage is the final establishment of 
the fact that the distribution of living 
[animal] beings has no depth limit , 
but that animals of all the marine 
invertebrate classes, and probably 
fishes also, exist over the whole of 
the flora of the ocean ; ” but although 
life is thus universally extended, 
probably the number of species as 
well as of individuals diminishes 
after a certain depth is reached. 
This distribution of animal life de- 
pends in a marked degree either upon 
the nature of the sca-bottom or upon 
the conditions which modify the 
nature of that bottom. The fauna 
at great depths was found to be 
remarkably uniform, and the distri- 
bution area seemed to depend mainly 
on the maintenance of a tolerably 
uniform temperature. It is curious 
to note that the families which are 
peculiarly characteristic of the abyssal 
fauna, contain a larger number of 
species and individuals, and these 
are larger and more fully developed 
in the Antarctic Ocean, than they 

Pa ‘fie thC Atlantic and the North 



the various animal foriiu 6 ^^ 11 * 11 ^^ Fig. y—Pentactinus madcaranus, Wyville Thcnncm. Slifihlly enlarged. 

Will occupy a number of s^cialTsts for several years, dredged from a depth of about 400 fathoms, near the 
•till we have several glimpse^f the riches of the ocean “ * * 1 


of the’ GcnenJ^KMuuT" 1 T 1 * Atlantic : a Preliminary Account 

Wyvfiie ThoBUM, Km , LL L>PRsi,° f lh ' Y '? r ,# ^ 6 - . B X s . ir C. 

of Hatui.l History m the UniVcitv S rf *2 * e -. k 5* ,u *. 

Civilian Scim-ifi/ Staff of the C*VL??‘5 r bul » h ! “t E!??" °V he 

*3 isfsuss+sz**: 

A nS ,1 jU^.C.*r U ““ dC -- «*7»T U ciSLm-ftnmnu*. 


Island of San Migu'el. It belongs to the genus lenla- 
crinus y and has been called after Capt. Maclear, R.N., 
the commander of the Challenger. The lily- shaped head 
is about 3i inches in height, and the stalk may have beep 
several inches longer. The scientific description of such 
a form muSt necessarily be very technical, and not easily 
to be understood by the general reader, who, however, 
cannot fail to get a correct idea of its general form and 
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appearance from the illustration. The special volume in came up apparently with a heavy weight, the accumula- 
which the whole group of these lily-like starfish will be j tors being stretched to the utmost It was a long and 
described is, we understand, to be from the pen of Sir j weary wind-in, on account of the continued strain ; at 
Wy ville Thomson. I length it came close to the surface, and we could see the dis- 

Though the zoological treasures obtained by dredging 1 tended net through the water ; when, just as it was leaving 
were often very great, yet sometimes this often prolonged j the water, and so greatly increasing its weight, the swivel 
operation ended m utter disappointment ; for example : — j between the dredge-rope and the chain gave way, and the 
The vessel was on her way from Bahia to the Cape, when, j trawl with its unknown burden quietly sank out of sight, 
on October 2 , u we saw our first albatross sailing round the ( It was a cruel disappointment— every one was on the 
ship with that majestic careless flight which has been our j bridge, and curiosity was wound up to the highest pitch ; 
admiration and wonder ever since ; rising and sinking, and some vowed that they saw resting on the beam of the 
soaring over us in all weathers, utterly regardless of the vanishing trawl the white hand of the mermaiden for 

whom we had watched so long in vain ; but I 
think it is more likely that the trawl had got 
jUV v bagged with the large sea-slugs which occur in 

£i *4 a some of these deep dredgings in large quantity, 

and have more than once burst the trawl net.” 

Among the interesting creatures met with living, 

k not in the depths of the sea, but in this instance 

w living amid the fronds of one of the larger algae, 

+2u&* was a Holothuroid, of which we have the following 

M The weather while we were at the Falklands 
was generally cold and boisterous, and boat-work 
was consequently uncomfortable and frequently 

* impracticable, except in the shallow water within 

the harbour ; we had, however, two or three days' 
dredging in the pinnace, and made a prettv fair 

* y account of the submarine inhabitants of our 

the llu £ c tangle of the Southern Seas, is very 
abundant in Stanley Harbour, anchored in about 
ten fathoms, the long fronds stretching for many 
yards along the surface and swaying to and fro 
with the tide. Adhering to the fronds of ma- 
crocystis there were great numbers of an elegant 
little cucumber-shaped sea-slug ( Cladodactyla 
sSfT W&lL crocea y Lesson, sp.), from 8o to ioo mm. in length 
by 30 mm. in width at the widest part, and of a 
Hj^^HNp 69 Sg'^SK& bright saffron -yellow colour. The mouth and 
excretory opening are terminal ; ten long, delicate, 
. fesa branched oral tentacles, more resembling inform 
and attitude those of Otnus than those of the 
jSr typical Cucumari* , surround the mouth ; the 

9g& perisom is thin and semi-transparent, and the 

- # 58 * muscular bands, the radial vessels, and even the 

* internal viscera can be plainly seen through it. 

The three anterior ambulacral vessels are approxi- 
Slliw mated, and on these the tentacular feet are 

numerous and well developed, with a sucking-disc 
ygmmm $83 |P 5 jF supported by a round cribriform calcareous plate, 

or more frequently by several wedge-shaped radiat- 
%& 5 SB imr ing Plates arranged in the form <5 a rosette ; and 

these three ambulacra form together, at all events 
in the female, a special ambulatory surface. 

*g 3 jj SfR 1 “ The two ambulacral vessels of the ‘ bivium ’ 

are also approximated along the back, and thus 
the two interambulacral spaces on the sides of 
* Jw the animal, between the external trivial ambulacra 

* _ - , « , e i u » and the ambulacra of the bivium, are considerably 

tro. 4-CW^ 1 =1 Wcr HarUur. KdkUnd Kbnd, ^ ^ ^ ^ . consequently> in 

a transverse section, the ambulacral vessels do 
motion of the ship, and without the slightest apparent , not correspond with the angles of a regular pentagon, 
effort. I have often watched these glorious birds for hours j but with those of an irregular figure in which three 
from the bridge, and notwithstanding all we know or think | angles are approximated beneath and two above. In 
we know about the mechanic* of flight, to the last I felt , the female the tentacular feet of the dorsal (bivial) 
inclined to protest that for so heavy a bird to support | ambulacra are very short ; they are provided with sucking- 
itself motionless in the air, and perform its vigorous evo- discs, but the calcareous support of the suckers is very 
lutions without a perceptible movement of the wings, was rudimentary, and the tubular processes are not apparently 
simply impossible by any mechanical means of which we fitted for locomotion. In the males there is not so great 
have the least conception. a difference in character between the ambulacra of the 

“On the 3rd we sounded in 2,350 fathorps with a triviumTand those of the bivium; but the tentacles of the lat- 
bottom of red mud, still due apparently in a great degree ter seem to be less fully developed in both sexes, and I have 
to the South American rivers, and a bottom temperature neveriappened to see an individual of either sex progress- 
of o 0, 8 C. The trawl was lowered, and on heaving in, it ing *pM> or adhering by, the water- feet ofthe dorsal canals. 


motion of the ship, and without the slightest apparent 
cflort. I have often watched these glorious birds for hours 
from the bridge, and notwithstanding all we know or think 
we know about the mechanics of flight, to the last 1 felt 
inclined to protest that for so heavy a bird to support 
itself motionless in the air, and perform its vigorous evo- 
lutions without a perceptible movement of the wings, was 
simply impossible by any mechanical means of which we 
have the least conception. 

“ On the 3rd we sounded in 2,350 fathoms with a 
bottom of red mud, still due apparently in a great degree 
to the South American rivers, and a bottom temperature 
of o°"8 C. The trawl was lowered, and on heaving in, it 
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“ In a very large proportion of the females which I 
examined, young were closely packed in two continuous 


tinous mass with a red centre, and transferred it to a 
tube. This globule gave us our first and last chance of 


fringes adhering to the water-feet of the dorsal ambu- 1 seeing what a pelagic foraminifer really is when in its full 

° Mil ® • 11 <L. -A _ r I I ... 


lacra. The young were in all the later stages of 
growth, and of all sizes from 5 up to 40 mm. in length ; 
but all the young attached to one female appealed to be 
nearly of the same age and size. Some of the mothers 


beauty. When placed under the microscope it proved to 
be a Hastigerina in a condition wholly different from 
anything which we had yet seen. The spines, which were 
mostly unbroken, owing to its mode of capture, were 


with older families had a most grotesque appearance— j enormously long, about fifteen times the diameter of the 
their bodies entirely hidden by the couple of rows, of a 1 shell in length ; the sarcode, loaded with its yellow oil- 
dozen or so each, of yellow vesicles, like ripe yellow ; cells, was almost all outside the shell, and beyond the 
plums ranged along their backs, each surmounted by its I fringe of yellow sarcode the space between the spines, to 
expanded crown of oral tentacles; in the. figure the a distance of about twice the diameter of the shell all 
. young are represented about half- 
grown. All the young I examined 
were miniatures of their parents ; the 
only marked difference was that in 
the young the ambulacra of the bivium 
were quite rudimentary — they were 
externally represented only by bands 
of a somewhat darker orange than 
the rest of the surface, and by lines 
of low papillae in the young of larger 
growth ; the radial vessels could be 
well seen through the transparent 
body-wall ; the young attached them- 
selves by the tentacular feet of the 
trivial ambulacra, which are early and 
fully developed. 

“We were too late at the Falklands 
(January 23) to see the process of the 
attachment of the young in their nur- 
sery, even if we could have arranged 
to keep specimens alive under obser- 
vation. There can be little doubt that, 
according to the analogy of the class, 
the eggs are impregnated either in the 
ovarial tube or immediately after their 
extrusion, that the first developmental 
stages are run through rapidly, and 
that the young are passed back from 
the ovarial opening, which is at the 
side of the mouth, along the dorsal 
ambulacra, and arranged in their 
places by the automatic action of the 
axnbulacral tentacles themselves.” 

One other illustration we take, this 
time from an animal living in the sur- 
face water, though it sinks, when dead, 
to the bottom of the sea (Fig. 5). 

“ H astigerina murrayi is very widely 
distributed on the surface of warm 
seas, more abundant, however, and 
of larger size in the Pacific than in 
the Atlantic. The shell consists of 
a series of eight or nine rapidly 
enlarging inflated chambers coiled 
symmetrically on a plane ; the shell- 
wall is extremely thin, perfectly hyaline, 
and rather closely perforated with 
large and obvious pores. It is beset 
*tth a comparatively small number 
°* v ? ry and long spines. The 
proximal portion of each spine is formed of three laminae, round, was completely filled up with delicate bulhc, like 
aencaieiy serrated along their outer edges, and their inner those which we see in some of the Radiolarians, as if the 
edges umtea together. The spines, when they come near most perfectly transparent portion of the sarcode had 
r i unct r shell, are contracted to a , been blown out into a delicate froth of bubbles of uniform 

9 lmdncal ^neck, which is attached to the shell by I size. Along the spines fine double threads of transparent 

ex P andcd conical base. The distal portion of j sarcode, loaded with minute granules, coursed up one 
• JSL n ««!?^ S 111 1 f** “lX cr g*ng laminae, and becomes 1 side and down the other, while between the spines inde- 
• 14 J ht sarcode is of a rich orange t pendent thread-like pseudopodia ran out, some of them 

C °ifn! r * r ° m lnc u ■ ^ . g^y-cooured oil-globules . j perfectly free, and others anastomosing with one another 



FiC. 5 .—// astigerina murrayi, Wyvilk Thomson From llic surface. Fifty times the natural sire. 


‘On one occasion in the IPacific, when Mr.’ Murray 
was out m a boat in a dead calm collecting surface crea- 
tures, he took gently up in a spoon a little globular gela- 


or joinine the sarcodic sheaths of the spines, but all 
showing the characteristic flowing movement of living 
protoplasm.” 
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It would be easy to extend our notice on the animal 
forms alluded to, but our space forbids. It is curious 
that no vegetable life seems to have been met with in 
depths below 100 fathoms. “ No plants live, so far as we 
know, at great depths in the sea ; and it is in all proba- 
bility essentially inconsistent with their nature and mode 
of nutrition that they should do so.” But parasitic alga 
have been detected in some of the deep-sea corals, and 
we are a little surprised to see the position of the diatoms 
queried ; surely their plant affinities cannot now be dis- 
cussed, and without these little plants we fancy some of 
the plarit-eating deep-sea forms of animal life would be 
badly off. Holothuroids are especially fond of them. 

The following general conclusions are arrived at : — 

“ 1. Animal life is present on the bottom of the ocean 
at all depths. 

u 2 . Animal life is not nearly so abundant at extreme 
as it is at more moderate depths ; but, as well-developed 
members of all the marine invertebrate classes occur at all 
depths, this appears to depend more upon certain causes 
affecting the composition of the bottom deposits, and of 
the bottom water involving the supply of oxygen, and of 
carbonate of lime, phosphate of lime, and other materials 
necessary for their development, than upon any of the 
conditions immediately connected with depth. 

u 3. There is every reason to believe that the fauna of deep 
water is confined p incipally to two belts, one at and near 
the surface, and the other on and near the bottom ; leaving 
an intermediate zone in which the larger animal form-, 
vertebrate and invcit brate, are nearly 0 entirely al s;nt. 

“ 4. Although all the principal marine invertebrate 
groups are represented in the abyssal fauna, the relative 
proportion in which they occur is peculiar. Thus Mol- 
lusca in all their classes, Brachyourous Crustacea, and 
Annelida, are on the whole scarce ; while Echinodermata 
and Porifera greatly preponderate. 

“ 5. Depths beyond 500 fathoms are inhabited through- 
out the world by a fauna which presents generally the 
same features throughout ; deep-sea genera have usually a 
cosmopolitan extension, while species are either univer- 
sally distributed, or, if they ditfer in remote localities, 
they are markedly representative, that is to say, they bear 
to one another a close genetic relation. 

“6. The abyssal fauna is certainly more nearly related 
than the fauna of shallower water to the fauna; of the 
tertiary and secondary periods, although this relation is 
not so close as we were at first inclined to expect, and 
only a comparatively small number of types supposed to 
have become fextinct have yet been discovered. 

“ 7. The most characteristic abyssal forms, and those 
which arc most nearly related to extinct types, seem to 
occur in greatest abundance and of largest size in the 
southern ocean and the general chaiacter of the fauna.' 
of the Atlantic and of the Pacific gives the impression 
that the migration of species , has taken place in a nor- 
therly direction, that is to say, in a direction correspond- 
ing with the movement of the cold under-current. 

“8. The general character of the abyssal fauna re- 
sembles most that of the shallower water of high northern 
and southern latitudes, no doubt because the conditions 
of temperature, on which the distribution of animals 
mainly depends, are nearly similar.” 

These volumes form a distinct contribution to Science, 
and will certainly be welcomed by the scientific worker ; 
and their interest to the general reader, who can pass over 
the few technical descriptions of the new forms, will be 
scarcely at all less. 

THE MODERN TELESCOPE 1 

III. 

\I7E know that both with object-glasses and reflectors a 
VY certain amount of light is lost by imperfect reflection 
in the one case, and by reflection from the surfaces and 

* Continued from p. 1*7. 


absorption in the other ; and in reflectors we have gene- 
rally two reflections instead of one. This loss is to the 
distinct disadvantage of the reflector, and it has been 
stated by authorities on the subject, that, light for light, 
if we use a reflector, we must make the aperture twice 
as large as that of a refractor in order to make up for the 
loss of light due to reflection. But Dr. Robinson thinks 
that this is an extreme estimate ; and with reference to 
the four- foot reflector now in operation at Melbourne, 
and of which mention has already been made,* he considers 
that a refractor of 33 73 inches aperture would be probably 
something like its equivalent if the glass were perfectly 
transparent, which is not the case. 

On the assumption, therefore, that no light is .lost in 
transmission through the object-glass, Dr. Robinson esti- 
mates that the apertures of a refractor and a reflector of 
the Newtonian construciion must bear the relation to each 
other of 1 to 142. In small refractors the light absorbed 
by the glass is small, and therefore this ratio holds approxi- 
mately good, but we see from the example just quoted 
how more nearly equal the ratio becomes on an increase 
of aperture, until at a certain limit the redactor, aperture 
for aperture, is surpassed by its rival, supposing Dr. 
Robinson’s estimate to be correct. But with specula of 
silvered glass the reflective power is much higher than 
that of speculum metal ; the silvered glass being estimated 
to reflect about 90 per cent. 1 of the incident light, while 
speculum metal is estimated to reflect about 63 per cent ; 
but be these figures correct or not, the silvered surface 
has undoubtedly the greater reflective power ; and, accord- 
ing to Sir J. Hcrschel, a reflector of the Newtonian con- 
struction utilises about seven-eighths of the light that a 
refractor would do. 

In treating of the question of the future of the telescope, 
we are liable to encroach on the domain of opinion, and 
go beyond the facts vouched for by evidence, but there 
are certain guiding principles which are well worthy of 
consideration. These have lately been discussed by Mr. 
Howard Grubb in a paper “ On Great Telescopes of the 
Future.” We shall take up his poin s seriatim , premising 
that in the two classes of telescopes, refractors and re- 
flectors, each possesses some advantages over the other. 

We may conveniently consider first the advantages 
which the refractor has over the reflector. 

First, there is less loss of light with the former than 
with the latter, as a rule , hence for equal “ space-pene- 
trating power” the aperture of the reflector must be 
greater. This condition gives us a greater column of air 
and consequently greater atmospheric disturbance. 

“ The refractor having a tube closed at both ends, and 
the reflector being open at the upper end, the condition of 
air-currents is quite different in the two cases, to the 
disadvantage of the reflector, for in it the upper end 
being open, there is noihing to prevent currents of hot 
and cold air up and down the tube, and in and out of the 
aperture, and lor this reason great advantage has been 

* Sir John Herachcl, in hi* work on the telescope, gives the following table 
of reflective powers 

After transmission through one surface'of glass not in contact 

with ary other su'fisce ... ... ••• 0*937 

After transmission through one common surface of two glasses 

ct merited together ... 1000 

After reflection ou polished speculum metal at a perpendicular 

incidence 063* 

After reflection on polished speculum metal at 45^ obliquity... o 690 
After reflection on pure polished silver at a perpenuicular 

incidence 0 9°5 

Alter refleition on pure po i-hed silver at 45 0 obliquity ... 09x0 

After reflection on glass (external) at a perpendicular inci- 
dence ... ... 0*043 

The effective light in reflectors (irrespective of the eye piece.) is as 
follows 

Herschelian (T.ord Ros-e’s speculum metal) A. 063a 

Newtonian (both mirrors ditto) B. o 43C 

Do (small mirror or gla»$ prism) C. o 63a 

Gregorian or Cassegraiu * ... ... «» ^ 0 .19? 

( A. 0*905 

Ihe same telescopes, all the metallic reflections being j B. o 824 

from pure silver «• •** I X* ° 2° 5 

\ D. o 819 
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-found in ventilating the tubes, />. making it of some 
open-work construction, in order that the air may pass 
through and across and remove currents of differing tem- 
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peraturcs. This difficulty is not felt with refractors ; but, 
curious to say, in the largest refractor at present in exist- 
ence (the Washington 26-inch), Prof. Newcomb informs 



me that considerable inconvenience is felt sometimes from 
the outside of the object-glass cooling down more quickly 
in the evening than the inside, which produces a decided 
effect on the spherical aberration, and injures temporarily 
the otherwise fine definition. He consequently recom- 
mends the use of lattice or ventilated tubes for very large 
refractors. If this be found necessary, this advantage of 1 
the refractor vanishes. ” 

But there is another nice point concerning this larger 
aperture which has to be considered. 

We may set out with observing that the light-grasp- 
ing power of the reflector varies as the square of the 
aperture multiplied by a certain fraction representing the 
proportion of the amount of reflected light to that of the 
total incident rays. On the other hand the power of the 
refractor varies as the square of the aperture multiplied by 
a certain fraction representing the proportion of trans- 
mitted light to that of the total incident rays. Now in 
the case of the reflector the reflecting power of each unit 
of surface is constant whatever be the size of the mirror, 
but in that of the refractor the transmitting power de- 
creases with the thickness of the glass, rendered requisite 
by increased size. Although for small apertures the trans- 
mitting power of the refractor is greater than the reflecting 
power of the reflector, still it is obvious that on increasing 
the size a stage must be at last reached when the two 
rivals become equal to each other. This limit has been 
estimated by Dr. Robinson to be 35*435 inches, a size not 
yet reached by our opticians by some ten inches, but 
object-glasses are increasing inch by inch, and it would 
be rash to say that this size cannot be reached within 
perhaps the lifetime of our present workers. However 
this may be we can say with safety that up to the present 
limit of size produced, refractors have the advantage in 
light-grasping power, and it is also a question whether 
with increase of thickness in the glass there will not be 
such an increase in the purity of material and polish as 
to keep the loss by transmission at its present value. 
Any one who has a Tully and a Cooke object-glass, by 
placing them side by side on a clean sheet of paper, will be 
able to see how our modern opticians have already reduced 
* ti? SS transmission. 

The next point worthy of attention is the question 
of permanence of optical qualities. Here the re- 
fractor undoubtedly has the advantage. It is true 


that the flint glass of some object-glasses, chiefly those 
produced in Germany, gets attacked by a sort of tarnish, 
still that is not the case generally, while on the other 
hand, metallic mirrors often become considerably dimmed 
after a few months of use, the air of a town seeming to 
be fatal to them, and although repolishing is not a 
matter of any great difficulty in the hands of the 
maker, still it is a serious drawback to be obliged 
to return mirrors for this purpose. There are, how- 
ever, some exceptions to this, for there arc many small 
mirrors in existence whose polish is good after many 
>cars of continuous use, just as on the other hand there arc 
many object-glasses whose polish has suffered in a few 
years, but these are exceptions to the rule. The same 
remarks apply to the silvered glass reflectors, for although 
the silvering of small mirrors is not a difficult process, the 
matter becomes exceedingly difficult with large surfaces, 
and indeed at present large discs of glass, say of four or 
six feet diameter, can rarely be produced. If, however, a 
process should be discovered of manufacturing these discs 
satisfactorily and of silvering them, there are objections 
to them on the grounds of the bad conductivity of glass, 
whereby changes of temperature alter the curvature, and 
there is also a great tendency for dew to be deposited on 
the surface. 

With regard to the general suitability for observatory 
work this depends upon the kind of work required, 
whether for measuring positions, as in the case of the transit 
instrument, where permanency of mounting is of great 
importance, or for physical astronomy, when a steady 
image for a time only is required. For the first purpose the 
refractor has decidedly the advantage, as the object-glass 
can be fixed very nearly immovably in its cell, whereas 
its rival must of necessity, at least with present appliances, 
have a small, yet in comparison considerable, motion. 

The difficulty of mounting mirrors, even of large size, 
has now been got over very perfectly. This difficulty 
does not occur in the mounting of object-glasses of sizes 
at present in use, but when we come to deal with lenses 
of some thirty inches diameter, the present simple method 
will in all probability be found insufficient, but we antici- 
pate that one will be adopted which will allow the per- 
manent position of the object-glass to be retained. 

J. Norman Lockver 
(To he continued,) 
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1 description of the motion of the comet, which 
f certainly observed in Europe early in the year, or he 
The Comet oe 1106. — In Mr. Williamses account of would have seen that in all likelihood, notwithstanding 
the object observed by the Chinese in this year, and called ! Ma Twan Lin's account reads as if it referred to a tem- 

by Ma Twan Lin, we find the following note ; — 1 porary phenomenon, the Chinese really observed the 

£ This appears to have been a large meteor, as it | bright comet recorded by the European historians. We 

r seems to have been seen for a short time only." I are told thafin the fifth year of the epoch Tiune Nmg, 

' >euh of the first moon (tto6, Feb. to) a 


been a 

9ecn for a v * 

It is probable that the author had not compared Pingrd’s 1 on day Woo Seuh 
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comet appeared in the west ; it was like a great Pei Kow 
(a kind of measure). The luminous envelope was scat- 
tered ; it appeared like a broken-up star. It was sixty 
cubits in length and three cubits in breadth. Its direc- 
tion was to the north-east ; it passed through Kwei, Lew, 
Wei, Maou, and Peih, which are sidereal divisions deter- 
mined according to Biot by the stars 0 Andromedac, 

0 Arietis, a Muscae, rj Tauri, and t Tauri respectively. 

“ It then entered into the clouds, and was no more seen.” 
Gaubil's manuscript, used by Pingrd, assigns precisely the 
same course. 

European historians relate that on February 4 (or 
according to others on the following day) a star was seen 
which was distant from the sun only “ a foot and a half ; ” 
Matthew Paris and Matthew of Westminster call this 
star a comet. On February 7 a comet, properly so called, 
was* discovered in Palestine in “that part of the *sky 
where the sun sets in winter/’ its ray had “ the whiteness 
of snow,” and extended to the commencement of the 
sign Gemini, below the constellation Orion. As Pingrd 
points out the comet must at this time have had a south 
latitude, and, considering the sun’s position, could not be 
less advanced than io° or 12 0 of Pisces to have been seen 
in the evening after sunset. The comet subsequently 
passed by west to north-west, the tail directed to that part 
of the sky between the north and the east ; the comet was 
visible until the middle of the night, and “ shone during 
twenty-five days in the same manner at the same hour ; ” 
as one writer states, it had a real motion from west to 
east. The length of the comet’s appearance is variously 
given ; an eye-witness says that the most piercing sight 
could hardly distinguish it after fifty days, and a manuscript 
consulted by Pingrd, in the llibliotheque de Sainte- 
Genevifcve, of the thirteenth century at latest, mentions 
fifty-six days for the duration of visibility. 

The comet of 1106 long attracted attention from the 
circumstance of Halley having identified it as the famous 
comet of 1680, an idea which was first disputed by 
Dunthorno, on the authority of a manuscript preserved in 
one of the College libraries at Cambridge, which gives the 
comet’s track from the beginning of the sign Pisces (on 
February 7 as Dunthorne reads) in the order of the signs 
to the commencement of Cancer, which agrees closely 
with the path recorded by the Chinese. He considered 
that this track “ quite overbalanced the probability of the 
identity of the comet with that of 1680” — and this view 
has been confirmed by subsequent calculation. Again, 
when astronomers were searching for earlier accounts 
which might refer to the great comet of 1 843, first detected 
at noon-day on the date of its perihelion passage, this 
comet of 1106 was fixed upon by MM. Laugier and 
Mauvais, as probably identical with it, several of the 
circumstances mentioned above being overlooked by 
them, particularly the fact of the comet having been 
observed so long in the northern part of the heavens, 
where it is impossible that the comet of 1843 could be 
located. 

On carefully weighing the scanty evidence afforded by 
the records of the time, it appears likely that the elements 
of the comet of 1106 bore some resemblance to those of 
the great comet of 1618 (Pingrd’s third comet), the 
inclination being smaller. 

The Satellites of Mars.— Both of the newly-dis- 
covered satellites of Mars were observed during Sep- 
tember with the I2*inch equatorial of the Morrison 
Observatory, Glasgow, Missouri, by Mr. Pritchett. On 
September 7 the two satellites could be seen with the 
planet entirely in the field, and were very distinct when 
it was shut out of it, and on September 10 and 13, the 
inner one was easily observed. The outer satellite 
was again estimated to be of the fourteenth magnitude. 
The observations of this satellite were made with wires 
faintly illuminated with a red light ; for observations of 
the inner one the light of the planet sufficed Un r avour- 


able skies prevented any observations in October, though 
Mr. Pritchett thinks the satellites might have been well 
followed during that month. 6 

Coloured Double Stars.— In Sir John Herschel’s 
seventh catalogue of double stars from the sweeps with 
he 20-feet reflector is one the position of which identifies 
t with 2 724, and the note attached runs thus : “ A very 
curious double star, the small star is very red.” The 
tservation belongs to sweep No. 121, for the epoch 
828*05. Struve measured this object in 1829, but says 
nothing respecting the colours of the components, which 
he estimated on his scale 87 and io*o. In 1829*85 the 
angle was 241*5°, and thc'distance 6*86". Has any one 
confirmed Sir John Herschel’s observation on the colour 
of the smaller star? The position for 1878*0 is in R.A. 
5h. 33m. 30s., N.P.D. 79° 5 ; *5. 

In Memorie deP Osservatorio del Collcgio Romano , 
i8 57 *S 9 » P> j 73 > Secchi mentions a wide double star, 
which is called nova } and is thus measured : — 

1856 63 Pos. 335-25 nut. 23-83 | i 3 ) Tb\ue m - aDd8m - 

He has the additional remark, “ Colori superbt .” This 
object would appear to be formed by Nos. 3743 and 3744 
of Zone -f 37° of the Dnrchmustcrun ^ ; positions for 
1855*0 : — 

1 m. 

3743 R.A. 195823*5 N.P.D. 5*24-1 

3744 „ 195^25-5 „ 5247 

THE TALKING PHONOGRAPH' 

M R. THOMAS A. EDISON recently came into this 
office, placed a little machine on our desk, turned 
a crank, and the machine inquired as to our health, 
asked how we liked the phonograph, informed us that it 
was well, and bid us a cordial good night. These remarks 
were not only perfectly audible to ourselves, but to a 
dozen or more persons gathered around, and they were 
produced by the aid of no other mechanism than the 
simple little contrivance explained and illustrated below. 
The principle on which the machine operates we 



Fig. x. 

recently explained quite fully in announcing the discovery. 
There is, first, a mouth-piece, a, Fig. 1, across the inner 
orifice of which is a metal diaphragm, and to the centre of 
this diaphragm is attached a point, also of metaL B is a 

0^ 1 From the Scientific American of December 22, 1877* 
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wraS s cylinder supported on a shaft which is screw- 
*threaded, and turns in a nut for a bearing, so that when 
v the cylinder is caused to revolve by the crank, c, it also 
has a horizontal travel in front of the mouthpiece, A, It 
will be clear that the point on the metal diaphragm must, 
therefore, describe a spiral trace over the surface of the 
cylinder. On the latter is cut a spiral groove of like 
pitch to that on the shaft, and around the cylinder is 
attached a strip of tinfoiL When sounds are uttered in 
the mouth-piece, A, the diaphragm is caused to vibrate, 
and the point thereon is caused to make contacts with the 
tinfoil at the portion where the latter crosses the spiral 
groove. Hence, the foil, not being there backed by the 
solid metal of the cylinder, becomes indented, and these 
indentations are necessarily an exact record of the sounds 
which produced them. 

It might be said that at this point the ma hine has 
already become a complete phonograph or sound writer, 
but it yet remains to translate the remarks made. It 
should be remembered that the Marey and Rosapelly, the 
Scott or the Barlow apparatus, which we recently de- 
scribed, proceed no further than this. Each has its own 
system of caligraphy, and after it has inscribed its peculiar 
sinuous lines, it is still necessary to decipher them. Per- 
haps the best device of this kind ever contrived was the 
preparation of the human ear made by I)r, Clarence J. 
Blake, of Boston, for Prof. Bell, the inventor of the tele- 
phone. This was simply the ear from an actual subject, 
suitably mounted, and having attached to its drum a 
straw, which made traces on a blackened rotating cylinder. 
The difference in the traces of the sounds uttered in the 


Fig. 2. 

ear was yeiy clearly shown. Now there is no doubt that 
by practice and the aid of a magnifier, it would be possi- 
ble to read phonetically Mr. Edison’s record of dots and 
dashes, but he saves us that trouble by literally making it 
read itself. The distinction is the same as if, instead of 
perusing a book ourselves we drop it into a machine, set 
the latter in motion, and, behold ! the voice of the author 
is heard repeating his own composition. 

The reading mechanism is nothing but another dia- 
phragm held in the tube D on the opposite side of the 
machine, and a point of metal which is held against the 
tin foil on the cylinder by a delicate spring. It makes no 
difference as to the vibrations produced, whether a nail 
moves over a file or a file moves over a nail, and in the 
present instance it is the file or indented foil strip which 
moves, and the metal point is caused to vibrate as it is 
affected by the passage of the indentations. The vibra- 
tions, however, of this point must be precisely the same 
as Uiose of the other point which made the indentations, 
and these vibrations, transmitted to a second membrane, 
must cause the latter to vibrate similar to the first mem- 
brane, and the result is a synthesis of the sounds which, 
in the beginning, we saw, as it were, analysed. 

In order to exhibit to the reader the writing of the 
machine which is thus automatically read, we have had a 
cast of a portion of the indented foil made, and from this 


the dots and lines m Fig. 2 are printed in, of course, 
absolute facsimile, excepting that they are level instead 
of being raised above or sunk beneath the surface. This 
is a part of the sentences, “ How do you do?” and “ How 
do you like the phonograph?” It is a little curious that 
the machine pronounces its own name with especial 
clearness. The crank handle shown in our perspective 
illustration of the device does not rightly belong to it and 
was attached by Mr. Edison in order to facilitate its exhi- 
bition to us. 

In order that the machine may be able exactly to 
reproduce given sounds, it is necessary, first, that these 
sounds should be analysed into vibrations, and these 
registered accurately in the manner described ; and 
second, that their reproduction should be accomplished 
in the same period of time in which they were made, for 
evidently this element of time is an important factor in 
the quality and nature of the tones. A sound which is 
composed of a certain number of vibrations per second 
is an octave above a sound which registers only half that 
number of vibrations in the same period. Consequently 
if the cylinder be rotated at a given speed while register- 
ing cert lin tones, it is necessary th.it it should be turned 
at precisely that same speed while reproducing them, else 
the tones will be expressed in entirely diiTerent notes of 
the scale, higher or lower than the normal note as the 
cylinder is turned faster or slower. To attain this result 
there must be a way of driving the cylinder, while de- 
livering the sound or speaking, at exactly the same rate 
as it ran while the sounds were being recorded, and this 
is perhaps best done by well-regulated clockwork. It 
should be understood that the machine illustrated is but 
an experimental form, and combines in itself two separate 
devices — the phonograph or recording apparatus, which 
produces the indented slip, and the icceiving or talking 
contrivance which reads it. Thus in use the tirst machine 
would produce a slip, and this would for example be sent 
by mail elsewheie, together in all cases with information 
of the velocity of rotation of the cylinder. The recipient 
would then set the c>linder of his reading apparatus to 
rotate at precisely the same speed, and in this way he 
would hear the tones as they were uttered. Differences 
in velocity of rotation within moderate limits would by no 
means render the machine’s talking indistinguishable, but 
it would have the curious effect of possibly converting 
the high vo.ee of a child into the deep bass of a man, or 
vice versa. 

No matter how familiar a person may be with modern 
machinery and its wonderful performances, or how clear 
| in his mind the principle undcrl>ing this strange device 
! may be, it is impossible to listen to the mechanical speech 
without his experiencing the idea that his senses are 
deceiving him. We have heard other talking machines. 
The Faber apparatus, for example, is a large affair, as 
big as a parlour organ. It has a key board, rubber 1 lrynx 
and lips, and an immense amount of ingenious mechanism 
which combines to produce something like articulation in 
a single monotonous organ-note. But here is a little affair 
of a few pieces of metal, set up roughly on an iron stand 
about a foot square, that talks in such a way, that, even 
if in its present imperfect form many words are not clearly 
distinguishable, there can be no doubt but that the inflec- 
tions are those of nothing else than the human voice. 

We have already pointed out the startling possibility of 
the voices of the dead being reheard through this device, 
and there is no doubt but that its capabilities are fully 
equal to other results just as astonishing, When it be- 
comes possible, as it doubtless will, to magnify the sound, 
the voices of such singers as Parepa and Titiens will not 
die with them, but will remain as long as the metal in 
which they may be embodied will last. The witness in 
court will find his own testimony repeated by machine, 
confronting him on cross-examination— the testator will 
repeat his last will and testament into the machine ft 
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that it will be reproduced in a way that will leave no 
question as to his devising capacity or sanity. It is 
already possible by ingenious optical contrivances to 
throw stereoscopic photographs of people on screens in 
full view of an audience. Add the talking phonograph to 
counterfeit their voices, and it would be difficult to carry 
the illusion of real presence much further. 


NOTES 

Mr. Sorby is busy perfecting his new'method of studying 
minerals. Some very remarkable properties are still unexplained , 
and only the other day Mr. Sorby made a very great fresh 
advance in the subject. 

It is probable that Sheffield will be chosen for the meeting of 
the British Association in 1879. Nottingham was to have been 
the place of meeting, but a difficulty has arisen respecting the 
meeting there, and Sheffield has been unofficially written to. 
The matter is being warmly taken up by some of the principal 
townsmen, and there can be no doubt with a successful result. 

A PHOTOLITHOGRAPHIC plate of the primary triangulation 
of the United States Geological and Geographical Survey of the 
Territories, carried on during the summer of 1877, by Mr. A. D. 
Wilson, chief topographer, has just been published by the 
United States Geological Survey, under the charge of Dr. 
F. V. Hayden. The area covered by these triangles extends 
from Fort Steele, in Wyoming Ty., westward to Ogden, in 
Utah Ty., a distance of about 260 mile.*., and north as far as the 
Grand Teton, near the Yellowstone National Park, including 
Freemont’s Peak of the Wind River Range of the Rocky Moun- 
tains. The area embraces about 2S,ooo square miles, and within 
it, twenty-six primary stations were occupied, and their positions 
accurately computed. Besides these occupied stations, a large 
number of mountain jeiks were located, which in the future 
will be occupied as points for the extension of the topographical 
work of the Survey. A base line was carefully measured near 
Rawlin’s Springs, on the line of the Union Pacific Railroad, 
and from this initial base the work was extended north and west 
to the valley of Bear River, in Idaho Ty. Here a check base 
was measured, and the system expanded to the neighbouring 
mountain peaks to connect with the triangulaticn as brought 
forward from the first-mtiitioned base. Along the line of the 
Union Pacific Railroad the woik was connected at six points 
with the triangulation system of Clarence King’s 40th parallel 
survey. In addition to the importance of this sheet as the base 
work of the season’s topographical work, it presents a most 
striking feature in the number of remarkably long sights which 
were taken from the summits of some of the moat lofty moun- 
tains in the area explored. Many of these sights were over 100 
miles in length, while some reach a distance of 135 miles. 
From Wind River Peak all the prominent points in the Big 
Horn Mountains were sighted, alto the loftier peaks of the 
Uinta Mountains; the former are located 165 miles to the 
north-east, while the Uinta Mountains arc situated about the 
came distance to the south-west. As these ranges were not 
in the scope of the season's work, they are not given on the 
chart. 

The Annual Report of the Smithsonian Institution for the 
year 1876, which has recently been published, is of general 
interest The Institution continues to carry on its usual work 
with vigour and efficiency. Two important volumes of the 
Smithsonian Contributions to Knowledge, xx. and xxi., have 
been issued. The former on the Winds of the Globe, by Prof. 
Coffin, consisti n g of 781 quarto pages, is considered to be the 
most important contribution to knowledge which the Institution 
has given to the w*orld. It presents a rich mine ot information 
for the use of meteorologists, the physical geographer, and the 


mariner. Volume xxi. contains the following articles, viz. (1) 
Statements and Expositions of Certain Harmonies of the Solar 
System, by Prof. Alexander. (2) On the General Integral of 
Planetary Motion, by Prof. Newcomb. (3) The Haidah Indians 
by J. G. Swan. (4) Tables of Atmospheric Temperature in 
America. There has been published an important work on the 
Antiquities of Tennessee, by Dr. Joseph Jones, and another on 
the Archaeological Collections of the U.S. National Museum ; 
also a supplement to Prof. F. W. Clarke's work on the “ Con- 
stants of Nature,” consisting of tables of specific gravities, boiling 
and melting points, specific heats, &c. Large additions have 
during the year been made to the Collections of the National 
Museum in charge of the Institution. In the Appendix to the 
Report there is a translation of the eulogy on Gay-Lussac by M. 
Arago ; a biographical sketch of Dom Pedro II. ; a transla- 
tion of an .important paper of Prof. Pilar on the Revolu- 
tions of the Earth’s Crust, which will be read with interest by 
students of physical geography and geology. The subjects dis- 
cussed in this article are the origin of the earth, central heat, the 
fluid envelope, organism^, ice, with a concise account of the 
theory of secular changes of climate resulting from changes in 
the eccentricity of the earth’s orbit, antiquity of man, &c. Then 
follows a paper by Dr. D. Kirkwood on the Asteroids between 
Mars and Jupiter. But the ai tide which will probably attract 
most attention is one by Mr. W, B. Taylor on Kinetic Theories 
of Gravitation. In this memoir, t ccupying about eighty pages, 
is given an interesting historical account of all the principal 
theories which have been advanced since the time of Newton to 
the present day to explain the nature of gravitation. Villemot, 
1707 ; Bernouilli, 1734; Le Sage, 1750 ; Euler, 1760; Ilerapath, 
iSll) ; Guyct, 1832; Faraday, 1S44 ; Seguin, 1848; Boucheporn, 
1849; Lame, 1852 ; Waterston, 1858 ; Challis, 1859 ; Glennie, 
1861; Keller, 1863; Tait, 1864; Saigcy, 1866; Croll, 1867; 
Leray, 1869; Boisbau Iran, 1S69 ; Guthrie, 1870; Crookes, 
1S73. These theories are all criticised with considerable acute- 
ness. Mr. Taylor lays clown six fundamental characteristics of 
gravity with which, he asserts, every theory must agree. But 
unfortunately it is in refeience to the truth of some of Mr. Taylor’s 
postulates that the greatest diversity of opinion exists. No kinetic 
theory of gravitation can fultd his six conditions. Mr. Taylor 
seems to misapprehend some of the theories in important points, 
particularly those of Le Sage and Croll. The Appendix con- 
cludes with a number of inki e-ting papers on Ethnology. 

We have already referred to Frof. A. Agassiz’s intention of 
carrying out a series of researches in the Gulf of Mexico. With 
an assistant he is to be accommodated on board the United States 
Coast Survey steamer /Hake, which has just sailed on a surveying 
cruise that will occupy this wintet in the Gulf of Mexico. By 
a study of the animals dredged lrom the bottom of the Gulf, 
Prof. Agassiz will be enabled to make important comparisons 
with the fauna of the Atlantic, and especially as to growth, 
habits, migrations, and changes of living forms found in the 
waters near the British Islands and the Scandinavian Feninsula, 
The expedition is under the command of Lieutenant-Commander 
Charles D. Sigsbee, United States Navy, who has had several 
years experience on coast survey duty, aud has been notably 
successful in deep-sea sounding*. 

New York will in all probability have a magnificent new 
Zoological Garden in Central Fark before the end of another 
year. The Park Commissioners have little doubt that the 
amount of money, 300,000 dollars, necessary to make a com- 
mencement, will be subscribed without difficulty. 

The death is announced of Mr. Robert Hollond, a gentleman 
formerly well-known in connection with aeronautics. 

The Rev. Horace Waller writes to the Titnes that Col. 
Mason has been round Lake Albert Nyanza in a steamer, and 
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corroborates 
locked lake. 


the fact of its being a comparatively small land* 
CoL Mason is in the service of the Khedive. 


Mr. Stanley has arrived in Egypt, and is to spend a few 
days at Cairo. On New Year's Day he was to be entertained 
at a banquet by Sir George Elliot, M.P., to which the principal 
English and American visitors and residents were invited. 


The African Association presided over by the King of the 
Belgians has learnt by telegram that its travellers have safely 
reached Zanzibar. 

AT a recent meeting of the Liverpool Historic Society, 
Mr. T. Glazebrook Rylands, F.S.A., read an important 
paper or “ Ptolemy's Geography of the Coast from Caer- 
narvon to Cumberland (including Cheshire and Lancashire), 
The paper was the preliminary result of extensive and long 
research, during which the author has found out that pre- 
vious writers have examined Ptolemy’s work carelessly or 
inadequately, and greatly misrepresented his It ha«, 

for example, been inferred for centuries that the Mersey was 
unknown to Ptolemy, and that the river known as Relisama wa» 
identical with the Kibble. This has led to further deductions of 
an erroneous character ; as, for example, that there was a wide 
sheet of water making the mouths of the Mersey and the Dee 
undistinguishable, while two islands in it reared their heads, 
viz., Wallasey, separated by a branch of the tiie through Wal- 
lasey Tool, and Wirral, separated by a strait almost coincident 
with the canal from Chester. Mr. Rylands believes— ami there 
can be little doubt of the fact — that he has ascertained the idtas 
of Ptolemy and verified his measurements and mode of projection 
in a way wholly unknown to former inquirers. lie has thus 
explained apparent anomalies and corrected misunderstandings 
of former waiters. Commencing southwards at Caernarvonshire, 
he has verified the positions from beyond Pwlhilli round by 
Caernarvon and Conway to the Dee ; he has verified the positions 
of the Mersey and the Ribble, and all along the coast to St. 
Bee’s Head, in Cumberland. In several instances where it was 
thought Ptolemy was in error, Mr. Rylands has shown he L cor- 
rect, and it is a matter of surprise that where we should expect 
approximate truth only, the more rigid tests give more accurate 
results. 


The Bristol Naturalists’ Society appears to be in a fl mrishing 
condition. It has recently aided to its organisation a Physical 
and Chemical “Section,” of which Dr. W. A. Tilden is secre- 
tary and Mr. P. J. Worsley president. The recent meetings 
of the Society have been more largely attended, and there 
appears to be a revived interest in physical science in the ancient 
city. 

M. Gauthier Villars has just published a new edition of 
a highly interesting old book, “Lectures on Chemical Pluli- 
sophy,” delivered at the College de France in . 1 S36 by M. 
Dumas. In this curious work all the prevalent ideas in che- 
mistry were initiated. Not a single sentence has been altered, 
yet M. Dumas’ lectures seem quite fresh and young, ready to 
be used by students in the highest schools. They weie col- 
ccte ~k*.^‘ ^ineau, a gentleman who died twenty years ago, 
a ter having been a professor in the Lyons Faculty of Sciences. 

The sittings of the enlarged council of the Paris observatory 
came to an end last week. The resolutions come to, of which we 
ha VC jdready given the substance, have been sent to M. Bardoux, 
the Minister for Public Instruction. The International Meteoro- 
logical Service entered, on January ,, the twenty-first year of its 
existence, and will continue connected with the Paris Observa- 
tor* where it was established by M. Leverrier in 1857. The 
present head of the service is M. Front, a physicist connected 
with the service for many years, and trained by Leverrier him- 
self. The first physicist-o^ipi*/ is M Moureau, formerly a school- 
master, whom Leverrier remarked for his zeal and assiduity 


in meteorological researches and observations. The great 
astronomer required no other scientific qualifications than intel- 
ligence and instruction obtained by personal exertion. He 
turned away many doctors in science and pupils of the highest 
schools who were wanting in the requirements he was anxious to 
secure, and sought to find them evon in the humblest stations of 
life. 

Mr. John Fielding, of Todmorden, has just presented to the 
Aquarium at Westminster two specimens of Proteus sanguineus, 
obtained by his courier, C. F. Kohl, from the grotto of 
Adelsburg. They are said to be the first shown in England. A 
specimen of Mettobramhus lataalis has been on view for some 
little time. 

A most unfortunate series of disasters followed Mr. Car- 
rington’s endtnvonrs to bring to London a collection of specimens 
of the Mediterranean fauna. Dr. Eisig, of the Naples Aquarium, 
ottered him every facility, suggested localities, and placed some 
store-tai.ks at bis smice. A collection of fish zoophytes and 
corals was made, and seven tanks were fitted up on a cargo 
steamer to transport them to England. Shortly after starting a 
thundeistoim *as encountered, the ship was struck by lightning, 
and the contents of two metal tanks were at once destroyed. 
Among other things a fine collection of murccn cels averaging 
2 feet in length was thus lost. Rough weather for a day or two 
caused further deaths. After leaving Gibraltar the change of 
temperature proved excessively fatal, the bright-coloured animals 
suffering most. The heavy weather in the Channel broke some 
of the other tanks, so that but lew animals reached England 
alive. Mr. Carrington, however, ananged for supplies with 
agents at Naples, Messina, Palermo, Valentin, Gibraltar, Tan- 
giers, and Lisbon. 

Mr. B. Rai hi, of Launceston, Cornwall, sends us a ripe 
strawberry which he gathered on December 29 horn a hedge 
about 400 feet above sea-level. Pink strawberry blossoms, lie 
states, are not uncommon. The thermometer stood at 50° in 
the shade. ILr. 29 ‘2, with a west wind. Many of the com- 
moner hedgellowcrs linger on, such as lychnis and geranium. 
He also incloses some primroses, blossoming in an exposed 
situation outside his window. 

Two somewhat forcible shocks of earthquake were felt at 
Bdo^na on December 23, and a slight one at Alicante on the 
preceding day. 

Prof. Barret r, in a recent lecture on the telephone, gave a 
receipt for making a cheap one. 'lake a wooden tooth-powder 
box and make a hole about the size of a half-crown in the lid 
and the bottom, l ake a disc of tinned iron, such as can be had 
from a preserved meat tin, and place it on the outside of the 
bottom of the box, and fix the cover on the other side of it. Then 
take a small bar-magnet, place on one end a small cotton or silk 
reel, and round the reel wind some iron wire, leaving the ends 
loose. Fix one end of the magnet near, as near as possible 
without touching, to the disc, and then one part of the telephone 
is complete. A similar arrangement is needed for the other end. 
The two are connected by the wire, and with this Prof. Barrett 
says he has been able to converse at a distance of about 100 
yards. 

M. Bardoux, the new Minister of Public Instruction in 
France, lias held a reception of the several heads of his depart- 
ment and employes of the central administration. He delivered a 
speech insisting upon the necessity for a Republican Government 
to educate the people, as a good system of public education is 
the strongest basis on which any Republic can be safely 
established. Recording to the XIX. Sikle M. Bardoux is not 
only preparing a Bill for establishing gratuitous elementary 
education, but also for organising a higher elementary education. 
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Prof. Pkaundlkr communicated in a recent session of the 
Vienna Academy the results of some experiments undertaken to 
decide the question as to the smallest absolute number of vibra- 
tions capable of producing a sound. By means of a siren with 
two openings for blowing, he finds that two isolated vibrations 
are capable of producing a tone which, by repetition, becomes 
audible. 

The Meteorological Society of Paris has elected as president 
M. Herv^ Mangon, professor of Agriculture at the Conserva- 
toire des Arts et Metiers. 

The Postal and Telegraph services are to be united in France, 
as they have been already in England, under a single direction. 
The first director of the complex organisation will be M. Cocheris, 
one of the staff of the Temps and a well-known writer on matters 
of political economy. 

At the last meeting, December 19, 1877, of the Russian Geo- 
graphical Society, M. Mushketov made a very interesting com- 
munication on his last journey in the Tian Shan and to the 
Pamir, where he visited some places never before vi ited by 
European travellers. Ilis researches enable us to correct many 
imperfections in the works of Gordon and Stoliczka, and to ob- 
tain many new and important data. A complete geological 
sketch of the Pamir highlands will soon be published by M. 
Mushketov. At the same meeting the secretary gave an account 
of a new expedition to Central Asia, which will start from St. 
Petersburg at the beginning of this year, under the leadership of 
Prof. A. E. MiddendorfT. The expedition has especially in view 
the study of the agricultural conditions of Turkistan, and the | 
well-known traveller, zoologist, and practical agriculturist who 
is at the bead of the expedition, will be supported in his work 
by MM. Smirnoff and Russow. I 

At the meeting, December 15, of the St. Petersburg Society 
of Naturalists Prof. Kessler referred to the fishes brought this 
year by M. Polyakoff from the lakes Ala Kul and Balkhash. In 
addition to the seven species which were known before in the , 
Central-Asian fauna he has discovered four new ones, one of | 
which is the interesting fish described by the inhabitants as 
Marenker (its zoological description will soon appear), the flesh 
and caviare of which are poisonous. 

PROF. Bkrthelot, of Paris, is probably the most prolific 
chemist of the day. We notice in the two last numbers of the 
Annalcs dc Chimie ct dc Physique, the two last numbers of the 
Comptcs Rendus , and the last Bulletin de la Socitti Chimique dc 
Parts , thirty-two various articles under his name. Berthelot’s 
researches are, however, confined to thermal and physical che- 
mistry, and are not delayed by the analytical operations atten- 1 
dant on other branches of chemical investigation. 

Cait. J. 0 . Lunoiners, of the Danish vessel Lutto fcld, com- 
municates to a Copenhagen paper an interesting account of a 
novel experience which occurred on December 10, 1S7C, while 
on a voyage to Valparaiso. The vessel was at this time in the 
neighbourhood of Terra del Fuego, about 140 miles from 
Magellan's Straits, when early in the morning it narrowly 
escaped collision with an island where no trace of land appeared 
on the charts. The vessel hove- to until daylight, when the 
captain proceeded with a boat’s crew to the new island, which 
had gradually diminished in size since the first observation. 
Around the conical rocky mass the water was hissing, and 
although no smoke appeared, it was found to be too highly 
heated to permit of landing. The [sinking continued slowly, 
until at eight o’clock the island was completely submerged, end 
an hour later the vessel passed over the spot where it had dis- 
appeared. 

Tux December Session of the Berlin Geographical Society 


was occupied by a long and interesting address from Dr. F. M. 
Ilildebrandt, on the results of his late African explorations. 
We have already alluded in a late number to the unfortunate 
result of the expedition to the snow-clad mountains of equatorial 
Africa, when the explorer was compelled to return with Mount 
Kenia fairly in sight. The heroism of Dr. Ilildebrandt in 
battling with danger and disease in manifold forms is only 
approached by the adroitness and ingenuity which characterised 
his dealings with the natives. Among the Hataitas he was 
regarded as a magician, and was forced to pronounce inemta- 
ti ms on the unfruitful fields. For this purpose, at his request, 
specimens of all the plants and animals in the vicinity were 
githcred by the tribe, and after having served as a M fetish,” were 
carefully packed away in the collections. On another occasion 
he was attacked by several hundred natives, who beat a hasty 
retreat, when the explorer advanced towards them armed with a 
photographic camera. Despite the constant succession of mis- 
fortunes accompanying Dr. Ilildebrandt during his two years* 
explorations in Africa, he has succeeded in gathering together a 
large and valuable collection of anthropological and botanical 
specimens especially, from Cipe Gardafui and the Comoro 
island Johanna. A number of new species and genera, 
particularly of aromatic plants, were discovered in the former 
locality. 

The additions to the Zoological Society’s Gardens during the 
past week include two Lions {Belts ho) fiom Upper Nubia, pre- 
sented by Mr. John Baird ; a Green Monkey ( Cercopithccus 
* allitrichus ) from West Africa, presented by Mr. J. Scot; a 
Bonnet Monkey (Macacus tadtalut) from India, presented by 
Mr. J. II. Thompson ; a Common Thicknee (C luiicnemus 
crepitans ), European, presented by Mr. F. Moll ; a Macaque 
Monkey ( Macacus c) nomv\u \) from India, deposited ; a Collared 
Fruit Bat ( Cynonyctcris <«*//.;; /V), a Geoffroy’s Dove (Peristcra 
yoff/vii), bred in the Garik ns. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxioRD.—An examination fora Radcliffe Travelling Fellow- 
ship will be held on February 11. Candidates should forward 
notice of their intention to offer themselves, on or before January 
15, to Dr. Acland. 

An examination will be held at Queen’s College on April 30 
to fill up an open scholarship in natural science, of the value of 
90/., tenable for five years. 

London. — We learn that in consequence of the success 
attending the course of Lectures on Physiology now being 
delivered at the Working Men’s College, Great Ormond Street, 
by Mr. T. Dunman, the Council of that Institution have arranged 
for the delivery, by the same gentleman, of a supplementary 
advanced course of about sixteen lectures, the first of which will 
be delivered on Friday, January 18. The lectures will be accom- 
panied by practical demonstrations. Mr. Dunman has been 
appointed to the lectureship in physiology at the Birkbeck 
Institution, recently vacated by Dr. Aveling. 

Manchester.— Mr. M. M. FattUon Muir, F.R.S.E., As- 
sistant-Lecturer in Chemistry, and Demonstrator in the Labora- 
tory of the Owens College, has been appointed Praelector in 
Chemistry et Gonville and Caius College, Cambridge. 

Berlin. — We notice in the report of a late session of the 
Prussian House of Deputies a very vigorous presentation, by 
Prof. Mommsen and Prof. Virchow, of the necessity for a new 
building for the royal library. This valuable collection of 
books — over 700,000 in number — is the largest in Germany, 
and increases so rapidly that the present quarters in the Im- 
perial Palace are most inadequate. The Government shows 
an inclination to remedy the evil, and it is to be hoped that 
this chief store of mental pabulum for the Berlin student will soon 
be provided with a house of its own, and the much- needed cata- 
logue of its !rta:ures finally be published. 
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Budafesth. — The committee intrusted with the preparations 
for the first centennial celebration of this university, have decided 
to invite all foreign universities to send representatives on 
the occasion. A work on the history of the university is being 
prepared by Prof. Theodor Pauler, the late Minister of Education. 

Heidelberg. — In the recently-fcsued calendar of the Uni- 
versity for the present semester we notice a serious falling off in 
the attendance, the present number of students (461) being 250 
less than that for the past summer. This fact is chiefly due to 
the increasing custom of the Gtrrnan students to gather in the 
Universities of the great cities during the winter. The theolo- 
, meal faculty includes 19 students, the medical, 79, the philo- 
^ sophical, 180, and the legal, 183. Heidelberg still possesses 
evidently its traditional attractions for English-speaking students, 
the catalogue containing the names of twenty-one Englishmen 
and twenty-six Americans a large propoition of whom arc 
studying under Bunsen. Of the sixty-stven other foreigners in 
attendance Switzerland contributes eighteen and Russia nineteen. 

$ The corps of professors numbers 105, of whom fi:ty-nine are in 

the philosophical faculty. Prof. Bluntschli, the leading authori y 
on international law, is the pro-rector for the present year. We 
* notice that Prof. Blum has been forced by advanced age to give 
up the chair of mineralogy. His connection with the University 
dates back to 1S28, and under his direction the mineral- 'gic.d 
departmental Heidelberg has long beer, une of the favourite 
resort* of students from various countries, the museum ranking 
among the be.<*t in Europe. Prof. Blum’s fame as a mineralogist 
rests chiefly on his thorough and exhaustive researches on p^eu- 
domorphs, the results of which are embodied in his work “Pi 
Pseudomorphosen des Mineral reiches.” A very complete and | 

practical text book of mineralogy, as well as the numerous 
smaller treatises on subdivisions of the science, which have 
appeared at intervals from his pen, are regarded as standard 
works. 

Strassburg.— The grant of money for the new edifices of the 
university amounts to 10,500,000 marks (over 500,000/.). Of 
this sum 2 \ millions are contributed from the imperial funds, 
5i millions result from Alsace-Lorraine’s share of the new 
imperial bank notes, and the remainder is contributed by the 
city, the district, and the two provinces. At present the uni- 
versity is attended by 627 students divided as follows among 
the faculties theological, 49, legal, 156, medical, 117, philo- 
sophical, 305. Despite the a' le corps of professors gathered 
together since the re-establishment of this historic university, the 
number of students shows a decrease of eighty as compared with 
1876, a result due in a great measure to the coldness exhibited 
f by the old French inhabitants towards the German students. 


SOCIETIES AND ACADEMIES 

London 

Royal Astronomical Society, December 14, 1877,— Dr. 
Huggins, F.R.S., in the chair.— A paper by Dr. WoIC of 
Zurich, set forth that the sun-apot period varies from seven to 
sixteen years, eleven years being the average. — A paper by Mr. 
C. V. Boys described a new astronomical dock. Mr. Christie 
and Lord Lindsay criticised it. — A photograph of the sun was 
presented by M. Janssen. It is one of those taken daily at 
Meudon, measuring one foot in diameter. Dr. De la Rue said 
it was the finest example of celestial photography he had ever 
seen. It was not taken with an equatorial, but an instrument 
after the fashion of the Kew photoheliograph with a 5^ -inch 
object-glass. The picture was not taken at the principal focus, 
but in that of a secondary magnifier, corrected independently of 
visual focus. He pointed out the tornadoes visible on the photo- 
graph, and spoke of the importance of a physical observatory to 
register the changes which occur on a tremendous scale every 
hour, sun-spots being phenomena of comparatively small import- 
ance. Capt. Abney spoke in corroboration, and said that M. 
Janssen at first thought these photographed tornadoes had an 
atmospheric origin. Mr. Christie said that similar phenomena 
had been found on the Greenwich photographs, and they had 
nothing to do with the collodion.— Mr. Glaisher read a paper on 
the law of force tending to any point whatever in the plane of 
motion in older that the orbit may always be a conic. — Mr. Lynn 
gave a description of Mr. I Iowlett’s drawing of the solar spot of 
October 31 to November 3. being about 15" diameter.— Lord 
Lindsay concluded the description of his spectroscope for nebula: 
referred to last month. — Mr. Christie made some remarks and 
criticised it, and the meeting then adjourned. 

Photographic Society, December 11, 1877. — Papeis were 
read by Capt. Abney, R.E., F.R.S., on fog-producing emul- 
sions and their rectification, and by II. B. Berkeley, on emul- 
sions. Capt. Abney showed that the cure, or rather the elimina- 
tion, of fog in emulsions (as aLo in dry plates) would be effected 
by the introduction of either bromide, iodine, or nitric acid into 
the emulsion. Nitric acid prevented the formation of any 
chemically-produced sub-bromide of silver, and reduced the fog 
to the state of bromide ; where pure bromide is present, it 
seems almost impossible that there should he fog. It an emul- 
sion plate is exposed to light, and afterwards partly dipped into 
copper bromide, then exposed in the camera and developed, the 
portion treated with the bromide will be found to be free from 
fog and perfectly clear. 

Paris 


f 

h 


Holland. — The Netherlands School Museum, at Amsteidam, 
was opened on December 24, 1877, in presence of Mr. Ileemskerk 
(recently Prime Minister of Holland), and several authorities 
connected with the Educational Department. Mr. A. van 
Otterloo, for the committee, in his opening speech alluded to 
the valuable co-operation of England in the exhibition. The 
authorities afterwards inspected tne museum, anil exptessed their 
high appreciation of the interesting collections of school appliances 
exhibited by the School Board for London and others. 

St. Petersburg. — A new High School for ladies is to be 
opened at St. Petersburg for the special purpose of pieparing 
female teachers for women’s colleges. The School is provided 
with the necessary money by a young lady, and it will be con- 
ducted by the professors of the St Petersburg University. 

Prof. Tarkhanoff, of the St. Petersburg Medical Academy, 
having assisted at the examinations in physiology and anatomy 
of the thirty-six ladies who have now finished their five years’ 
oojjwe at the High School of Medicine at St. Petersburg, pub- 
lishes a report on those examinations. The answers of the ladies, 
fie says, were definite, clear, and often vivid. Deep and very 
accurate knowledge was ahown in anatomy and histology, the 
examinations having been made according to the extensive pro- 
grammes existing iu ordinary universities. On the average the 
answers were quite as good as those of male students ; but the 
answers of three or four ladies, by their completeness and bril- 
produwd a deep impression on the examiners, and greatly 
exceeded aU the professor haa tttt witnessed either as a student 
or professor. 


Charkow. — The annual calendar of this Russian university 
. « shows an attendance of 442 students. Over half of this number 
: are freed entirely from the payment of lecture?, while a third 
: receive annual stipends varying from 180 to 340 roubles. The 
corps of instructors numbers sixty-four. 


Academy of Sciences, December 17, 1877.— M. Peligot 
in the chair: — The following papers were read : -On the 
order of appearance of the first vessels in the riiouts of some 
Leguminosae (third part), by M. Trecul. — Note on the ring of 
Saturn, by M. Tisberand. — On intramolecular work, by M. 
Boileau.— On an essential improvement of the navigation lock 
with mixed oscillation, by M. De Caligny.— M. Cailletct was 
elected correspondent for the section of mineralogy, in room of 
the late M. d’Ommalius d* Alloy (obtaining thirty-three votes 
against nineteen for Mr. James Hales). — Production of crys- 
tallised sulphide, selenide, and teburide of silver, and of filiform 
silver, by M. Margottet. The former are obtained by pa-sing 
vapours of sulphur, selenium, and tellurium, over silver (heated 
red) by means of a current of nitrogen. — The silver gets covered 
with the crystals. The crystallised sulphide is transformed into 
metallic and filiform stiver by a current of dry hydrogen at 440 
degrees. The corresponding reduction of the selenide and tellu- 
ride takes place only at thfc highest temperatures the glass can 
bear. — Use of lacs of eosine and fi joresceine for preparation of 
decorative paintings without poison, by M. Turpin. A potassic 
or sodic solution of eosine, e.g. % treated by an acid, gives a pre- 
cipitate of eosic acid insoluble in water; this washed till the 
water begins to take a rose-colour is insoluble in the hydrate of 
oxide of zinc, and so forms a very rich lac (eosinate of zinc) 
varying from rose to deep-red, according to the quantity of 
eosic acid used. — Vine districts attacked by phylloxera 
(1877), by M. Duclaux. It is noted with reference to 
L’Aude that the vineyards bordering on the sea (somekilo* 
metres in width) are preserved much longer than the other*. 
—The natural enemies of the phylloxera in Germany, by M. 
Biankenhom. The small extension of centres of phyil&sM. 
there is attributed to the fact that the stocks have been frequent*!, 
previous to the phylloxera infection, by tiatmfcl enemies of the 
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insect (which are specified). — On the intermediary integrals of the 
general equation with partial derivatives expressing that the 
problem of geodesic lines, considered as a problem of mechanics, 
supposes a rational integral with reference to components of the 
velocity of the moving body, by M. Levy.— Calculation of the 
longitude or the hour of Paris at sea, by occultations of stars, by 
M. Baills.— On the conditions with limits in the problem of the 
elastic plates, by M. Boussinesq.— On the equation of Lame, 
by M. Brioschi. — On apparatus for projection with polarised 
light, by M. Laurent For polarisers the author uses Nicols 
made of two, three, or four pieces of spar, each piece with two 
faces cut parallel to each other and the cleavage ; then he cements 
them together with a hard mastic, and operates the whole like a 
single piece of spar. The analyser used is a Nicol of 22 mm. 
diameter; it is placed at the principal focus of the projection 
lens. — Action of oxychloride of carbon on toluene in presence of 
chloride of ammonium, by MM. A dor and Crafts. — Action of 
stable anhydrous acids on stable anhydrous bases ; explosion of 
the compound, by MM. Solvay and l.ucion. — Anhydrous phos- 
phoric acid and oxide of sodium may exist intimately mixed in 
fine powder without reacting at the ordinary temperature, but a 
rise of less than ioo° causes instantaneous combination with 
remarkable violence. M. Lucion sees here no confirmation of 
the dualistic theory or argument against the Unitarian.— On the 
sensibility of the pericardium in the normal and pathological 
states, by MM. Bocbefontaine and Bout cent. The sound peri- 
cardium is sensible ; the external face apparently more than the 
internal. The sensibility can be shown by mechanical excitations. 
The pericardium inflamed experimentally shows a lively sensi- 
bility, at least on the external face and inwards.— Maturation and 
diseases of the cheese of Cuntul, by M. Duclaux. Enough water 
remains for development of ferments, and there are present lactic 
acid and albumen. — Observations on the zoological affinities of 
the genus Phodilus, by M. Milne- Ed wards.— On the measure- 
ment of the dihedric angles of microscopical crystals, by M. 
Bertrand. — On the signification of various parts of the vegetable 
ovule, and on the origin of those of ihe seed (concluded), by M. 
Baillon. — Preparation of alcoholic chlorides and their application 
to the production of colouring matters, by MM. Monnet and 
Keverdin. 

December 24, 1877. — M. Peligot in the chair. — The following 
papers were read :—( )n some applications of elliptic functions 
(continued), by M. llermite. — On the rotatory power of meta- 
styrolene, by M. Her helot, t Mctastyrolene, derived in the cold 
state from active styrolenc, has rotatory power (just as metatere- 
benthine shares the rotatory power of terebenthine). On the 
other hand, inactive styrolenc, as prepared by the pyrogenic 
method, gives an inactive metastyrohne.— On Saturn 1 * ring 
(continued), by M. Tissernnd.- Observations on the llahniic 
cotton plant, by M. Naudin. This plant, which is found in 
Egypt, and is very pioductive, is not, as supposed, a cross 
between cotton ( Gossypium ) and Oonriu) (or J/ilnscus esculent ns). 
It differs from the old race merely in aspect. It is still in process 
of improvement. The botanical species is the Gossypium barba - 
dense of Linnceus and Parlatore, or Sea Island cotton. It 
requires much heat, and is recommended for Algeria, where the 
cotton industry has been declining.— Notions concerning intra- 
molecular work (continued), by M. Jloileau.— On M. Boiteau’s 
recent communication regarding comparison of the phylloxera of 
the oak with that of the vme, by M. Balbiani. — On anthogenesic 
Homoptera, by M. Lichtenstein. — Progress of the phylloxera 
in the south-west of France, by M. Duclaux.— On the results 
obtained by use of sulphide of carbon for destruction of phyl- 
loxera, by M. Marion. Reiterated treatment with small quan- 
tities is recommended. — On the ventilation of the transport -ship 
Annamite, by M. Bertin. After three hours the volume of air 
evacuated under the sole action of heat from the chimneys was 
over 29,000 cubic metres, and might rise to 40,000. This move- 
ment of air would secure a renewal of air in the hospital about 
eight times in the hour. — The death of Kuhmkorff was referred 
to. — M. Dumas, d propos of MM. Cailletet and Pictet's almost 
simultaneous success In liquefaction of oxygen, read & passage 
from Lavoisier, showing he had anticipated such results. — On 
the condensation of oxygen and carbonic oxide, by M. Cailletet. 
His method was to expand the gases suddenly ; when cooled 
to — 99°, and compressed to the extent of 300 atmo- 
spheres ; a thick mist appears. This is had from oxygen, 
even at ordinary temperature, if it have had time to lose the 
heat acquired simply through compression. Hydrqgen, under 
similar treatment, gave no such mist. Nitrogen was not experi: 
meated with. — Experiments by M. Pictet on liquefaction of 


oxygen, by M. de Lognes. The apparatus is described. — M. 
Dumas opened a sealed letter deposited by M. Cailletet on 
December 3, announcing his discovery. M. Pictet’s results were 
announced on December 22. Several members expressed 
opinions on the subject.— New observations on the rtoe of pres- 
sure on chemical phenomena, by M. Berthelot He calls 
attention to the fact that the decomposition of chlorate of potash 
into oxygen and chloride of potassium an exothermic reaction, 
and not limited by its inverse, is not stopped by a pressure of 
320 atmospheres. — On the employment of graphic methods in 
the prediction of occultations, by M. Tissot.— On the transfor- 
mations of contact of systems of surfaces, by M. Fouret. Ex- 

perimental researches on magnetic rotatory polarisation; mag- 
netic rotations of luminous rays of various wave-lengths, 
by M. Becquerel. He experimented specially with biefrioride 
of titanium, interposing a spectroscope between the eye 
and the analyser in his iormer apparatus ; and he notes some 
differences between the positive and negative magnetic rotations. 
— Ordinary and extraoi dinary indices of refraction of quartz for 
rays of different wave-lengths as far as the extreme violet, by M. 
Sarasin. The numerical results for lines of cadmium, sodium, 
zinc, and aluminium are tabulated. — Engraving on glass by' elec- 
tricity, by M. Plante. The surface of a plate of glass or crystal 
is covered with a concentrated solution of nitrate of potash 
(poured on it). A horizontal platinum wire, connected with one 
of the poles of a second lry battery of fifty to sixty elements, is 
placed in the liquid along the edges, then holding in the 
hand the other platinum electrode, covered, except at the end, 
with insulating matter, one touches the glass with it, and draws 
characters, &c., which remain distinctly engraven. — On acid 
acetates (continued), by M. Villiers. — On experiments showing 
that meningo- encephalitis of the convexity of the brain produces 
different symptoms, according to the points of this region that 
are affecte , by.MM. Boche/ontainc and Vicl. — On the conditions 
of development of Ligul.u, by* M. Duchamp. He made two 
pigeons (which are pretty far removed from aquatic birds), swallow 
some ligulm from a tench. After four and five days respec- 
tively they were killed, and each had in its intestine a living 
ligula with genital organs developed, and the matrices full ot 
eggs (just as with the duck).— On a miocene alios in the neigh- 
bourhood of Rambouillet, by M. Meunier. This points to 
sudden cataclysm. — On thermal coloured rings by M. Dtcharme. 
lie remarks on the difference in these on tinned and on zinked 
iron plates. 

Vienna 

Imperial Academy of Sciences, November 8, 1877. — 
On the least absolute number of sound-impulses that are necessary 
to production of a tone, by M. l’faundler. — On generalisation 
of known triangle propositions to any perfect n angles inscribed 
in a conic section, by M. Cantor. — On the perfect square in 
general, by the same. — On curamalic acid, by M. Morawski. — 
On accessory projections in the skull of leporides, by M. 
Mojsisovics. — On arbitrary and spasmodic movements, by M. 
Briicke. — On cork and corked tissues generally, by M. HbhneL 
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THE SALARIES OF THE OFFICERS IN THE 
BRITISH MUSEUM 


T HE inadequacy of the salaries of the officers of the 
British Museum has long been a standing grievance. 
It is manifestly impossible to give any valid reasons why 
the literary and scientific men of this great national estab- 
lishment should not receive emoluments at least equal 
to those granted in the ordinary branches of the Civil 
Service. The obstinacy of the trustees in clinging to 
obsolete principles of priority, and in endeavouring to 
keep entirely in their own hands the right of nomination 
to all the more important posts, has, no doubt, been the 
main cause why the Treasury have until recently refused 
to do justice to a most meritorious and ill-treated branch 
of the public service. From the 41 Correspondence be- 
tween the Trustees of the British Museum and the 
Treasury,” which has lately been issued as a Parliamentary 
Paper, we are glad to find that in this instance, as on 
former occasions, the present Ministry has been induced 
to do justice where their predecessors in office have per- 
sistently ignored righteous claims. After a long corre- 
spondence, commenced in May, 1876, and extending over 
some fifteen months, it seems to have been finally settled 
that the salaries of the keepers of the various depart- 
ments shall be raised to 750/. per annum after five years* 
service, instead of stopping at 600/., the former limit, and 
that the salaries of the assistant-keepers shall rise to 600/. 
after five years* service, instead of being restricted 
to 450/. as heretofore. The assistants in the various 
departments will, in future, be divided into two classes, 
the first, or upper class, with salaries commencing at 250/. 
per annum, and rising by annual increments of 15/. to 
450/. ; those of the second, or lower class, commencing 
at 120/, and rising by increments of 10/. to 240/. This 
will create a considerable general improvement in the 
position of these subordinates, of whom the junior 
assistants, as they are called, have hitherto commenced 


at 90/., and the senior assistants have never risen beyonc 
400/. But the trustees have agreed to regard the nev 
second c’ass for the future as an 11 educational class, 1 
from which those persons who show special aptitude foi 
the work of the d fferent departments may be promotet 
to the first class, whilst those who have no extraordinary 
. abilities must remain content with the maximum salary o 
| the lower class. Another concession that the trustee* 
I have been compelled to make in order to obtain th< 
| above-mentioned advantages is a reduction in the numbe: 
|©£ the assistants of the upper class. The Treasury justh 
Ipoint out to the trustees that the scheme of having a firs 
|class of assistants double the number of that of thi 
^econd class, is inconsistent with all ordinary classi 
fication, and that the company nurabers of the tW( 

classes ought to be exactly reversed." This th, 
trustees have, as it appears, somewhat unwilliuglj 
ndertaken to effect, by a gradual reduction of the num. 
er of first class assistants as vacancies occur, and by 
baking all future appointments into the second class, 
prcept when u an opportunity occurs of securing the ser- 

r * of a person possessing very special qualifications” 
VOlre xvu.— NU 4 S§ 


A third point which the trustees “are prepared to re* 
consider ” is the number of keeperships, now amounting 
to thirteen, and in order that the Treasury may have 
greater control in this matter, they have undertaken not 
to fill up any keepership which may hereafter become 
vacant, “ without the previous concurrence of the Trea- 
sury.” A still more important proposal made by the 
Treasury and “conceded by the trustees/* is that the 
position of keeper should be considered as a “ staff ap- 
pointment, to which no officer within the Museum should 
have any right of succession by seniority.” This “ con- 
cession” will, we trust, do away with the practice of 
putting round men into square holes, in order to cbtii t 
for them an additional salary, which in former years ha , 
we fear, been followed in some instances at the British 
Museum. 

One remaining point, which has much exercised the 
well-known economy of the Secretary of the Treasury, 
we are pleased to see he has been obliged to give up. it 
was proposed that the keepers who occupy the residences 
attached to the British Museum ought to give up a certain 
portion of their salaries in lieu of rent. In reply to this in- 
genious suggestion, the trustees very justly urge that those 
keepers who reside on the premises have important duties 
to perform, in having to take in turn the general charge of 
the whole museum under the principal librarian, for which 
the accommodation of a residence is no more than a fair 
equivalent. This contention was ultimately allowed to 
prevail, and on the whole, we think, there is every reason 
to be grateful to the Government for the improvements 
effected by the new scheme in the position of the employis 
at the British Museum. Even in these hard times it 
cannot be said that a place of 750/. per annum with a 
good residence attached and a pension in future when 
work is no longer possible, is not such a prospect as may 
well attract some of the cleverest youths of the period 
who have a leaning towards literature or science to seek 
the place of “ junior assistant” in the British Museum. 


yULES VERNE 

Hector Servadac, or the Career of a Comet.— From the 
Earth to the Moon.— Around the Moon. — Twenty 
Thousand Leagues under the Sea.— Around the World 
in Eighty Days . — The Fur Country. — A Winter amid 
the Ice, &c., &c. (London : Sampson Low and Co.) 

T HESE remarkable works, which we owe to the 
genius of Jules Verne, the first-named being that 
which has last appeared, are well deserving of notice at 
our hands, for in the author we have a science teacher 
of a new kind. He has forsaken the beaten track, bien 
entendu ; but acknowledging in him a travelled Frenchman 
with a keen eye and vivid imagination— and no slight 
knowledge of the elements of science— we do not see how 
he could have more usefully employed his talents. He 
will at once forgive us for saying that when we compare 
his romances of the ordinary type, such as “ Martin Pax,” 
with those we have given above, we think that he, as well 
as his readers, is to be congratulated upon the new line he 
has opened out 

There have been many books before his time in which 
the interest has centred in some vast convulsion of nature* 
or in nature generally being put out of joint* but in these 
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there has been no attempt made to reach the vraisemblable ; 
indeed In most cases there has not been sufficient know- 
ledge onth e part of the author to connect his catastrophe 
either with any law or the breaking of one. But with Jules 
Verne for onoe grant the possibility of his chief incident, 
and all the surroundings are secundem artem . The time 
at which the projectile was to be shot out of the columbiad 
towards the moon was correctly fixed on true astronomical 
grounds, and the boy who follows its flight will have 
a more concrete idea of, and interest in, what gravity 
is and does, possibly, than if he were to read half-a- 
dozen text-books in the ordinary way. Once grant the 
submarine vessel and the use made of electricity, and the 
various scenes through which the strange ship passes are 
sketched by no ’prentice hand. To take the most extreme 
case, if it be possible to imagine one in such a connection — 
Algeria torn from the earth by a comet and started on an 
orbit of its own ; the astronomical phenomena have been 
most carefully thought out, and children of larger growth 
will, if they choose, find much to learn as well as to amuse 
them. Indeed it is very rare that one finds our author 
tripping in such matters, although he does sometimes. 
One case that occurs to us is when, in the 44 F ur Country 
he refers to the midnight sun touching the edges of the 
western horizon without dipping beneath it , and even this 
may be due to the translator, for we have not the original 
French edition to refer to. 

Thus much premised let us see how, in 44 Hector 
Servadac,” his last work, the author attempts, as part of 
his task, to inculcate scientific truths, remarking that his 
plot is carefully kept out of view till the end of the volume. 
He and, his faithful servant are stunned by a crash, in 
which the earth groaned as if the whole framework of the 
globe were ruptured, while the sea and air became one, 
and both glowed in a radiance intenser than the effulgence 
of the northern lights. In the midst of a gigantic earth- 
quake-wave he founa Mie moon’s discbecoming much larger 
than it was before, and a new blazing star appearing sud- 
denly in the firmament. Strange to say watches, which 
are not stopped, mark two as the sun rises in the west ! 
Next point Their respiration became more forced and 
rapid, like that of a mountaineer when he has reached an 
altitude where the pressure of the circumambient air 
has become reduced ; when they jump they fly. The 
horizon is contracted. There are more surprises : a 
strange body (the retreating earth) seems to contend in 
splendour with the sun ; but the true condition of affairs 
has not revealed itself yet, for he is anxious to go and 
look for his fellow-men ; en attendant , however, they 
must eat. 

44 4 By jingo ! ’ he exclaimed, 4 this is a precious hot fire.’ 
Servadac reflected. In a few minutes he said • 

44 4 It cannot be that the fire is hotter, the peculiarity 
must be in the water. 1 

44 And, taking down a centigrade thermometer which he 
had hung upon the wall, he plunged it into the skillet. 
Instead of ioO°, he found that the instrument registered 
only 66°.' 

44 4 Take my advice, Ben Zoof,’ he said ; 4 leave your 
eggs in the saucepan * good quarter of an hour. 11 ’ 

So much for the careful treatment of the first forty 
pages. At last the truth dawns upon Hector, and he 
finds other* on the newly torn-off fragment, indudiog 
even the vety^aitrenemer> who predicted the comet 


A new point in favour of the metric system is here in- 
troduced ; for our astronomer, anxious to determine the 
density and mass of Gallia , as the fragment had now 
been named (this is more pardonable than Gallium), finds 
that not only the metre of the archives, but all other 
measures whatever had disappeared. He shows that— 

10 5-franc pieces 37 mm. iu diameter 
10 2-franc „ 27 mm. „ 

20 5o-cent. „ 18 mm. „ 

exactly make a metre. 

A German Jew (M. Verne has his ideas of the different 
nationalities) is made to lend this sum at an enormous 
rate of interest, and the experiment proceeds. 

44 By the appointed time the engineer had finished his 
task, and with all due care had prepared a cubic deci- 
metre of the material of the comet 

44 4 Now, gentlemen,’ said the Prof. Rosette, 4 we are in 
a position to complete our calculations ; we can now 
arrive at Gallia’s attraction, density, and mass.’ 

44 Every one gave him their complete attention. 

44 4 Before I proceed,’ he resumed, 4 1 must recall to your 
minds Newton’s general law, “that the attraction of two 
bodies is directly proportional to the product of their 
masses, and inversely proportional to the square of their 
distances.” ’ 

44 4 Yes, then,’ continued the professor, 4 keep ” 

44 4 Yes,’ said Servadac ; 4 we remember that.’ 

44 4 Well, then,’ continued the professor, 4 keep it in mind 
for a few minutes now. Look here ! In this bag are 
forty five-franc pieces —altogether they weigh exactly a 
kilogramme, by which I mean that if we were on the 
earth, and I were to hang the bag on the hook of the 
steel yard, the indicator on the dial would register one 
kilogramme ; this is clear enough, I suppose?’ 

44 As he spoke the professor designedly kept his eyes 
fixed upon Ben Zoof. He was avowedly following the 
example of Arago, who was accustomed always in lecturing 
to watch the countenance of the least intelligent of his 
audience, and when he felt he had made his meaning 
clear to him, be concluded that he must have succeeded 
with all the rest. In this case, however, it was technical 
ignorance, rather than any lack of intelligence, that justi- 
fied the selection of the object of this special attention. 

“ Satisfied with his scrutiny of Bm Zoof’s face, the pro- 


fessor went on : — 

44 4 And now, gentlemen, we have to see what these coins 
weigh here upon Gallia.’ 

44 He suspended the money bag to the hook ; the needle 
oscillated, and stopped. 

44 4 Read it off! ’ he said. 

44 The weight registered was one hundred and thirty- 
three grammes. 

44 4 There, gentlemen, one hundred and thirty-three 
grammes ! Less than one-seventh of a kilogramme ! 
You see, consequently, that the force of gravity here on 
Gallia is not one-seventh of what it is upon the earth ! 

44 4 Interesting !’ cried Servadac, 4 most interesting 
But let us go on and compute the mass.’ 

44 4 No, captain, the density first,’ said Rosette. 

44 4 Certainly,' sai d the lieutenant ; 4 for, as we already 
know the volume, we can determine the mass as soon as 
we have ascertained the density.’ 

44 The professor took up the cube of rock. 

41 4 You know what this is,’ he went on to say. 4 You 
know, gentlemen, that the block is a cube hewn from the 
substance of which everywhere, all throughout your 


‘ "On this subject an amusing anecdote is related by the Uustnous Mo- 
nomer himself. One day, just after he had been alluding to £** “J* 

usual habit, a young man entered the room, and feehng sure tb« “******* 
knew bun well, sa uied him accordingly. * I regret I J 

of yoyr acquaintance.’ said M. Arago. ‘You surpnse me, replied the 

JEm, bat you new take jour on ®e from tb» beginning to UK 
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it is, gentlemen ; one kilogramme, four hundred 
and thirty grammes. Multiply by seven ; the product is, 
as nearly as possible, ten kilogrammes. What, therefore, 
is our conclusion ? Why, that the density of Gallia is 
just about double the density of the earth ; which we 
know is only five kilogrammes to a cubic decimetre. 
Had it not been for this greater density, the attraction of 
Gallia would only have been one-fiiteenth instead of onc- 
seventh of the terrestrial attraction. 

“ Tne professor could not refrain from exhibiting his 
gratification that, however inferior in volume, in density, 
at least, his comet had the advantage over the earth.’ 


We have given this long extract to show the pleasant 
way in which, in this latest form of French light literature, 
amusement is combined with instruction. It would not 
be fair to the book to say more of the plot or of the 
denouement. 

We have dwelt especially upon Jules Verne’s latest 
book, but equal praise must be given him for all those we 
have named. A boy, for instance, who had read how the 
frozen island in the “ Fur Country” was kept together by 
Dr. Black’s device, would at once understand the rationale 
of Pictet’s and Cailletet’s recent splendid work, to say 
nothing of the physical geography he would have gradually 
absorbed in following the strange adventures recounted in 


that volume. 

We are glad to have such books to recommend for 
boys’ and girls’ reading. Many young people, we are sure, 
will be set thirsting for more solid information. 


OUR BOOK SHELF 


The Geometry of Compasses ; or , Problems Resolved by the 
mere Description of Circles , and “ the Use of Coloured 
Diagrams atid Symbols By Oliver Byrne. (London ; 
Crosby Lockwood and Co., 18 77.) 


This is only our old friend, “ La Geomttria del Compasso 
di Lorenzo Mascheroni” (Paris, 1797), decked out in the 
manner we have indicated in the quoted portion of the 
title. The order of sequence has been departed from, 
but this is not a material point. The constructions are 
the same and the proofs the same with, we believe, one 
exception, in which case we give the preference for 
simplicity to Mr. Byrne. 

There are twenty problems, which are in most cases 
given in duplicate, first construction and figure in colours, 
then proof and unadorned figure on the next two pages. 

The merits and nature of Mascheroni’s work are well 
• OW !Li ^ cnce the present work, for reasons given above, 
o ‘ v But wc cann °t call this Mr. Byrne’s book. 
Problem XX., which is the last, is an elegant construction 
for dividing the circumference into seven equal parts by 
plane geometry. But for this the compiler is indebted 
to an able mathematician, Dr. Matthew Collins. The 
book is very neatly and correctly got up, and for frontis- 
P* 0 * hSf a J wu h a pair of compasses transferring a 


Proceedings of the American Philosophical Society . 

VoL xvL, No. 99. January to May, 1877. 

PROP. Cop* : has several noteworthy papers in this part : 
one. on the Batrachia of the coal-measures of Ohio, de- 
scribes the new genus, Ichthycanthus, and the newspecies of 


Leptophractus and Tuditanus. He also describes remains 
of a Dinosaurian from the trias of Utah ; the humerus is 
one of the longest, and distally the most contracted 
known in the group. These remains are the first dis- 
covered fossils in the triassic beds of the Rocky Moun- 
tain regions. Another valuable paper is on the brain of 
Coryphodon. One of the longest contributions will be 
much esteemed by geologists, \iz., Mr. Ashburner’s mea- 
sured section of the palaeozoic rocks of Central Pennsyl- 
vania (Huntingdon County), a section extending vertically 
through 18,394 feet. A very valuable series of physio- 
logical experiments is recorded in a paper by F. L. 
Haynes, on the asserted antagonism between nicotin and 
strychnia. Philology is well represented by a paper on 
the Timucua language, by Mr. A. S. Gatschet ; this lan- 
guage, formerly spoken in Florida, appears to be the oldest 
within the American Union of which writings of some 
extent are preserved. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts . 
No notice u taken of anonymous communications. 

The Editor urgently reauests correspondents to keep their letters as 
short as possible, she pressure on his space is so great that it 
is impossible otherwise to ensure the app aranci even of com- 
munications containing interesting ana novel facts. ] 

The Radiometer and its Lessons 

With reference to ihe controversy between Mr. Stoney and 
Mr. Osborne Reynolds about the laws of the conduction ol heat 
in gases, it seems desirable to call the latter gentleman's attention 
to the fact that neither Clausius’ nor Clerk Maxwell’s investiga- 
tions, as published in the Philosophical Magazine, affect the 
controversy between them. 

The latter, in his papers in the Philosophical Magazine , vol. 
xxxv. , lays particular stress upon the fact that he supposes the 
motions of the molecules to be uniformly distributed in every 
direction, lie says, however, on page 188 t 11 When one gas is 
diffusing into another, or when heat is being conducted through a 
gas % the distribution of velocities will be different in the positive 
and negative directions instead of being symmetrical, as in the 
case wc have considered.'* From this theory of the uniform 
distribution of velocities he deduces the formula (29), (31), ani 
(32), as he numbers them, and to which he subsequently refers. 
On page 214 he gets an equation (143) which represents the 
transierence of heat through the medium, and says : " The 
second term contains quantities of four dimensions in ( r\ C, whose 
value will depend upon the distribution of velocity among the 
molecules. Jf the distribution of velocity is that which we have 
proved to exist when the system has no external forces acting on 
it, and when it has arrived at its final state we shall have by 
equations (29), (31), (32) . . . ” certain results from which he 
deduces his equation for the conduction of heat in gases. 

When he says “ has arrived at its final state ” it is evident from 
his reference to the equations that he means the state of a gas in 
which neither diffusion nor conduction of heat nor currents of 
any kind are going on. It will thus be seen that his final result 
is only a first approximation and could not possibly be expected 
to hold within distances comparable with the mean length ol the 
path of a molecule tietween two encounters. 

Clausius in his paper as translated in the Philosophical 
Magazine for June, 1862, does suppose a distribution of velocity 
among the molecules of such a kind that the velocity and number 
of molecules moving in the positive and negative directions is 
different, but assumes the mean between them to be the same as 
the number moving in a direction normal to the direction of the 
transference of beat. This is evident from the fact that what he 
practically does is to assume that the number of molecules movin g 
m a direction making an angle 0 with the direction of transference 
of heat can be expressed by a formula of the form — 
n 5= n 0 (I + icos 0), 

for he neglects e* throughout his investigation. In this form it 
is evident that * 0 is the( number when * = ^and is the mean of 

the values «i “ (l + 4 and n 9 = n (i ( 1 — e), which represent 
the numbers going towards and from the points of high tempera* 
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tare. From the fact that <• enters into the investigation at all it 
is evident that this is only an approximation to the true distribu- 
tion. In accordance with this Mr. Stoney has shown con- 
clusively that in a c omp ressed Crookes's layer the number of 
molecules moving parallel to the direction of the transference of 
heat is greater than the number of those moving in any direction 
normal to it, so that the expression Clausius derived from his 
assumption cannot be considered as expressing the whole state 
of aflairs. 

It is remarkable that to this order the expression for the pres- 
sure on any plane is the same, but Clausiu* gives another term 
in his expression for the pressure on a plane normal to the direc- 
tion of transference of heat to which he attaches, indeed, only 
an indefinite coefficient because it is of the order r 9 , and be was 
purposely neglecting quantities of that order. He might have 
prophesied, however, from the existence of such a term that at 
distances comparable with e a force would be manifested such as 
Mr. Crookes has since discovered. Now this e is by definition 
a quantity of the order of the length of the mean path between 
successive encounters, and hence these terms, varying with e % 
would become of importance at distances comparable with the 
length of this mean path. 

I believe, then, that I have shown that neither CUusius nor 
Clerk Maxwell have considered the case in dispute between Mr. 
Stoney and Mr. Osborne Reynolds, and that as far as their 
Investigations bear upon it they tend very much to strengthen 
Mr. Stoney's case. I have also shown that Clausius was on the 
point of anticipating both Crookes's fore*; and Mr. Stoney's 
explanation of it Geo. Fras. Fitzgerald 

Trinity College, Dublin 


Prof. Bimer on the Nervous System of Medusae 

SOME of your readers may remember that a few months ago I 
published in Nature an abstract of a lecture which I had 
delivered at the Royal Institution on “ The Evolution of Nerves." 
In this lecture I mainly treated of my recent researches on the 
nervous system of Medusa; and stated, among other things, that 
1 was the first to publish the observation concerning the para- 
lysing effect of removing the margins 0! nect icalyces. 1 Within 
the hut few days, however, I have received a communication 
from Prof. Eimer, of Tiibingen, informing me that he has the 
right to claim priority aa regards the publishing of this observation. 

I therelore send you this note in order that 1 may rectify the 
injustice which I previously did to Dr. Eimer in your columns. 

The facts of the case are simply the*e : Dr. Eimer made his 
observation a few months later than I made mine ; but, as he 
communicated his observation within a few weeks after he had 
made it to the Physikalisch •medic ini schm Ges til' shaft zu Wu»z- 
burg % his publication preceded mine. He has therefore the right 
to claim priority as regards this observation, and also as regards 
some further physiological experiments by which he followed it 
up— all of which I have been careful to detail in my Royal 
Society publications. 

So much in justice to Dr. Eimer. In justice to myself I must 
now explain that, although, since the publication of my Croonian 
lecture in 1875, I have been aware that Dr. Eimer’s work was 
independent of mine, it is only within the but few days I 
have learned from him that the publication of his work was prior 
to mine. The reason of the ambiguity on this head is explained 
in a newly-pub ished memoir by Dr. Eimer, where it is stated 
that his previous memoir, having been published in the Wurz- 
burg Verkandlungtn without its proper title-page, the initials 
%% ai /.*' (“this year"), which occur in the paper itself, refer, 
not to the date on the volume, but to the year preceding. My 
prolonged ignorance concerning Dr. Eimers claim to priority, 
has, therefore, not been due to any fault on mv part ; and as in 
all my previous publications on this subject 1 have spoken of 
Dr. Elmer's work as subsequent to my own, 1 may here add 
that I tfrfak the fact of his having been so long in acquainting 
me with tbe true standing of the case, displays a laudable spirit 
of indifference on his part to the matter of mere priority. 

George J. Romanes 

18, Cornwall Terrace, Regent's Park, N. W. 

Mr. Crookes end Eva Fay 

After Mr. Cooper's courteous explanation which appeared 
in last week's Nature (p. 183), I gladly exonerate him from 
blame. 

I M first gubliriked this observation fat a not* to Nature, winch appeared 


« To ~ the Publication of my letter in the Banner of LirhL if 
Mr. Cooper thought it likely to do Eva Fay any good, I have 
no ground of complaint ; but what I did, and do now, protest 
against, is the unauthorised publication of a lithographed fac - 
simile of my letter in such a manner, and with such surroundings, 
as to leave no doubt that the intention was to throw discredit on 
my testimony as a trustworthy experimentalist 
I am glad to find that Mr. Cooper was no party to this breach 
of etiquette, aod I willingly * ithdraw any expressions in my 
letter in Nature (vol xviii. p. 43) which may appear to reflect 
on him. 


As a fitting climax to this controversy, may I request you to 
publish the subjoined le’ter from Eva Fay, which appeared in 
the Banner of Light for December 22 last ? 

London, January 7 William Crookes 


“To the Editor of the Banner of Light, Boston, U.S., 
December 22 

“ I wish to state a few facts in reference to an article in your 
paper of December 8, referring to myself, in a letter of Mr. 
Crookes on Dr. Carpenter’s attack. 

“ First, it is untrue that Mr. Crookes gave me a letter speak- 
ing of the spiritualistic nature of my mani'e^taiions, and referring 
to Fellows of the Royal Society. The only letter, to mv know- 
ledge, that Mr. Crookes ever wrote regarding my mcJiumship 
(with the exception of the one written t > Mr. Cooper) appeared 
in the London Daily Telegraph , and other journals, March XI, 

* 8 75 -, 

‘•Second, in reply to Dr. Cupenter’s statement that an offer 
was made by my managers in May, 1875. of an equivalent sum 
of money for me to ‘expose the whole affair,’ I will now say 
to Dr. Carpenter, as I did to my managers, / have nothing to 
expose \ 

“ I am in receipt of a letter, dated November 18, 1877, asking 
me if I will fix a price to visit England under the title of 
an ‘ Expose,* and show how I am supposed to have hoodwinked 
members of the Royal Society. 

“ My reply was as follows * A< poor a* I am, and as clever 
as I am supposed to be by Dr. Carpenter and others, I am 
obliged to decline your tempting proposition to replenish my 
exchequer by attempting impossibilities. I sincerely h >pe to be 
able to maintain myseLf and chili in a more honourable occu- 
pation.' “ Annie Eva Fay 

“Akron, Ohio, December 10, 1S77” 


Volcanic Phenomena in Borneo 

Mr. Wallace, in his work on the “ Geographical Distribu- 
tion of Animals," has the remark that no volcano, active or 
extinct , is known to exist within the area of the island of Borneo, 
notwithstanding that it is almost environed by a volcanic belt in 
lull activity at a short distance. In fact, it seems to be generally 
understood that this vast island now represents, and has con- 
tinued to represent for long past lime, a perfec ly quiescent area 
in so far as manifestations of subterranean energu s are concerned. 
This view Is doubtless stngtly correct in regard to the existence 
of any volcanic vent which is now in action, or which has been 
so wuhin the historical period ; but it would be erroneous to 
deduce from it, as seems natural to do at first right, the inference 
that the area is one of entire quiescence, or that it has been so 
free from volcanic action in any but the most recent times. 

Speaking solely with reference to the north-west district, it 
may be observed that shocks of earthquake have been recorded 
more than once by credible witnesses during late years, vix., one 
in June, 1874, a second in June, 1876, and two more in July, 
1876. These were recorded tbe first in Sidong, the three others 
in Saihwak. According to native testimony, slight shocks are 
by no means rare, and a severe one is particularly held in 
remembrance, which took place seventy or eighty years ago, and 
was accompanied by “ a nun of ashes." Seismometric&l obser- 
vation would probably show that they are very frequent. These 
shocks seem to indicate that the island is directly affected by the 
proximity of the volcanic band above referred to. 

As for the period of time preceding the historical epoch, there 
are not wanting signs that this part of Borneo was the theatre of 
a display of considerable volcanic energy, and it has yet to be 
shown that its date of activity was anterior to the deposition of 
the sandstone conglomerate formation of the country, which is, 
with the exception of very recent deposits, the moat modem of 
the stratified rocks of this part of the iriand, it having been 
assigned— I know not with how much truth— to a later tertiary 
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date on the evidence of the plant-remains found in the coal* 
Minr w feich are associated with it 

Owing to the difficulty of determining questions of relative 
superposition in a country so densely clothed with wgetm- 
tjan^ and to the insignificant depth of the sections, natural 
tnd artificial, which are accessible, coupled with the re- 
markably disturbed condition of large tracts of the sedi- 
mentary rocks— it is not possible to define at present the 
relations of the igneous to the sedimentary rocks of the 
district Nevertheless, such evidence as I have myself been able 
to collect goes to support the hypothesis that the last outbreak of 
volcanic activity was posterior in date to all but the more modem 
deposits of shales, clays, river-gravels, &c., or, in other words, 
that it preceded more or less immediately, the last submergence 
of north-west Borneo— though separated from that submergence 
by a long interval, and possibly being the concomitant of an 
antecedent elevation of the land. 

The traces of this outbreak remain in the existence of thermal 
springs, two at least of which occur in association with hills of 
trappean and bssalitc rocks ; the country in many parts is dotted 
with hills of basalt, columnar basalt, and felspathic porphyries, 
and in the intervening lowlafids is seamed with dykes of porphy- 
ride, homblendic, and siliceous rocks ; the sedimentary strata are 
greatly disturbed when the igneous rocks occur, being often 
upheaved at high angles and much plicated, and locally the 
sandstones and shales nave been metamorphosed ; whilst masses 
of a volcanic-conglomerate (?) are occasionally met with. 

Philippine Islands, September 47 A, H. Everett 


New Form of Telephone 

Having had the pleasure of listening to Mr. Preece and Prof. 
Graham Bell explaining that most wonderful invention, the 
telephone, at the late meeting of the British Association in 
Plymouth, I endeavoured to obtain the instrument for my own 
use, and was ultimately successful. 

It soon struck me that if the disc or diaphragm whose vibra- 
tion cau-tes the induced current in the coil of copper wire must 
be a magnetic substance, and not simply a conductor, then if I 
could succeed in getting an electro- magnet to vibrate in a similar 
manner it might be possible to get as powerful a sound. 

With this object in view a coil of insulated copper wire was 
fastened to a card, as shown in Fig. r. 



The wire used was No. 38 cotton-covered, and it wu sewe< 
to the card with thread. 

The iron disc was taken out of one of the telephones, and thi 
coil-diaphragm put in its place through which a current wa 
passed from a single Bunsen cell. On making connection witl 
the other telephone, talking, singing, and whistling were heart 
distinctly at both. 

^Various coils have since been’tried both with thicker and alst 
thinner wire, but as yet the results have not been as good a 
when the iron disc is used. 

coils are used, one superposed on the other 
° f thc round transmitted is increased to somi 
Si Wit*. • n? 6 - i# P^uced by adding another Bunsei 
^ » very* feeble. When 1 
P** 06 ® m * fckphone the result is rather unsatisfactory 

ffbasjUso been noticed that a simple conductor as a coil 0 
inch es in d iameter. A reel (2) containing about 250 yards o 

ecsiasKaeaSSi?,-*' 52 - 

A cpi'disphregm h) is placed across one end of the hole at « 


very short distance from the soft iron com, and is covered by a 
mouth- piece. Across the other end of the hole at a similar dis- 
tance from the core is placed a thin iron disc (4) which is also 
covered by a month-piece. On a current being passed through 
the coil-diaphrsgm this apparatus acts as a telephone, and 
messag es can be sent from either side of it. 




3. Coil diaphragm. 

4. Iron disc. 


The iron disc and core may be removed, and the coil- 
diaphragm alone acts In an exaotly similar manner. 

The above are the results of some experiments which have 
occupied my spare time lately, and not having seen anything 
similar published I forward them to you as they are rather 
interesting. The whole of the experiments have been conducted 
with the aid of my friend, Mr. G. B. Nicoll, who has also made 
many important suggestions. Jam as M. Romanis 


Shooting Stars 

Thc number of shooting stars seen here during the last six 
months (July to December) is 2,259 in 168 hour* of watching. 
This number includes 385 Peraetds observed between August 3 
and 16. Of the remaining 1.874 1.028 were seen during seventy- 
five hours in the mornings and 846 during ninety-three hours in 
the evenings. After making certain allowances for time spent 
in registering the paths (and omitting the Perse id'), the horary 
numbers appear to have been as follows 

1 6 4 A. M., 10 9 P.M., 1 3 4 a.m. and P.M. 

From these figures I estimate that the aggregate number of 
shootiog-stars aa bright as, or brighter than, $th mags., which 
entered the earth’s atmosphere in this particular part of the 
world by night and day during the last six months, was about 
236,700. The horary number has already been mentioned as 
1 3 '4 tor one observer. Now a single pair of eyes certainly cannot 
command more than a fourth part of the visible sky, so that 
we must adopt 53*6 as the horary rate over the whole sky. 
From this we readily deduce the diurnal number as 1286*4, and 
the aggregate for the six months, 236,697*6 as above. 

When it is further considered that the average height of ordi- 
nary shooting-stars is only about seventy miles, and that there- 
fore observers at widely distant stations roust each see a distinct 
set altogether, we are able to form some remote idea of the rut 
number that enter our atmosphere every day. 

Bristol, December 36, 1877 W. F . Denning 


Gentiana asclepiadea and Bees 

This gentian is very abundant on the mountain slopes round 
Engelberg, as visitors to that part of Switzerland well know. As 
I was botanising in the neighbourhood, in the autumn of this 
year, I observed that most of the flowers were pierced with a 
round hole at the base. Presently I saw a bee come to one of 
the pierced flowers, and thrust in its proboscis in search of 
honey. The flowers of this beautiful, sweet-smelling gentian 
are long and funnel-shaped, and very contracted at the base, 
and, as the bee that visited it was a 14 fair large * one, like Sur 
Torre’s diamond, and not of the narrow hive- bee type, it could 
not possibly have effected its purpose by entering theflo^,» 
the usual way at the top, ana had no doubt resorted to twa 
method of extracting the honey. I only saw this one kind ot 
bee visit the flowers, but I saw many of them at work, ana aa 
acted in the same way. One of them came to some of ton 
flowers, which I had gathered, as I held them in * 

cannot say that I^saw a single flower actually pierced by a bee ; 
the day was warm, even for Eogelberg, and the bees weft rmy 
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quick in their movrenents, which increased the difficulty of 
observation, but that the bees themselves were, the agents, in 
making the holes, there can be no reason to doubt, 

Highficld, Gainsborough, December 21 F. M, Burton 

Photography Foreshadowed 

Thr first prophetic allusion to the photographic art, the dis- 
covery of which was to take place eighteen centuries later, is 
perhaps found in the story of the miraculous occurrence told in 
the life of St. Veronica. 

The second instance is about the year 1690 ; but intermediate 
instances may probably be found. 1 extract from the works of 
Fenelon 1 the following passage from an imaginary voyage in 
1690 : — “ There was no painter in the country, but when any- 
one wished to have the portrait of a friend, a beautiful land scape, 
or a tableau which represented any other object, he put water in 
large basins of gold or silver ; then placed this water opposite 
the object he wished to paint Soon the water congealing 
became like a looking-glass, in which the image of that object 
remained ineffaceable ; and it was a picture as faithful as the 
brightest mirrors.” One could wish that the author had entered 
into detail as to the manner “of placing this water opposite the 
objects he wished to paint.” 

The third instance is about 1760, that is seventy years later, 
and seventy-nine years before 1839, the date of Daguerre’s dis- 
covery. It is reported 1 by Ed. Fournier, who extracted from 
what he calls “un assez mauvais livre,” written by a certain 
Tiphaigne de la Roche a , the entire passage, extremely curious, 
but rather long. This passage contains many details. The 
“ water ” of Faiclon is replaced by “a material very subtle, 
very viscous, and very ready to dry and harden.” “They” 
(certain “elementary spirits”) coat with this material a piece of 
linen, and present it to the objects which they wish to paint,” &c. 

In the two last examp cs the pictures formed reproduce the 
images of the objects, with their natural colours and their forms, 
so that the objects arc seen as if reflected in a mirror. The 
photographs of the present day are still very far from this ideal 
perfection, which, howtver, they will probaoJy never cease to 


approach without ever being able to reach. 
Rotterdam 


J. A. Groshans 


Average Annual Temperature at Earth’s Surface 

Having lived for many years both in the southern and 
northern hemispheres, I have a very strong impression that if 
means were taken to ascertain, with more or less approximation, 
the average annual temperature at the earth’s surface, by a com- 
bination of the daily averages of a sufficient number of places of 
observation, there would be found a very considerable defer- 
ence in the yearly values of the said average annual temperatures. 
But whether, on inquiry, there should prove to be a decided 
difference or an absolute agreement between these averages, the 
fact in either case would surely be worth ascertaining, and could 
not fail to be instructive. It might be objected that it would be 
impossible to obtain the observations of the daily average tem- 
perature from such a number of observatories as would render the 
desired annual average for the whole earth of any value, but I 
think this objection overstates the difficulty. Suppose that the 
subject were taken up by some one of the meteorological autho- 
rities in Great Britain, it would not t>e difficult to obtain from 
existing daily records, a good average annual value for the tem- 
perature of the British Islands. Similarly, an average annual 
value could be ohtained for the temperature, from the daily 
averages in the various colonies and dependencies of the British 
empire; and 1 take it to be certain, that the conductors of the 
various meteorological observatories all over the empire would 
cheet fully respond to an invitation to co-operate in such a work. 
In a similar scientific spirit it is to be hoped that the observatories 
of all civilised countries would be willing to exchange their 
observations, and an approximate result could thus be arrived at, 
possibly in two or three years. Certainly, it might be at first a 
rough approximation only, but it would be yearly becoming better 
with the rapid increase ot meteorological observatories all over 
the world. And as it is not too much to hope that, sooner or 
later, the whole habitable earth will be civilised and covered with 
observatories, it is certain that the figures ultimately obtained to 
represent the average annual temperatures at the earth’s surface 

* Paris, Auguste Duns, 1837, tome a® c , p. 843. 

■ La VteuxNeuf, Hi* toe* Aacieime des Inventions et Ddcouvertcs 
Modemea Paris, Dantu, xBs#. . • 

S Giphande, k Baby lone, MjDCCLX. , ia°. 


would have the value of scientific approximations of considerable 
accuracy. If this be so, it cannot be too early to begin these 
statistics now. 

Supposing that these annual averages should exhibit a differ- 
ence in their yearly values, it is probable that these differences 
would vary in sympathy with the total sun-spot areas of the years 
to which they belonged. What could be done for temperature, 
could be done at the same time for other subjects of meteorological 
investigation, and it is impossible to anticipate at present what 
light there tabulated annual averages might be able to throw 
upon various problems of solar ,and terrestrial physics. 

Balham, December 4 D. Traill 

ON A MEANS FOR CONVERTING THE HEAT - * 

MOTION POSSESSED BY MATTER AT 

NORMAL TEMPERATURE INTO WORK 
T N a previous article 1 we considered how, by a simple 
mechanical means, diffusion renders it possible to 
derive work from matter at normal temperature. As the 
subject is an important one we propose to develop it 
somewhat further here. 

2. The normal temperature of objects on the earth’s 
surface represents a vast store of energy in the form of 
molecular motion. The sea (for example) at normal tem- 
perature possesses an amount of molecular energy which 
(by computation), if it were entirely utilised, would be 
competent to lift it to a height of upwards of seventy 
miles. The air and the crust of the earth itself possess 
comparable amounts of energy. It might therefore well 
be asked beforehand whether it is not possible to transfer 
some of this intense molecular motion to masses and 
utilise it. It may be observed that this intense store of 
energy is being continually dissipated in space in the form 
of waves (by radiation). The energy possessed by the * 
molecules of matter, however, maintains (as is known) a 
constant normal value on account of the waves of heat 
received from the sun, whose mechanical value at the 
earth’s surface (as represented by the results of Herschel 
and Pouillet) is normally equal to about one-horse power 
per square yard of surface. Here, therefore, we have a 
continual store of motion kept up in the molecules of 
matter on the earth’s surface to be wasted in great part in 
imparting motion to the ether of space. It would cer- 
tainly look, h priori , as if there ought to be some means 
of utilising this store of motion. 

3. The second law of thermodynamics would (as is 
known) assume that this would not be practicable. This 
law was propounded simply as what was considered a 
legitimate inference from the observed behaviour of heat. 
But a great advance in the knowledge of the nature of 
heat has been made since that time, and it should be 
noticed that the law is (admittedly) by no means theo- 
retically necessary or requisite to satisfy the principle of 
the conservation of energy. Indeed a conceivable case 
opposed to it has been pointed out by Prof. Maxwell, 
though one not capable of being practically carried out. 

It was my purpose in the last article to direct attention to 
a physical process opposed to the law and admitting of 
practical realisation, in the effects attendant on the dif- 
fusion of matter. At the time when this law was enun- 
ciated the character of the motion termed “ heat ” (as 
illustrated in the now accepted kinetic theory of gases) 
was unrecognised* mid therefore the mechanism of the 
diffusion of gases was not understood. Under these 
conditions, therefore, it would not be much a point for . 
surprise if increase of knowledge should show the law 
not to be generally applicable (or not to admit of that >i 
general application which is implied by the use of the , 
term “ law *). 

4. It may serve greatly to facilitate the following of this 
subject if we visualise the relations of heat and work ; 
more closely. Since “ heat ” is simply a motion of small 
portions of matter (termed “ molecules ”), and since the , 

s *' On the Diffusion of Matter in Relation to the Second Law of Thermo- j! 
d)namics,” Natvie, vol. xviL p. 31. z 
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transfeience of this motion to visible masses is called 
* work? so therefore the conversion of heat into work is 
no mo e than the transfc rence of motion from small to 
large portions of matter, /f., the transference of morion 
between portions of matter of different dimensions. The 
mechanical equivalent of heat therefore simply represents 
the equivalence in energy between the motions of portions 
of matter of different dimensions (molecules and visible 
masses). To aeny, therefuie, that the heat possessed by 
matter at normal temperature could be convM*ted into 
yeork would be to assume that by a certain difference in 
dimensions the conditions are such that motion can no 
longer be transferred from the smaller portions of matter 
to the larger. This would evidently, d priori , be by no 
means a necessary assumption ; indeed it would appear, 
perhaos, rather strange that by no device could such a 
thing be done. , . 

5. At the first sight one difficulty in the way of utilising 
this motion that surrounds us on all sides is that the 
lager scale portions of matter (visible masses) are im- 
mersed among the smaller scale portions of matter | 
(molcculrs) which surround the viable mas es on all 
sides (as the molecules of the surrounding air, &c.), so 
that a perfect equilibrium of motion exists on all side'-; 
so that it becomes impossible to trans er the n otion to 
the larger scale mass in the one direction or in the o her, 
and we cannot lay hold of ea h moving molecule indi- 
vidually, on account of its minute sze. 

6. It is an obser\ed fact (and demonstrated thenreti- 


call>)that portions of n attcr in motion among themselves 
tend to acquire the same energy of motion (called “ tem- 
perature ” in the case of molecules). In accordance with 
well-known facts, whenever the energy of this system of 
small moving portions of matter is greater in one part 
than in another, z>., whenever the equilibrium of energy is 
upset, then we can transfer some of the energy to larger 
scale masses (convert heat into work). Is there, however, 
no other means of converting heat into work but through 
inequality of energy ? It was pointed out in the last 
article that inequality of velocity (by the mechanism of 
diffusion) will serve the same purpose. The portions of 
matter (molecules) which by equal temperature possess 
equal energy, possess, when their masses are unequal, 
unequal velocities. This inequality of velocity can be 
utilised for work as well as inequality of energy. 

7. Since size is only relative , or there is nothing abso- 
lute in size, it will be quite legitimate to suppose molecules 
magnified up to a larger scale so as to be visible, and we 
do this as in dealing with the mechanism of a process, it 
is almost impossible to visualise or conceive clearly the 
results without this condition, and it is our object, on 
account of its practical beanng t to exhibit the process 
involved in a clear light Suppose, therefore, the mole- 
cules t>f two diverse gases (oxygen and hydrogen) to be 
magnified up to visible dimensions, and as we are not 
concerned with the shape or form of the molecules, we 
may simply represent the molecules of the two gases by a 
number of spheres, those representing hydrogen possessing 
each one-sixteenth of the mass of those representing 
oxygen, and also possessing a normal velocity four times 
as great This is known to be the fact in the case of the 
two gases when at the same temperature. We will further 
suppose the spheres inclosed in the two separate halves 
of a cylmderwith a piston between them. • The spheres 
may either be supposed perfectly elastic or their motion 
kept up artificial! v m some way • just as in the case of a 
t « w ?0n "***• i* kept up by the mole- 

° f ??v #ldes of cylinder. 

J * 65 °* scta po>sess equal energies 

of moaon Uie one set making up in mass for what they 
want in velocity. The colliding sphetes in each compart* 
ment will arrange themself (according to a known 
prmctple) so that the number of spheres in unit of volume 
of cedi set Is the same, and therefore the pressure ex er te d 


by their impacts on opposite sides of the piston will pro- 
duce perfect equilibrium, so that the piston remains 
immovable. Now the question is, supposing that (as 
in the case of molecules) we cannot Uy hold of each 
of these spheres separately, U there any means of 
utilising the inequality of velocity for the performance of 
work ? [This is the question we have to make in the case 
of two gases at the same temperature, wao <t m lecules 
we cannot grasp, and which possess unequal velocities.] 
If we could by any device get a number of the spheres 
from one compartment into the other without changing 
their velocities in the act, then the pressure would evi- 
dently rise in one compartment, and we should thus 
obtain a capacity for work without the performance of 
work. It is evident that this could be done by making 
several perforations in the piston, about the size of the 
spheres themselves, so that the spheres in impinging 
against the piston would sometimes happen to encounter 
the void space of a hole, and thus piss through with 
unchanged velocity into the opjosite compartment. If 
the spheres of the two sets were moving with equal 
velocities, it is evident that as many on an average wo ild 
pa^s through one way as the other, and there would 
ihere’ore be no disturbance of th* equil brtum of p essure, 
and consequently no work to be derived. Hu from the 
fact that the spheres ae moving with unequal velocitii s, 
a dirft rent result will en-ue It will be evident that the 
number of spheres passing through the hole will b* pro- 
portional to the number of time* they strike a^ain^t the 
piston, for the cf ances that a sphere w>il encounter a 
hole will be proportional to the number of i< s impacts 
against the piston, i.e. to the velocity of the sphere. So 
the velocity of the spheres in one compartment beine four 
times that in the other, four rimes as many lighter spheres 
pass through one way, as heavier spheres pass through the 
other. The number of spheres in one compartment will 
therefore rapidly augment, and thus the pressure against 
the piston will rise, and the piston will be finally driven 
towards the opposite end of the cylinder, and in this act 
energy will be transferred from the spheres in the one 
compartment to those in the other ; or part of the energy 
cou d be transferred to an outside mechanism in a self- 
acting manner if desired, by simply connecting the piston 
to the mechanism. 

9. Now if precisely the same thing can be done in the 
case of two gases, it is evident that here the energy being 
heat, we have in the result attendant on the motion of the 
pi -ton, the transference of heat from one portion of ga* to 
another at normal temperature, ie. the transference of 
heat in a self-acting manner from a colder to a hotter 
portion of matter: and if desired, a conver.-ion of a part 
of the heat of the gas (at normal temperature) into work 
by cooling it down below the temperature of the coldest 
of surrounding objects. 

10. In the case of a gas it is clear that we cannot make 
perforations analogous to the above sufficiently small to 
suit molecules, but to attack molecules we must have re- 
course to molecular mechanism, or to attempt to handle 
them like the spheres we must have recourse to mechanism 
on a suitable scale. We have such a mechanism in a 
porous diaphragm (such as of pipeclay or plumbago) 
which represents a piston with molecular perforations. 
Such a diaphragm, if fitted as a piston into a cylinder 
will exhibit, witn the molecu’es of two separate ga^es 
possessing different molecular velocities (*tich as mole- 
cules of oxygen and hydrogen), precisely the same phe- 
nomena as those exhibited, simply on a magnified scale in 
the case of the spheres ; or the above description applies 
word for word. We have by the motion ot the porous 
piston the conversion of the heat-motion of the gas at 
normal temperature into work , the transference of neat 
auromsticllly from the colder portion of gas to * he warmer. 
The second law of thermodynamics only holds when the 
molecules brought into contact happen to be of the same 
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kind, or, more accurately speaking, of the same mass. 
This latter case is evidently exceptional, and if a case be 
exceptional the term " law ” becomes no longer applicable 
to it 

11. The rates of diffusion of hydrogen and oxygen 
across the porous diaphragm are known to be as four to 
one, j>. as the molecular velocities . The above illustra- 
tion of the spheres may serve to exhibit the physical basis 
or cause of tnis fact in a clear light The mere statement 
that the rates of diffusion are inversely as the square roots 
of the molecular weights of the gases, evidently throws 
no light on the cause or physical basis of the action, 
which is always the main thing to realise in physical 
science. The fact that diffusion is in the above ratio to 
the molecular weight, evidently only happens to be true 
because the molecular velocity is in that same ratio to the 
molecular weight, otherwise molecular weight has nothing 
whatever to do with the rate of diffusion. So it will be 
egually apparent, from the above illustration, that the rate 
of diffusion of a gas through a porous diaphragm has 
nothing whatever to do with the pressure of the gas, but 
depends, caeteris paribus , on the number of molecules of 
the gas in unit volume. An increase of the number of 
molecules in unit volume (by adding to the number of 
impacts of the molecules against the vessel) increases the 
pressure, and this is why diffusion appears to be depen- 
dent on pressure, though evidently physically it has 
nothing to do with it. This serves to explain how, pro- 
vided the molecular velocities of the gases are consider- 
ably diverse, such enormous differences of pressure can 
take place by diffusion through a porous diaphragm, the 
pressure having no power whatever to adjust itself 
through the diaphragm ; for the passage of a molecule 
through the diaphragm simply depends whether, in its 
normal motion, it happens to* encounter a pore or not. 
The above illustration may also serve to show that the 
velocity of propagation of any impulse (“wave”) by a 
system of bodies in free collision can only be dependent 
on the normal velocity of the bodies , just as a system of 
couriers interchanging motion among themselves convey 
a message at their own rate. So the molecules of a gas 
interchanging motion among themselves convey an im- 
pulse at their own Tate, and thus the velocity of sound in 
a gas can be solely dependent on, and proportional to, 
the velocity of the molecules of the gas, and on nothing 
else. This must evidently be true on the basis of the 
kinetic theory, and this theory being now accepted, it 
would be not unreasonable to expect that in so funda- 
mental a matter as the propagation of sound, an explana- 
tion of it on the basis of this theory would be looked to, 
for a statical theory of the propagation of sound appears 
scarcely to harmonise with the dynamical theory of gases. 
We have alluded to this fact as briefly as possible, having 
the illustration of the spheres at hand. There may be a 
liability to 4ose sight of facts like the above unless due 
care be taken to realise molecular phenomena by picturing 
them on a larger scale. The velocity of sound in hydro- 
fen is four times greater than in oxygen, solely because 
IM velocity of the molecules of hydrogen is four times 
greater than the velocity of the molecules of oxygen— 

conceivably to do with the molecular weight of 
the gas. excepting in so far as a less molecular weight 
determines a higher molecular velocity. 1 The rate of pro- 
pagation of the wave is affected by temperature in so far 
as the velocity of the molecules of the gas (in whose 
motion the Moat of the gas consists) is affected by 
temperature; < 

12. As an illustration of a simple form of apparatus 
adapted for converting normal temperature heat into 

* ft b evident that though th* velocity of the wave u proportional to the 
whdty of the aolaaufo, th# adej frfr velocity of the wave mast be to a 
eeetaia fated deg— bee tbB.thit.ef -the molecules ; for thd molecules m 
tfcfelr aormal mottons aj • aowhk'dcEee or leu Mtouily to the oath of the 
wove. This! have pointed iSt'fl paper, published ia the PkSUeffkkml 


work, and admitting of continuous actuation, the following 
rough sketch may serve - Let the annexed diagram 
represent a cylinder containing three pistons, b,d,c, the 


B D 



central one, D, of which is furnished with any porous 
diaphragm (such as of plumbago, or porous earthenware). 
Let any light gas (hydrogen being the most effective) be 
supposed introduced into one-half of the cylinder, some 
heavier gas (or air) filling the other half. All three pistons 
are supposed (first) fixed. Then, as is known, diffusion 
commences through the porous diaphragm, everything 
remaining necessarily at norrml temperature so long as 
the piston^ are fixed and no work is done. The rapidly 
moving molecules of the light gas pass in greater 
numbers through the pores of the diaphragm than those 
of the heavy gas (or air), so that the pressure rises in the 
compartment originally filled with air. As soon as the 
pressure has attained a maximum, the central piston is 
automatically released, and is thus driven by the excess 
of pressure towards the opposite end of the cylinder, the 
portion of gas which doe^ the work being chilled and 
the heat transferred in the form of work to the outside 
machinery with which the central piston is connected. A 
certain part of the heat goes to the portion of gas towards 
which the piston is driven, heat thus passing from a 
colder to a hotter body (for as soon as the portion of gas 
commences to be chilled, it is already the colder). Simul- 
taneously with the stroke of the central piston, a con- 
venient automatic arrangement connected with the ma- 
chinery oscillates the two end pistons inwards and 
outwards, expelling in the inward stroke (through con- 
venient openings) the diffused mixture of gas and air, 
and by the outward stroke drawing in a fresh supply. Of 
course the valves suitable for this are not given, as it is 
only our purpose to sketch the principle of such an appa- 
ratus as a scientific point, and having no regard to any 
question of commercial value or not. Clearly the power 
derived would depend on the specific gravity of the gas 
used, and would be proportional ( cceteris paribus) to the 
area of the piston. Coal gas would give a less power 
than hydrogen. A diffused mixture of gas and air is 
necessary for gas engines, the mixture being exploded in 
them. It is clear that it would be possible, by means of 
an apparatus of the above character, to derive power in 
the act of mixing the gas and air previous to exploding the 
mixture. The gaseous mixture, after passing through the 
apparatus, could be stored in some reservoir or receptacle, 
so as to recover (before combustion in the gas engine) 
from surrounding objects the heat which it lost by con- 
version into work in the diffusion engine. By this pro- 
cedure it may be observ ed that the heat converted into 
work is derived from the normal store of heat possessed 
by surrounding objects , and their store is finally made 
good by the sun, which latter may therefore be regarded 
as the ultimate source of the energy derived. 

13. In view of the numerous porous structures existing 
in the animal and vegetable world {porosity being a dis- 
tinguishing characteristic of animal and vegetable or- 
ganisms), also taking into consideration the prevalence of 
gases of different molecular weights, notably oxygen and 
carbonic acid (which are known to be intimately con- 
nected with animal and vegetable processes) ; the con- 
clusion would seem warranted, and even necessary, that 
work on the above principle must take place widely in 
nature, and thus part of the store of energy accumulated 
m materials on the earth’s surface by the sun, is made to 
fulfil a unfil end, instead of being dissipated uselessly in 
space.* S. Tolver Preston ' 
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ARAB ATi 

I N the childhood of mankind the dwellers in Western 
Asia cherished the story of a great flood which 
drowned all their race save one man and his family. 
They told the tale from father to son, how the flood rose 
till it covered their highest hills, and how the ark in which 
their ancestor had saved himself, his family, and a motley 
crowd of animals floated on the waters until, when these 
abated, it came to rest on the first emerging summit of 
the land. They chose as the scene of this new starting- 
point for humanity the loftiest peak of which they had 
knowledge — a vast snowy cone shooting far into the blue 
air above, and shrouding itself every day in cloud and 
storm. No one had ever climbed to its mysterious sum- 
mit since the ark rested there. But generation after 
generation looked up to it with awe and veneration from 
the plains of Armenia. The story spread far away into 
other lands. It became part of the religious teaching of j 
nearly a half of mankind. No mountain is so familiar, 
all the world over, as that from which Noah is famed to 


have descended to re-people the earth. The first con- 
ception which, as children, most of us have formed of a 
mountain, arose out of this story of Ararat. 

Apart from its legendary associations and the mystery 
arising from its reputed inaccessibility, there must be 
something strangely fascinating about Ararat. Men who 
have seen much of mountains in many countries speak of 
it as the noblest mass among them all. The summit of 
its snowy cone (17,000 feet) greatly ex :eeds any Kuropean 
peak in elevation, and sweeps up from the level plain of 
the Araxes (2,500 feet) as from a sheet of water. U 
looks as if it might well chum to be linked with the 
oldest of human traditions. 

So impressive a mountain, so long associated with 
man’s faith and history, would have been appropriately 
placed among the most ancient landscapes of the earth's 
surface. Some scenes niggest only the changes of yester- 
day ; others set us thinking of the earliest condition of 
our world. We naturally look for a kind of consonance 
between the venerable antiquity of the associations which 
gather round Ararat and the primeval character of the 






Client and Lcx>?r Ararat frum the North-cast. 


mountain itself. But geology delights in contrasts, and 
nowhere could so impressive a contrast be found between ; 
the remoteness of the tradition and the comoarative 
youth of the mountain on which it lingers. Here we 
hnd no colossal pyramid of granite with outer folds of 
more ancient rocks such as have been built up and carved 
mto the oldest mountain-chains. In reality it is but a 1 
y ester day, possibly not so old as the advent 1 
upon the earth, certainly much younger than; 
111 tv P^nts and animals now living. I 

f, udent of the evolution of the earth’s surface- ! 
Inner linn t!? 'jt sotne ‘h' n g pro'oundly suggestive in the j 
Ar eprMsio . ns a “ d »dges which separates' 
hearr^of Acia a ? d stretc hes eastward through the 

'irV; "?* "”>r; 

rirWc inri ^ Cep lrou £hs> run massive mountain 

ridges, including the great axis of the Old World. He 

auV!^ 7 U ;T ^ * rJ ' M B ry~ (London : MaonUlan 


finds, on closer research, that while most of these ridges 
have received their latest upheavals at a recent geolo- 
gical date, they yet for the greater part belong originally to 
earlier periods of disturbance, some of them, indeed, 
bearing witness to many successive uplifts during a vast 
section of geological time. Vet further examination will 
bring before him evidence that along some of these line* of 
earth-folding, volcanic action has of oil bum abundant; 
and that the present Mediterranean volcanoes are but the 
lingering remnants of the chain of actively burning moun- 
tains which ran through Asia Minor and crowned the 
peaks of the Caucasus. And he will discover -th it just 
as there have been successive upldts of the same axis 
or mountain-chain, so have there been widely-separated 
outbursts of volcanic activity during a long course of ages 
from the same focus o‘ discharge. 

It is in relation to this remarkable history that Mount 
Ararat acquires its main geological interest. Thanks 
chiefly to^he veteran Abich a good deal is now known of 
the geology of the Caucasian and 'I mscaucasian ridges. 
He has shown how a nucleus of Devonian and car- 
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boniferous limestone rocks appears even under the mass 
of Ararat, and lias drawn the inference from his wanderings 
in that region, that in the beginning of the Upper Car- 
boniferous Limestone period a great continental upheaval 
took place during which the Armenian region received its 
first outlines. The land thus raised he believes to have 
remained above water until, in the course of the Cretaceous 
period, it so far sank as to become an island, and continued 
in this condition even into Pliocene times, when the whole 
of that region became involved in another vast continental 
upheaval to which the final modelling of the Armenian 
highlands was due. These great terrestrial movements 
were accompanied by the outbreak of volcanic action. 
Abich regards the diabase, diorite, and porphyry rocks as 
having been abundantly erupted during the Jurassic 
period and to have played an important part in the forma- 
tion of the mountain masses, especially in the Lower 
Caucasus. To late Tertiary times, however, belong the 
trachytic and doleritic lavas which have been poured 
forth on so colossal a scale as to form such mountains as 
Elbruz, Kasbek, Ala Goz, and the two Ararats. 

In Mr. Bryce’s recently published volume (to which atten- 
tion has already been drawn in Na i ukk) we have a record 
of the latest and probably the most daring ascent of M ount 
Ararat. Thiugh not a professed geologist 1 e h*s h id a 
geological training, and has seen much of many lands, alike 
in the Old World and in the New. It was not to mcke out 
any obscure point in the structure of Ararat that he bent 
his steps towards that little known mountain. Put he had 
climbed many a peak in Europe, and he no doubt longed 
to set foot upon the high places of another continent. 
So he made a pilgrimage to the heights of Armenia, with 
no thought, however, of writing a book about his journey. 
The volume he has ju9t published has been partly wrung 
from him by the importunity of friends, who reasonably 
supposed that the world might be as much interested as 
they in knowing more about Ararat. In its charmingly 
fresh and graphic pages one gels such a living picture of 
the mountain as cannot be gained from any of the geolo- 
gical memoirs. From long cxpci knee of mountain 
climbing his eyes are so keen and so trained, while his 
pen is so facile and vivid that wc can mount with lnm as 
he goes warily over each lava- current, rubbish-conc, 
and snow slope. We feel the sharp thin air of the 
mountain as it blows through his narrative. We join in 
his quiet chuckle as he halts at a solitary piece of wood 
far up on the cone and irreverently detaches a fragment 
for the inspection of those who cannot personally discover 
whether the true ark still rests on the top of Ararat. And 
we can sympathise with his aw'e as he stood among the 
clouds alone on the summit of the mysterious mountain. 
It is not for any new scientific facts so much as for the 
vivid sketch of the general aspect of the huge volcanic 
mass that his book has an interest to geologists. 

A vignette of Ararat forms the Ironiispiece of the 
volume, which is here reproduced. In the middle dis- 
tance is shown the alluvial plain of the A raxes, Below 
the snowy cone and icy cliffs ot the Greater Ararat a 
deep cleft or recess appears with huge cliff's somewhat 
like the Yal del Hove of Etna, and no doubt due to some 
of the volcanic explosions of the mountain. On the sky- 
line of this slope, towards the base ol the larger cone 
some of the late cinder-cones and craters appear. Sunn 
of these are still so fresh and perfect that they look as i 
they had been active only the other day and might blazt 
forth again to-morrow. The graceful outline of the 
Lesser Ararat rises on the left. Arch. Geikie 

AGE OF 7 BE SUN IX RELATION TO 
EVOLUTION 

O NE of the most formidable objections to the theory 
of evolution is the enormous length of time which 
it demands. On this point Prof. Haeckel, one of the 


highest authorities on the subject, in his “Historv nf 
Creation,” has the following Darwin’s theoryasweU 
hat of Lyell, renders the assumption of immense’neriods 
\bsolutely necessary. ... If the theory of development 
>e true at all there must certainly have elapsed immense 
•eriods, utterly inconceivable to us, during which the 
;radual historical development of the animal and vege- 
able proceeded by the slow transformation of species . 
he periods during which species originated by gradual 
ransmutation, must not be calculated by single centuries 
3ut by hundreds and by millions of centuries. Every 
process of development is the more intelligible the longer 
it is assumed to last.*’ 

There are few evolutionists, I presume, who will dis- 
pute the accuracy of these statements ; but the question 
arises, does physical science permit the assumption of 
such enormous periods ? We shall now consider the way 
in which Prof. Haeckel endeavours to answer this ques- 
:ion and to meet the objrctions urged against the 
enormous lapse of time assumed for evolution. 

M I beg leave to remark/’ he says, “ that we have not a 
single rational ground for conceiving the time requisite 
to be limited in any way. ... It is absolutely impossible to 
see what can in any way limit us in assuming long 
periods of time. . . . From a strictly philosophical point of 
view it makes no difference whether we hypothetically 
assume for this process ten millions or ten thousand 
millions of years. ... In the same way as the distances 
between the different planetary systems are not calculated 
by miles but by Sirius-distances, each of which comprises 
millions of miles, so the organic history of the earth must 
not be calculated by thousands of years, but by palaeon- 
tological or geological periods, each of which comprises 
many thousands of years, and perhaps millions or milliards 
of thousands of years.” 

Statements more utterly opposed to the present state of 
modern science on this subject could hardly well be made. 
Not only have physicists fixed a limit to the extent of time 
available to the evolutionist, but they have fixed it within 
very narrow boundaries. 

Every one will admit that the organic history of our 
globe must have been limited by the age of the sun’s heat. 
The extent of time that the evolutionist is allowed to 
assume depends, therefore, on the answer to the question, 
What is the age of the sun’s heat ? And this again depends 
on the ulterior question, From what source has he derived 
his energy ? The sun is losing heat at the enormous rate 
of 7,000 horse-power on every square foot of surface. And 
were it composed of coal its combustion would not main- 
tain the present rate of radiation for 5,000 years. Com- 
bustion, therefore, cannot be the origin of the heat. 

Gravitation is now almost universally appealed to as the 
only conceivable source from which the sun could have 
obtained his energy. The contraction theory advocated 
by Helmholtz is the one generally accepted, but the total 
amount of work performed by gravitation in the conden- 
sation of the sun from a nebulous mass to its present 
size could only have affoidcd twenty million years’ heat 
at the present rate of radiation. On the assumption that 
the sun’s density increases towards the centre, a few 
additional million years’ heat might be obtained. But on 
every conceivable supposition gravitation could not have 
afforded more than twenty or thirty million years’ heat. 

i’rof. Haeckel may make any assumption he chooses 
about the age of the sun, but he must not do so in regard 
to the age of the sun’s heat. One who believes it ///. con- 
ceivable that matter can either be created or annihilated 
may be allowed to maintain that the sun existed from all 
eternity, but he cannot be permitted to assume that our 
luminary has been losing heat from all eternity. 

If 20,000,000 or 30,000,000 years do not suffice for the 
evolution theory', then either that or the gravitation theory 
of the origin of the sun's heat will have to b"i abandoned. 

In a former paper ( Quarterly Journal of Science for 
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energy which is being dissipated into stellar space may 
have existed in the matter composing the sun untrans- 
formed during bygone ages. Or intact tor as iat bacV 
as the matter itself existed. 

In conclusion there are only two sources conceivable 
from which the sun could have derived his heat The 
one is gravitation , the other motion in spac<\ The former 
could have afforded only about 20,000,000 or 30,000,000 
years’ heat, but there is in reality no absolute limit to the 
amount which may have been derived from the latter 
source, for the amount generated would depend on the 
velocity of motion. And when we take into consideration 
the magnitude of the stellar universe, the difference between 
a motion of 202 miles per second, and one of 1,700 miles 
to a great extent disappears, and the one velocity becomes 
about as probable as the other* . 

It may be urged as an objection to the theory that we 
have no experience of bodies moving in space with such 
enormous velocities as the above; This objection, for the 
following reason, is of no weight. 

No body moving with a velocity exceeding 400 miles 
per second could remain a member of our solar system ; 
and beyond our system there is nothing visible but the 
stars and nebulae. These stars, however, are suns like 
our own, and visible because, like the sun, they have 
lost their motion — the lost motion being the origin 
of their light and heat Bodies moving in stellar space 
with these enormous velocities can have neither light 
nor heat, and, of course, must be invisible to us. Tnev 
must first lose their motion before the kinetic energy in 
the form of motion can be transformed into light and 
heat, so as to constitute visible suns. 

James Croll 


T . .0 7 ) 1 have proved from geological evidence that 

i^'antiqu ty of our habitable globe must beat least three 
imes greater than it could possibly be had the sun 
derived its heat simply from the condensation of its mass 
This proves that the gravitation theory of the origin of 
thesun’s heat is as irreconcilable with geological facts as 

t is according to Haeckel, with those of evolution and 

hat there must have been some other source, in add.tion, 

a' least, to gravity, from which the sun derived his store 

Thafother source is not so inconceivable as has been 
assumed, for it is quite conceivable that the nebulous mass 
from which the sun was formed by condensation might 
have been possessed of an original store of heat previous 
to condensation. And this excessive temperature may be 
the reason why the mass existed in a nebu ous or rarefiea 
condition. Now if the mass were originally m a heated 
condition then in condensing it would have to part not 
merely with the heat of condensation, but also with the 
heat it originally possessed. 

The question then arises— By what means could the 
nebulous mass have become incandescent ? From what 
source could the heat have been obtained ? The dynami- 
cal theory of heat affords, as was shown several years 
ago (Phil. Mag. for May, 1868), an easy answer to this 
question. The answer is that the energy in the form of 
heat possessed by the mass may have been derived from 
motion in space. Two bodies, each one-half the mass of 
the sun, moving directly towards each other with a 
velocity of 476 miles per second, would, by their concus- 
sion, generate in a single moment 50,000,000 years’ heat. 

For two bodies of that mass, moving with a velocity of 
476 miles per second, would possess 4,149 X io 38 foot- 
pounds of kinetic energy, and this, converted into heat 
by the stoppage of their motion, would give out an 
amount of heat which would cover the present rate of 
the sun s radiation for a period of 50,000,000 years. 

There is nothing very extraordinary in the velocity 

lo 000 ^ h vIarI°hMt W in Ul t l be requi r e u t0 generate the 'THE author commences by recapitulating some of the 
5 ,00 years heat in the case of the two sunned A leading points in a paper which he read before the 


ON THE FORMATION OF HA /L STOVES. 
RA INDROPS, AND SNO IVF LANES 1 


r years heat in the case of the two supposed 

Dodies. A comet having an orbit extending to the path 
0 !J he pi > anet Neptune, approaching so near the sun as to 
almost graze his surface in passing, would have a velocity 

mile ® P j r second > which is within eighty- six 
miles of that required. 

Jr TrnJ*' bo *L ne in , mind > how ever, that the 476 miles 
But mTi! S hC y d ir CUy a . t the moment of collision, 
second won?/? j° f r tliis velocil Y> or 2 74 miles per 

they aDDroarhf^ 6 der ‘ ved u from their mutual attraction as 
assumpL C ^ ed C i ac ^ ot *? er * We have consequently to 
per second "th ° r ? r ?j e( r ted V€ locity of only 202 miles 
this with th*/l.! be j 0ri ^ lna velocit y was 678 per second, 
an amount of 2 h 4 de Ny e d * rom B ravit y> would generate 
v*»arc a a k ea * w ^ ic ^ w °uld suffice for 200,000,000 
hf»#»n nd ^ we assume the original velocity to have 

1 J^ l es P er sec °nd, an amount of heat would 

r.nSc e !u teC o a sin ^ e moment which would suffice for 
no less than 800,000,000 years. 


same Society on October 31, 1876, “On the Manner in 
which Raindrops and Hailstones are Formed.” In this 
paper, which was published in Nature (vol. xvi. p. 163 
he had shown that the aggregation of the small cloud par - 
tides into raindrops or hailstones is sufficiently accounted 
for by the fact that the larger particles descend faster 
than the others, and consequently overtake those imme- 
diately beneath them, and, combining with these, form 
still larger particles, which move with greater velocity, 
and more quickly overtaking the particles in front of 
them, add to their size at an increasing rate. He also 
showed that the shape and structure of ordinary hail- 
stones was exactly such as would result from this manner 
of formation. For he had observed that the shape of 
hailstones was not as it at first sight appeared, that of 
more or less imperfect spheres, hut that of more or less 
imperfect cones or pyramids with rounded bases, the 


conical surfaces being striated, the stria: radiating from 
being that of an aggregation ot 


It will k . ’ ' uuniuui iunaces Dcing s 

motion? asxed > Where did the two bodies get their the vertex ; the texture 

they get th * may aS We ^’ however, be asked, Where did ! a number of small icc particles without crystalline form, 

tko* cm existence ? It is iust as easv to conceive ] being packed more closely together toward the base or 

rounded face of the stone. In this paper the author had 
reverted to the possibility of making urtiJL ial hailstones 
by blowing a stream of frozen fog against a small object, 
making, as it were, the cloud to rise up and meet the 
stone, instead of the stone falling through the < loud. 

He had not, however, then overcome the difficulty of 
obtaining such a stream of frozen fog , but gave two 
sketches of plaster stones, which, as far as their shape 
and the striated appearance of their surface were con- 
cerned, closely resembled hailstones, and which plaster 
stones had been obtained by blowing some finely-divided 

* Abstract of paper by Prof. Onbornr K^y 
Manchester Literary and Philosophical Sucitiy. 
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piaster of Paris against small splinters of wood by means 
of a jet of steam. 

In the discussion which followed the reading of that 
paper Dr. Crompton suggested the ether spray, such as is 




used in surgery, as a means of obtaining a frozen fog, 
and Prof. Reynolds explains how after various attempts ’ 
he had succeeded in combining a spray of ether and j 
water so as to form artificial stones. He then proceeds j 
as follows : — 

The apparatus is shown in Fig. 1. It consists of a 
brass tube half an inch in diameter, one end of which is 
connected with bellows capable of maintaining a constant 
pressure of about 18 inches of water, on the other end of 1 
the tube is a cap over the end of which is a flat plate or 
diaphragm having a central opening J of an inch in 
diameter which forms the aperture for the blast. Enter- 
ing through the sides of the main brass tube are two ! 
small brass tubes which reach to within A an inch of the 
plate and into the ends of which are sealed fine glass I 
capillary tubes, the glass being very thin ; these protrude | 
just through the middle of the aperture, the one about , J j 
of an inch and the other yfe. Through these tubes the 
water and ether are separately introduced into the blast j 
to form the spray, and it is mainly on the adjustment of [ 
these tubes that the efficiency of the apparatus depends. I 
It is essential that the ether tube should be slightly the j 
longest, otherwise the ends become stopped with ice, and { 
1 find it better that the ether tube should be somewhat 
larger than the water tube. The bore of the fubes must 
be very small, but this is not sufficient, for unless the 


glass is very thin the spray will not be finely divided. 
Both the ether and water are forced through the tubes 
from bottles by connecting the interiors of these bottles 
with the bellows, and the quantities of ether and water 
are regulated either by raising and lower- 
ing the bottles or by means of the cocks 
in the pipes. 

The tube is fixed in an ordinary retort- 
stand, so that the blast is vertical If then 
a small splinter of wood is held pointing 
downwards into the spray, a lump of ice 
forms on the end of the splinter, and this 
lump has all the appearance of the hail- 
stones. It is quite white and opaque, it is 
conical in form and has a rounded base and 
striated surface. 

In this way 1 have formed stones from 
half to three-quarters of an inch in dia- 
meter. When, however, the stones are 
growing large it is necessary to move this 
splinter so as to expose in succession all 
parts of the face of the stone to the more 
direct action ol the spray. 

When using this apparatus in a warm 
room I have found it best to fix a pad of 
blotting paper over the jet at a height of 
10 or 12 inches. The surface of this pad 
is cooled by the spray and prevents radia- 
tion from the ceding, which otherwise tends 
to melt the top of the stone. For a similar 
reason I have found it well to surround 
the blast with a wide cylinder or inverted 
cone of paper, which keeps off radiation 
without interfering with the action of the 
jet. 

By sticking several pieces of wood into 
the pad. pointing downwards, a number of 
stones may be made at once. 

In Fig. 2 a medium-sized stone as well 
as one of the largest stones are shown at- 
tached to the splinters of wood. The 
surface of the cone, where continuous, is 
truly conical, or rather pyramidal, but this 
surface is bu>ken, as it were by steps, and 
a very marked fact is that all the continuous 
surfaces have the same vertex, and hence 
the diderent conical surfaces to which they 
belong, ha\e not the same vertical angle, 
the surface being exactly such as would be acquired by 



Fig. *. 


the fragments of a sphere so constituted that the fracture 
tended jfl fellow radial lines. 
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* Owing to the radiation of the surfaces from a common 
tfertex and the steps which occur between the vertex and 
the base, the angle of the conical surface of the stone is 
greater near the vertex than near the base. Thus the 
smaller stones appear less elongated than those which 
ire larger. 

; The fact that in the sketches of actual stones, which 
I gave in my last paper, I showed the steps as less pro- 
nounced and the angles larger than they are in the arti- 
ficial stones, is probably owing in some measure to my 
Having formed my ideas from the observation of favourable 
specimens chosen from amongst those which fell. The 
* larger angles were probably also, in part, owing to the 
itnaller size of the actual hailstones, which were not much 
more than one-fourth of an inch across. But I think that 
is important to notice that the somewhat imperfect way 
in which the outside layers in the surface of the artificial 
stones are continued, may be owing to the narrowness of 
the jet of air which, on striking the stone, tends to diverge 
laterally rather than to flow upwards past the sides of the 
stone, as it would do if the jet were broader, or as the air 
must do when the stone is falling through it. 

The rate at which stones can be formed depends on 
the amount of water which can be introduced into the 
Spray, the larger stones taking from one to two minutes. 
At first sight this may seem to be somewhat slow, but the 
following estimate tends to show that the artificial are 
probably formed quicker than the actual stones. 

The speed of the jet of air at the point at which the 
stones are formed is nearly equal to that at which the 
larger stones would fall through the air. This is shown 
by the fact that if a large stone becomes accidentally 
detached from its splinter of wood it rather falls than 
rises, but when this happens with smaller stones they are 
driven up by the force of the blast. 

1 find that the speed of the blast varies from 150 to 200 
feet per second, t\e., from one-and-a-half to two miles a 
minute. The larger stones, therefore, traverse from one 
to four miles of frozen spray. So that if we imagine a 
cloud as dense as the spray it would have to be from one 
to four miles thick in order that the stones might, in fall- 
ing through it, attain the size of the artificial stones ; and 
considering that the stones would only gradually acquiie 
a speed equal to that of the blast, the time occupied in 
falling through the cloud would in all probability be very 
considerable, at least from five to ten minutes after the 
•tone had acquired a sensible size. 

As regards the proportion which the density of spray 
bears to that of a cloud, a comparison may be made from 
the fact that when working in saturated air at a tempera- 
ture of 60® or 70° F., the condensation of vapour supplied 
sufficient ice to form the spray ; and since it is probable 
that the dense summer clouds, from which hail is formed, 
result from the cooling of air from temperatures nearly, if 
not quite, equal to this, there is probably no great differ- 
if D i C u* n densit y °* *ke c l° u ds and the spray. 

S 1 have not yet had an opportunity of examining the 
^texture of these stones under the microscope, but to 
.ail appearance they consist of an aggregation of small 
parti .pks of ice ; and it seems worthy of notice 
like a snow crystal ever appears to be 
6 Pray, the moment the blast is 
ir* P 2vWi, of tbe et ker tube becomes covered with 
form of snow crystals. 
thc clxa racter of the difference 

result in hail^ * Wllich result in 8now and those 
tMnwnhmf cloud- particles - are formed at or above the 

OW ? g t ?_ cooling 

g.pi»k?sr’ lavas sssm: 


vapour will be upon ice, and will take the form of snow 
crystals. 

The aggregation of the snow crystals into flakes is, as 
I pointed out in my previous paper, accounted for by 
the larger crystals overtaking the smaller crystals in their 
descent, and the still more rapid descent of the flakes as 
they increase in size. 

As regards the formation of rain-drops, I have nothing 
to add to what was contained in my last paper. The 
same explanation obviously applies to both hail and rain, 
and any doubt which may have been left by the less 
direct arguments in my former paper will, I venture to 
think, have been removed by the verification of my pre- 
dictions in the production of artificial hailstones so closely 
resembling in all particulars those formed by nature. 
And, in conclusion, I would thank Dr. Crompton for the 
suggestion of the means by which I have been able to 
produce these stones. 


OUR ASTRONOMICAL COLUMN 


The South Polar Spot of Mars.— Prof. Asaph 
Hall has instituted a series of measures of the position of 
the south polar spot of Mars, with the Washington 
refractor during the late favourable opposition of the 
planet, having been led thereto by the great discordances 
in the positions of the spot, as determined so far. He 
adopts Oudeman’s node and inclination of the equator of 
Mars, which, for the epoch taken, viz., 1877, September, 
17 0, G.M.T. give N « 47 0 5 &\ 1 “ 3</’ I 4 \and the angle 
of position of the south pole 162° 6', and assumes the 
time of rotation of the planet 24b. 37m. 2273s., as found 
by Mr. Proctor. The observations were made with a 
power of 400, and on thirty-two nights, from August 10 to 
October 24, during the whole of which period the spot 
was always seen with great distinctness, and little change 
in its appearance noted except what might be accounted 
for by change of distance. From thirty- four equations of 
condition treated on the method of least squares, Prof. 
Hall finds for the angle of position of the south pole of 
Mars at the above-mentioned epoch 166° 22', for the 
radius of the small circle described by the spot 5° 1 1', and 
for the angle of position of the spot at the epoch, with 
respect to the rotation-axis of the planet, 311° 24'. The 
various determinations of the south polar distance of this 
spot are as follow ; — 


Herschel, 1783 
Bessel, 1830 
Madler, 1837 
Secchi, 1857 


0 

8 

i 

Linsscr, 1 862 . . . 

0 

... 20 

0 

8 

6 

Kaiser, 1862 

... 4 

16 

12 

° 

Hall, 1877 

... 5 

11 

17 42 1 





On several of thc finer nights, when the markings on the 
edge of the spot were very distinct, it appeared as “a 
depression in the surface of the planet.” 


Prof. Newcomb's Lunar Researches— It is under- 
stood that if no unforeseen delay occurs in the printing, 
Part 1 . of“ Researches on the Motion of thc Moon,” upon 
which Prof. Newcomb has been engaged for six years 
past, will be ready for publication in the course of next 
month. It is devoted to the discussion of eclipses and 
occupations previous to 1750. An abstract appeared 
in Silliman's Journal for November last. 

The Cordoba Observatory.— In an address delivered 
on November 4, on the occasion of receiving from the 
Governor of the province of Cordoba the premiums 
awarded at the Centennial Exhibition in Philadelphia to 
the Argentine National Observatory and to himself for 
Lunar and Stellar Photographs, Dr. B. A. Gould gave a 
brief outline of the successive applications of photography 
to astronomical purposes since Mr. Bond's experiments 
with the 15-inch refractor of Harvard Observatory in 
1850, with more particular reference to work executed at 
Cordoba of late 61 this direction. Dr. Gould expm<e( 
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himself satisfied with the results obtained at the Argentine 
Observatory ; the photographs of the moon at full and in 
the last quarter he thinks may be favourably compared 
with any obtained elsewhere which he had seen. He 
refers to 44 the very beautiful picture of the moon 91 made 
with the 4-feet reflector at Melbourne, which was also 
exhibited at Philadelphia, and adds, he is not sure, if he 
had seen this elegant photograph before placing his own 
on exhibition, he would have ventured to compete. Dr. 
Gould remarks that much of the credit of the stellar 
photographs is due to the pure air of Cordoba, which is 
incredibly transparent on the not very numerous occasions 
when the sky is really clear. The impressions on glass 
exhibited were of six different clusters, the plate of the 
cluster X Cannae containing two images each of 185 
stars, and that of ij Argus containing 180, and many of the 
stars as faint as the ninth magnitude. Measurable 
photographs of not less than eighty-four celestial objects 
nave been secured, of which nineteen are double stars 
and the remainder clusters. The planets Jupiter, Mars, 
and Saturn, have also been photographed “with sufficient 
distinctness to show clearly the details of light and colour 
on the surfaces of the two former, and the existence of the 
ring in the latter/ 1 but the images have not been suffi- 
ciently sharp to allow of successful photographic 
enlargement. 

Vakiaple Stars. — Herr Palisa in Ast. Nack. y No. 
2,174, mentions his having remarked a new variable star, 
the position of which for 1877 0 is in R.A. i6h. 4m. 35s., 
N.P D. 109° 48' 9. It does not occur on Chacornac’s 
chart No. 49; it was 10m. on May 26, 1876, and on 
July 31 and August 3 of last year, whereas on May 17, 
1877, no trace of it was perceptible. The period is there- 
fore no doubt comparatively short. 

The star L. 36606 — B.A.C. 6641 appears to vary from 
6*5m. to om. On October 17, 1852, Argelander estimated 
it of the former magnitude, Lalande and Piazzi call it an 
eighth, while about midsummer, 1851, it was little, if any- 
thing, over the ninth magnitude. 

L 26211 is probably variable from 6m. to 8m., and 
1- 27307 from 7m. to 9m., and it is not unlikely that 
further observations will place b 9 Geminonim on the list 
of variables ; it has been rated at a filth magnitude and as 
low as 8£. 

The Minor Planet Eva. — A planet of the eleventh 
magnitude, observed by Herr Palisa at Pola on December 
29, is mentioned in the Bulletin International of J anuary 3, 
as possibly No. 180, but according to a communication 
from Herr Knorre, of Berlin, as probably identical with 
No. 164, detected by M. Paul Henry at Paris on July 12, 
1876. which received the name Eva . The observations 
of 1876 extended over an interval of little more than a 
fortnight, and the elements which have been calculated 
by Mr. Winslow Upton and M. Bossert are therefore 
liable to uncertainty, but if we adopt Mr. Upton’s orbit 
and compute for the time of the Pola observation, the 
place is found to be about a degree only from that 
observed, and it is therefore probable that No. 180 has 
yet to be discovered. 


THOMAS VERNON WOLLASTON 
'T'HE very limited band of scientific English ento- 
* zoologists has just suffered a great loss by the 
sudden death, on the 4th instant, at his residence, 
I, Baraepark Terrace, Te'gnmouth, of Thomas Vernon 
Wollaston — a name dear to science, and of which he well 
upheld the reputation. Accurate, elaborate, and precise 
mdpunctuMi and naturally of a minutely critical habit, be 
nevertheless persistently acted upon a broad conception of 
the science to which he was devoted ; and taking advan- 
tage of the periodical banishments to a warmer climate 
imposed upon him in early manhood by pulmonary weak* 
ness, set himself the task of thoroughly investigating the 
coleopterous fauna of the Madeiran, Salvages, and Cape 


de Verdes, and finally of St. Helena. His philosophical 
deductions from the vast mass of well sifted evidence 
obtained (chiefly by his own bodily toil, though he was 
always in a more or less debilitated state of health) 
referring to these isolated groups, may be summed up as 
corroborating the former existence of that submerged 
Atlantis whereon geologists differ. From the exhaustive 
care with which his material was obtained, it seems 
highly unlikely that his premises were insufficient ; and 
his discussion of the subject so far resembles Mr. Dar- 
win’s method that it supplies the objections likely to 
be raised, and itself practically exhausts criticism by 
minuteness of observation. 

To students of British entomology, Mr. Wollaston is 
best known by his early papers in the Zoologist and 
Stainton’s Entomologists' Annual and Weekly Intelli- 
gencer \ and by his revision of Atomaria in Trans. Ent % 
Soc., 1877 His first scientific contribution was in the 
Zoologist^ voL i. (1843-, on Coleoptera at Launceston, 
when a student at Jesus College, Cambridge (where, with 
the late J. F. Dawson and Hamlet Clark, he imbibed from 
Dr. Babington a taste for natural scienc-), and his last, a 
paper in the Annals and Magazine of Natural History , 
on a weevil destructive to the banana in Madeira, was 
received from him by the writer almost simultaneously 
with the news of his death. He published many descrip- 
tive and analytical papers, almost exclusively on Coleob - 
tera , in the above-named publications, the Journal of 
Entomology and the Entomologists' Monthly Magazine ; 
but his magnum opus is the well-known “ Insecta 
Maderensia,” published in 1854, the results of his sojourns 
in Madeira, to which he first went in 1847, This, from 
its amount of novelty and classical treatment, at once 
established his reputation. 

His collection, increased by another visit in 185$. having 
been purchased by the trustees of the British Museum, 
he prepared a more complete account, which was pub- 
lished as a museum “ Catalogue ” in 1857. Subsequent 
visits in 1858 and 1859 resulted in a description of the 
coleopterous fauna of the Canaries, also published as a 
museum 44 Catalogue ” in 1864. The acquisition of fresh 
material compelled him in the next year to write his 
“ Coleoptera Atlantidum ,” an arduous critical work of 
nearly 700 pages, followed in 1867 by the “ Coleoptera 
Hespieridum,” a valuable descriptive account of the species 
of the Cape Verde Archipelago, visited in 1866. His last 
contribution to geographical entomology, “ Coleoptera 
Sanctae- Helen®,” 1877, contains a multiplicity of un- 
expected developments (especially after the supposed 
exhaustion of the productions of the island in Mr. Melliss’s 
work), and shows that St. Helena is the home of a special 
family, Cossonida , to which Mr. Wollaston had always 
devoted attention, having himself described no less than 
255 new species in it, as against 67 described by all other 
naturalists, living or dead. 

Of his other works, it may suffice to mention one on 
the 44 Variation of Species,” published in 1856, and 
another , 44 TesUcea Atlantica,” that will, alas, be posthu- 
mous (though complete), being a descriptive account of 
the land-shells of his favourite hunting-ground. 

The amount of work in these publications and in others 
not referred to, is astonishing, especially to those who 
know the extreme precision (both in manipulation and 
writing) and the weak physical condition of the author. 
Mr. Wollaston became a Fellow of the Linnean Society 
in 1 847, and was also a Fellow of the Cambridge Philo- 
sophical Society, but, beyond his university degree, sought 
no other honorary distinction. He was, we believe, in his 
fifty-seventh year at the time of his death. E. C. R. 


NOTES 

Wb may remind our readers that on this day, a century ago, 
one of Jim great reformers of science— perhaps tha most cele» 
bnttiMftoalist 6TsH times— iinni breathed his last. His 
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B .m<! is too familiar to! our readers to necessitate any bio* 
graphical remarks on our part His countrymen will doubtless 
commemorate the day in a fitting manner, and the sanctum at 
Upsala University, Linn^s room, which is still preserved in its 
original state, will, we are sure, be visited by many a scientific 
pilgrim. 

At the last general meeting of the Royal Academy of Sciences 
of Brussels, the five years' prise for natural sciences was awarded 
to Prof, van Beneder, of Lidge, the son of the celebrated zoolo- 
gist of Louvain. 

The Emperor of Austria has recently awarded the large 
gold medal “ for art and science " to the well-known African 
traveller, Dr. Oscar Lenz. 

The African traveller, Herr Gerhard Rohlfs, is now organis- 
ing an expedition for the investigation of the eastern part of the 
Great Sahara. He will be accompanied by a number of scien- 
tific men, amongst ethers by Prof. Zittel, of Munich. Tripoli 
will be the head-quarters of the expedition, and its first efforts 
will be the exploration of the mysterious oases, Wajanga and 
Kufara, in the south of Anjila, which have never, been visited 
by any European travellers. 

At Frankfort-on-the-Maina new society has been formed with 
the sole object of watching over the interests of chemical 
industry. 

Amongst the‘students of Strassburg University the idea has 
ripened to erect a monument in memory of Goethe as the most 
eminent representative of German culture, and as the ideal of a 
German student. The monument is to stand in front of the new 
University Building, and is to represent the poet as he appeared 
at the time of his sojourn at Strassburg, in the prime of youth 
and strength, and in the costume of that period. Most of the 
professors of the U niversity regard the idea favourably, and the 
inhabitants of the city are confidently expected to do the same. 

Another Pompeii has been accidentally discovered in the neigh- 
bourhood of Mount Gargano, near Manfredonia. There were found 
an ancient temple of Diana, a magnificent portico about twenty 
metres long, with an underground necropolis of great extent. A 
large number of important inscriptions has already been for- 
warded to, and exhibited by, the National Museum of Naples. 
The discovered city is the ancient Sipuntum, near Arpinum, 
mentioned by Strabo and Titus Livius. The houses are nearly 
twenty feet beneath the cultivated soil. This town was at the 
time ingulfed in consequence of a terrible earthquake. The 
Italian Government has ordered researches to be made on a 
Urge scale. 

We are gUd to learn that a telegram received at Rome from 
Cairo announces that the Marquess Antinorij had arrived at 
Zeyla, from which he intended to start at once for Italy. It is 
not known, however, as yet whether he is alone or accompanied 
by other members of his expedition, 

Mr. Stanley has left Alexandria for England by Brindisi 
He is expected to visit Rome, Marseilles, and Paris, on his way 
home, and speak on his work to the geographical societies of 
these cities. The Khedive invested Mr. Stanley with the order 
of the Grand Cross of the Medjidie, ^accompanied by* another 
order of the next grade, thus conferring upon Mr. Stanley the 
title of Grand Officer of the Order of the Medjidie. 

M. Gauthier Villars has published the new issue of the 
Annuaire of the Bureau des Longitudes of France, which con- 
tains a Urge number of geographical data. It is the first time 
that such a quantity of interesting numerical data has been col- 
ketediothk mail *1 riMon the volume contain, 
two essays, one by Dr. Janssen on Solar Photography, and the 
other on Cosmical Meteorology by M. Faye. The laSer denies 
any connection to exist between either k soJar spots, magnetic 


disturbances, or the motions of Jupiter, and the positions of the 
moon and variations of weather. 

The death is announced of General La Marmora, who always 
took a lively interest in the progress of science in Italy, and often 
gave his substantial aid to the establishment of practical scien- 
tific schools. 

Signor MengoNI, one of the greatest architects of Italy, 
builder of the well-known Vittorio-Emanuele Gallery at Milan, 
has fallen from the great arch of that building, whiUt giving direc- 
tions for the completion of this his life-work ; he died instantly. 

Messrs. Macmillan have in preparation the first part of a 
** Course of Instruction in Zootomy,” by Prof. Huxley, assisted 
by Mr. T. J. Parker. This part will consist of directions for the 
dissection of readily-obtainable examples selected from each of 
the classes of the vertebrata, accompanied by full descriptions of 
the parts displayed. 

We notice the appearance of a very interesting Russian work 
by M. Nemirovich-Danchenko, entitled 4 ‘The Land of Cold,” 
being a description of the author's travels in the White Sea to 
the coast of Russian Laponia, to Kaudalaksk Bay, Novaya 
Zemlya, and Waigatz Island. The work has no pretensions to 
be scientific, but it is full of interesting and useful information 
on the inhabitants of the regions visited. The able descriptions 
are chiefly devoted to the life of the walrus- and seal-hunters, 
but it contains, besides lively pictures of such life, abundant 
statistical data as to the state of those industries, and descriptions 
of the varied manners in which they are carried on in different paits 
of Northern Russia. An important part of the work is devoted 
to descriptions of Samoyedes, Korels, Zyrions, Yuraks, Chuk- 
chees, Kamchadalians, Lapps, and Ural Cossacks, based on the 
author’s own notes and other recent information. The work, 
extending to 520 pages, is illustrated with twenty- five full-page 
illustrations, and is written in the attractive style characteristic 
of the author, who is well known in Russia. 

The anniversary meeting of the Vienna Geographical Society 
was held on December 18. The Society now numbers seventy 
honorary, 132 corresponding, and 641 ordinary members. The 
Austrian Minister for. Public] Instruction 'has granted a yearly 
subsidy of 1,000 florins to the Society for the period of three 
years, and this sum, as][well as other donations it has received, 
have enabled the council to enlarge the Society’s library, which 
during the past year was increased by 234 new works and nine- 
teen geographical views, as well as to facilitate materially the 
publication of scientific [works, and to support geographical 
exploration. The receipts of .the Society during 1877 were 
7,332 florins, the expenses 7,110 florins. The President, in his 
report, announced that the scientific investigations made in 
Central Africa by Dr. Oscar Lenz and Lieut. Lux, will soon be 
published, and that the, Austrian traveller, Dr. Emil Hollub, 
after a sojourn of nearly three years in South Africa, will shortly 
return to Austria. 

Phylloxera, that pernicious enemy of the vine, which 
hitherto [had mainly restricted its devastations to the wine- 
growing districts of France and Switzerland, seems lately to be 
gaining ground [in Germany as well It is announced that it 
has appeared in a vineyard at Rauschwitz, near .Glogau, as well 
as in a viticultural establishment at Plantiires, near Metz. In 
the former case the vines had been purchased lost spring from 
one of the numerous horticulturists of Erfurt. The necessary 
measures are being taken to prevent the spreading of the plague. 
In Francephylloxerascemsalsoon the increase; at Saint Medard 
and other places of the Gers Department the vines are covered 
by such masses of the insect that the latter can easily be seen by 
the naked eye, which is generally not an easy matter. 

A new weekly * eri«l for horticulturists has been published 
since January I at Berlin under the title Der deutseke Garten, 
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Tint contract made between Alsace, Baden and Switzerland, 
lor the protection of the fiheriet In the Rhine and iti tributaries, 
hat recrn'lj cone into force. The states mentioned agree to 
iftne similar laws with r.gard to fisheries, and to further, in every 
possible way, the maintenance and increase of the tj uable 
spaces of fish both in the Rhine and in the Lake of Cons’ance. 
The contract has been signed for the space of ten years, and the 
participation of the other Rhenish states is much desired. 

Wi have received another volume of Brehm's " Thierleben, ” 
being the third volume on the mammals. 

The observations of shooting stars made in August last at the 
Royal Observatory of Brussels by M. Houzeau, and at Menin, 
showed according to a note in the Bulletin of the Belgian 
Academy (Nos. 9 *nd 10), that the number of these bodies was 
this year rather small, not exceeding seven per hour on August 9, 
and sixteen on August II ; on August 10 the sky was covered 
with clouds. 

In the last session of the Naturforschende Gesellschaft of 
Gbrlits the President, Dr. Peck, made an interesting communica- 
tion on a newly-discovered enemy of the carp. It appears that 
large numbers of the spawn of this fish are attacked by the 
Water-bug {Ranatra linearis ), which fastens itself firmly on the 
back of its prey with its forefeet, and by means of its sharply- 
pointed trunk, sucks out the small amount of blood in the young 
organism, A series of experiments conducted in some large 
establishments for fish culture show that the only method of 
fighting this new foe is to drain the ponds dry and restock them 
with fish. 

A consignment of soles and turbot was sent from the South- 
port Aquarium on Thursday last to America in charge of Mr. 
Mather, agent to Prof. Baird, United States Commissioner of 
Fish and Fisheries. If they arrive safely they are destined to 
be turned adrift in the Bay of Massachusetts. It appears that 
while so many members of the Pleuronectidce are common enough 
on the American coast, soles and turbot are entirely unknown. 
Hence a journey to England was arranged by Prof. Baird to see 
If these desirable fish could not be safely transmitted across the 
Atlantic. 

The members of the Scientific Club will learn with regret that 
Mr. Logan Lobley, F.G.S., has tendered his resignation of the 
office of secretary to the Committee of the Club. 

We regret to record the death, on December 32, of Mr. James 
Whatman Bosanquet, F.R.A.S., M.R.A.S., &c., who was 
distinguished by his researches in biblical chronology and 
Assyrian history. He helped forward in many ways the investi- 
gations by Mr. George Smith, by Boscawen, and others, which 
have resulted in the recent famous discoveries. His valuable 
suggestions with reference to certain solar eclipses as bearing on 
the subject have frequently been acknowledged by the Astro- 
nomer-Royal and by Mr. Hind. 

The death of M. Francois Vincent Raspail, one of the deputies 
for Marseilles, is announced. The deceased deputy, who was 
born in 1794, achieved scientific distinction early in life, and for 
many years past has held a high reputation on account of his 
chemical researches. Notwithstanding these scientific pursuits, 
M. Raspail throughout his life took an ardent and active part 
in political aftairs. 

Vanity Fair is [informed that the Khedive has granted to a 
Dutch Company the right of draining Lake .Mareotis, and 
utilising the land reclaimed. Its area is about 75,000 acres, and 
the company has bound itself to hand over to the Viceroy a 
certain proportion of the crops raised. 

We have received the first number of the Revue Internationals 
Sciences , vhich we recently announced as about to* appear 


There are two original papers, one by M. Balbiani, on “ The 
Importance and R 61 e of Embryogeoy,” and the other by Prof, 
von Nitgeli, on 11 The Lower Fungi and the Decompositions 
which they determine.” The rest of the number is mainly 
occupied with reports of societies. 

The Gardener's Chronicle learns with much pleasure that Mr. 
Bentham has finished the "Flora Australieosis,” and that the 
seventh ani last volume of this useful work will shortly appear. 
The first volume was published in 1863, so that the work has 
proceeded at the rate of one volume every two years. Not a 
very rapid rate, it is true ; but still it compares favourably with 
the pace of other publications of the same kind. Mr. Ben ham 
has had the advantage of Baron von Mueller*s co-operation in 
this great work. 

A Danish agricultural journal recommends to those of its 
readers who wish to provide themselves every winter with a 
sufficient supply of ice to last during the whole of the summer 
the following simple means of increasing the thickness of ice 
during mild winters : — Long and intense cold is necessary to 
produce a coating of ice of more than two or three inches 1 thickness 
upon a surface of water of any considerable extent. But if a hole 
is made in the ioe and the surface from time to time covered 
with a shallow layer of water, even moderately cold weather will 
suffice to freeze this water, and by repeating the experiment ice 
of ten inches or a foot in thickness is obtained without much 
difficulty. The Danish journal therefore proposes the use of 
portable pumps to be placed into the ice-holes for the purpose 
described. 

The apparatus used by M. Cailletet for the liquefaction of 
the gases was constructed by M. Ducretet, the philosophical 
instrument maker, and was put into operation in the labora- 
tory of the Paris Normal School daring last week, where it 
has been visited by a number of scientific men. 

Two shocks of earthquake>ere felt at Beachburg, Renfrew co., 
Ontario, on the morning of December 18 last, the first being 
between the hours of one and two, the last between five and six 
o’clock. The latter was so severe as to shake the houses and 
arouse the inmates from their beds. Beachburg is situated in 
the same district in the Ottawa Valley in which the earthquake 
of November 4 was felt most severely. 

Those who have visited that charming watering-place, Tenby, 
in South Wales, will know how exceptionally rich the locality is 
in fossils, sea-shells, and especially in bone caves, some of 
which contained human remains and stone implements. Mr. 
Smith of Gumfreston, who has just died, is celebrated for the 
researches he made in the limestone caves and barrows of the 
neighbourhood, and his collection of bones, implements, urns, 
Ac., is most extensive and interesting, and, on the authority of 
Prof. Rolleston, one of the most complete ever got together by 
a single individual- Through the liberality of Mr. Chas. Allen 
and others, the whole of the money for the purchase of this 
collection is forthcoming, but only on condition that a suitable 
building be provided to hold it. At iti last meeting the 
British Association made a money grant for the further examina- 
tion of the Tenby bone caves, so that it is of the utmost im- 
portance to science that a good local museum should be estab- 
lished to prevent these moat valuable specimens being scattered 
all over the country. Those of our readers who really wish 
practically to help in promoting the cause of local museums have 
now an opportunity of doing so by forwarding subscriptions to 
Charles Alien, Esq., 10, Norton Tenby, South Wales. At the 
same time the people of Tenby and of Pembrokeshire genera ly 
will surely have public spirit enough and a sufficiently clear per- 
ception of their own interest not to let, this fine collection slip 
through thc»r bar ds. 
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Mr* Denis D. Redmond writes from Dublin in reference to 1 
Dr. Rontgen’s telephone alarum, calling attention to one which ■ 
he has found very effectual He simply sends the current of an 
ordinaiy magneto-electric machine through the instrument, which 
produces a loud hum that is distinctly heard many yards away. 

The last number of the Isvestia of the Russian Geographical 
Society contains three letters from M. Potanin from Khobdo and 
Ulassutai, which, though written in January, March, and July, 
reached the society only in October. The winter in Khobdo was 
very cold ; the thermometer stood in January as low as - 27* Ctls. 
at noon, and even - 37* at seven o’clock in the morning ; but the 
western gales brought a much warmer temperature, those of 
October 15, November 24, and December 24, having been the 
heaviest, and the last causing arise of temperature from - I9°*8 
to — 0 #, 4 Cels. There was little snow, so that the birds could 
easily find their food, and M. Potanin has noticed no less than 
fifty species (the insectivorous Podoces htndersonii was among 
them), which wintered at Khobdo. In March M. Potanin 
started for Hami. He crossed the cas ern par of the Altai 
Mountains, the Altain Nuru, and soon reached the Gobi Steppe, 
which takes two days to cross, one night having to be passed 
without food for the horses and without water. On the southern 
frontier of the Steppe he was at the Chinese town Santaru. 
Thence he crossed the Mechin-ola Chain, which runs parallel to 
the Tian-Shan, and entered the Bukul depression. Hami was 
reached on May 23, and the travellers, who were kindly received 
by the authorities, stayed for some time. They returned thence 
to Ulassutai, 1./., after having crossed the chain mentioned 
above, turned east, following a series of Sart’s settlements at 
the northern foot of the eastern part of Tian Shan, or Karlyk- 
Tagh, covered with perpetual snow. At Nom-Tologoy ten le- 
nient they turned north, crossed for a second time the Gobi 
Steppe, and afterwards the Altai ridge, and reached Ulassutai 
on July 25. A survey was made throughout the route, and 
collections of birds and plants, especially alpine, were obtaintd. 
From Ulassutai M. Potanin intended to visit the almost un- 
known tracts at the sources of the Yenissei, Lake Kosogol, and 
thence to return by way of Lake Ubsa-nor to Biysk. 


The All^emdne sckwdterische Gesellschaft fur die Gesammttn 
Naturwissenschaften, of Zurich, has just published the second 
part of its volume for 1877, which contains but one, but a very 
elaborate treatise, on the spiders of Switzerland. The paper 
occupies no less than 320 quarto pages, and is accompanied by 
six well-drawn plates. The author is Prof. Hermann Lebert, 
and his work is a most valuable addition to zoological science. 

A new ethnographical museum is about to be erected in Paris, 
and is to contain everything that is of any value in relation to 
the science of ethnography. 


The new volume of the Popular Science Pc view commences 
well. The January number has several good articles, that on 
f “The Old and the New Chemistry ” being specially interesting. 


In reference to our note last week on the specimens in the 
estminster Aquarium, it is the specimen of Menobranchus 
laterals which is said to be the first shown in England. 


Thi addition* to die Zoological Society's Gardens during th 
- !!** 'r j' m a Monkey < Macacus cynomolgu. 

by Mr. F. Wood; a Striped H,*n 
fr °S A " bU * Panted by Capt. F. Cotton ; 
R ^ “ d . V . en °* chJorojltra) from CarUgen. 

^ ~ . i? v p » * Naked-eared Deer (Cenm 

ffT Ty ? I 1 *? p " > * nt,d by Mr. Cyril Graham ; 

Robben Wwd Snake (C^/ 0 ^ ^ Suulh 

pmentod by Mem*. Rme and Jamrmi . 1 Macaque Monk* 
( Maeaeus eynomolpu) from India, deposited. 
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AMERICAN SCIENCE 

TN the December number of the Amriean Journal of * ri mce 
A and Art, Mr. Holden collates various observations, by the 
Herschels and others, on the trifid nebula M 2u. discovered by 
Messier, June 5, 1764, who, however, gives no details concern- 
ing ir. The result ot the inquiry is to show (1) that fiom 1784, 
when Sir William Herschel first described it somewhftt in detail, 
to 1833, the remarkable triple Mar observed in the nebula, was 
cem rally situated between the three nebulosities ; (2) from 1839 
to 1877 the triple star was not cent. ally situated, hut involved in 
one of the nebulosities (A). The idea that the triple star has a 
large proper motion being thought improbable, it is concluded 
that the nebula has undergone marked changes of position, or 
brilliancy, or both, during the period 1784 to 1S77. The con- 
jecture was thrown out by Sir John lleiichcl, that “perhaps 
this singular object has a proper motion.” 

In a recent survey of the Connecticut Valley, one of the most 
interesting features is the discovery of a massive gtavel ridge, often 
nearly covered by the alluvium ot the highest terracesextending 
from Lyme, N. H., to Windsor, Vt. (twenty-four miles) It occu- 
pies nearly the middle of the vallry, ami resembles the gravel 
ridges that have been known under the various name' of kimes , in 
Scotland, e^kers in Ireland, and a*ar in Sweden. The theory of 
the origin of the kames, commonly accepted, is that they were 
heaped up through the agency of marine cunents during a sub- 
mergence of the land. It seemed impossible to account thus for 
the kan es in the Connecticut and Menimaik valleys (one is 
found in the latter also), which, being bordered on botti sides by 
high hills, would have been Jong estuaries open to the sea only 
at their mouths, and therefore not affected by oceanic currents. 
The date of their form. it ion is known to he between the period 
when the ice-sheet moved over the land, and that cl »sely follow- 
ing, in which the more recent and modified drift » as deposited 
in the open valley from the floods that were supplied by the 
melting ice; and Mr. Waircn Upham, who describes these 
kames, is thus led to attribute their formation to the action of 
the glacial rivers, which flowed in channel* on the surface of the 
ice-sheet ; the kames having been formed at or near their mouths, 
extending along their valleys, as fast as the ice front retreated. 

Among many important discoveries made last summer by the 
United States Fish Commission are those of two new species of 
fishes, named respectively Ala crur us baitdii and Lycodes verrilhL 
Particulars of these and of a number of other unusual lorms are 
communicated by Messrs. Goode and Bean. 

The Museum of Yale College has recently icceived the greater 
portion of the skeh ton of a huge reptile which proves to be one 
of the most remarkable animals yet discovered. It was found 
by Prof. Lakes and Engineer Beckwith in upper Jurassic beds in 
Colorado on the eastern flank of the Rocky Mountains. The 

f iresent species (Stegosaurus armatui) was probably thirty feet 
ong, and moved mainly by swimming. Some of the teeth pre- 
served have compressed crowns and are inserted in sockets (one 
is 112 mm. long, greatest diameter of crown, 24 mm.), others 
are cy lindrical and are placed in rows, either in thin plates of 
imperfect bone or in cai tillage (the latter may prove to be dermal 
spines). The body was protected by Urge bony dermal plates 
(one of these was over three feet in length). 

Prof. Marsh also contributes a notice of some new Dino- 
saurian reptiles from the J urassic formation. 

The employment of chromic acid in various volumetric deter- 
minations is recommended by Mr. Ilinman, who gives examples 
of hit mode of procedure. 

We learn from the New York Tribune that the last earthquake 
in the West was supposed to have radiated from a locality 
in Nebraska that has been popularly regarded as the site of a 
volcano. Prof. Samuel Aughey, of the Nebraska State Uni- 
versity, has recently made an examination of the ground. The 
seat of disturbance is on the banks of the Missouri, in Dixon 
County, about thirty-six miles from Sioux City. A bluff, about 
1,100 feet long and 160 feet high, sloping at an angle of 60 to 
8o° toward the river, if at present the place where the phenomena 
are most exhibited, but oilier bluffs at a few miles’ distance have 
been similarly affected. On the bluff sounds were heard pro- 
ceeding from the interior, especially on placing the ear to the 
ground. Flames sometimes broke forth, occasionally at night 
Steam escaped from crevices. On digging into the biuft intense 
heat stopped the work after proceeding a few feet Selenite* 
alum, and magnetic sulphate in crystals were abundant Plot 
Aughey regards these restores as not volcanic in the usual 
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of the term, bat simply the resalt of local chemical action. The 
formation is cretaceous. The bluff is capped by calcic carbonate. 
Beneath are shales containing ferric bisulphide in crystals of 
pyrites. Below the shale is a soft limestone, containing car- 
bonates of magnesia and alumina. The chemical reactions 
consequent upon part of tbe soil being soaked with water after 
its fall toward the river, have been the decomposition of the 
pyrites, the production of sulphuric acid, and the attack of the 
acid on the alkaline carbonates. The heat evolved in tbe first of 
these reactions is, of course, very great ; in the latter part the 
violence must be increased by the liberation of carbonic anhydride. 
All the authenticated disturbances are thus easily explained. 
Prof. Aughey does not connect them with the earthquake. 

Prof. J. L. Campbell, of Washington and Lee University, has 
been collating and discussing the data for the great meteor which 
was seen in many parts of Virginia on the afternoon of November 
20. He concludes that its height was about 100 miles ; but this 
estimate is merely approximate. Its course seems to have been 
8° or IO* west of north. Its explosion appears to have taken 
place over the south-east corner of Halifax County, about fifteen 
or twenty miles a little south of west from Clarksville, loo miles 
from Richmond, eighty from Lexington, and fifty-five from 
Raleigh. It was a meteor of unusual size and brilliancy, and 
detonated loudly when it exploded. 

The corner-stone of a building for the accommodation of th e 
Davenport Academy of Natural Sciences was laid on October 4, 
and is almost the first edifice west of Chicago intended for purely 
scientific purpose* ; the building is expected to be ready for occu- 

ation this month. The Academy is a young institution, which 

os grown very rapidly, and has already assumed a prominent 
position among establishments of this kind in the United States. 
This is due principally to the excellent character of its Transac- 
tions, filled with interesting information, and especially rich in 
subjects relating to American archaeology. Part 1 of vol ii. has 
been sent us. 

If the descriptions are not overdrawn, a remarkably convenient 
small steam engine has been invented in Philadelphia. It is an 
oscillating engine, attached to a tank holding about two gallons 
of water. The boiler is of about a quart capacity ; the steam- 
chest half that size ; the whole concern occupies a space of about 
10 inches Bquare and 18 high, and weighs 35 pounds. It is 
designed for use with any sort of light machinery, and is said to 
be suitable for a variety of domestic work. The details of the 
contrivance are not yet stated, but assurances are given that it 
cannot, under any circumstances, explode ; that it is as manage- 
able as an ordinary gas burner, since the inventor has succeeded 
in dispensing with water and steam gauges and automatic floats, 
so that the whole apparatus is simple, and no skill is required to 
operate it. The kitchen of the future is expected to contain one 
of these engines, to chop hash, turn the coffee-mill and the 
roasting-jack, sift ashes, and mangle the family linen. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Edinburgh.— The matriculation returns for the past year 
have now been completed, and show a considerable increase in 
the number of students in residence over any former period. 
The numbers on the register for 1876 were 2,302, for 1877 they 
amount to 2,561. The students are divided between the several 
faculties as follows In the faculty of arts, 953 students ; of 
theology, 67; of law, 364 ; and of medicine, 1,176. The 
ground is now being cleared for the erection of the University 
Extension Buildings, which, with the aid of the Government 
grant, will be vigorously proceeded with, and thus furnish the 
additional accommodation so urgently required for the increasing 
number of students, and for the fuller development of the teach- 
ing resources of the University. 

Taunton College School.— A first-class microscope by 
Smith and Beck, & handsome clock and centre-piece, a purse 
containing 136/., and addresses emblazoned on parchment, from 
the old boys, the parents, and the friends of the school, have 
been presented to the Rev. W. Tuck well, on his leaving 
Taunton. 

.. France.— M. Bardonz will propose to the French Parliament, 
daring its present session, to organise, in each dep*tmeat (there 
are eighty-nine), a high primary school after the model of the 
mock Turgot, one of the municipal schools of Paris. He will also 
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introduce a bill for enlarging the Sorbonne, the traditional head- 
quarters of the University. 

Berlin. — The professorship of botany, which has been vacant 
since the death of Alexander Braun last March, is now to be filled 
by Prof Kichler, of Kid, who has accepted a call to thfa position 
as well as to the directorship of the Botanical Gardens in Berlin. 
He enters upon his duties next April. During the interim the 
gardens are under the direction of Prof. Koch. 

Gottingen.— The present attendance at the University is 9O9, 
a slight decrease on the past summers. They are divided among 
the faculties as follows: theology, 86; medicine, 115; law, 
275 ; philosophy, 433. The representation of foreign countries 
is unusually small, with the exception of America, which supplies 
a contingent of 27. The corps of instructors, numbering 116, 
includes 9 in theology, 26 in medicine, 14 in law, and 67 in 
philosophy and science. 

Erlangen, — The University is attended at present by 448 
students, a slight increase on the number of the past summer. 
Bavaria contributes 305, the remaining 143 coming from the 
other parts of Germany and from abroad. Medicine includes 
no, pharmacy 56, chemistry and the natural sciences 32, 
mathematics and physics 10. 


SCIENTIFIC SERIALS 

The current number of the Quarterly Journal of Microscopic 
Science commences with Dr. Roberts’ add 1 ess at the Manchester 
meeting of the British Medical Association on the doctrine of 
Contagium Vivura and its application to medicine.— Following 
this is Part 4 of Mr. Archer’s rhumS of recent contributions to 
our knowledge of “Fresh-water Rhizopoda," including tbe 
Rhizopoda, Monothalamia, Mono^tomata. — Prof. Carl Vogt’s 
account of Loxosoma is abstracted, with notes, by Rev. T. Hinks. 
The genus is confirmed as a Polyzoon, and allied to Pedicellma 
Its ova and reproductive buds are described, as well as the dif- 
ferent organs, in detail. —A paper by Prof. Arthur Boettcher 
treats of the results arrived at by treating red blood corpuscles 
with alcoholic solution of corrosive sublimate.— Dr. Klein con- 
tributes a paper on the minute anatomy of the epidermis in 
small-pox of sheep. — The last paper is Prof. Lankester’s im- 
portant notes on the embryology and classification of the animal 
kingdom ; comprising a revision of speculations relative to the 
origin and significance of the germ-layers. This paper has since 
been separately published. 

Annalen der Physik und Chemie, No. 10. — On the border 
angle and the expansion of liquids on solid bodies, by M. 
Quincke. — On the specific heat of vapours and their variations 
with the temperature, by M. Wiedemann. — Determination of 
the ratio of the specific heais for air at constant pressure and 
constant volume by the velocity of sound, by M . Kaiser. —On 
the internal friction of solid badies (continued), by M. Schmidt. 
•—On the doctrine of aggregate states, by M, Ritter. — Manometric 
method of determining the specific gravity of gases, by M. Reck- 
nagel. — On the disaggregation of tin, by the Editor. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 13, 1877.— “Experimental Researches 
on the Electric Discharge with the Chloride of Silver Battery,” 
by Warren De la Rue, M. A., D.C.L., F.R.S., and Hugo W. 
Muller, Ph.D., F.R.S. Parti. 

The paper in question deals mainly with the striking distance 
between terminals of different forms in air and in other gases at 
ordinary atmospheric pressures ; and in air at reduced pressures 
short of the partial vacua of the so-called vacuum tubes 

The authors have found that the discharge of the battery, with 
one or two poles in the form of a point, presents several interesting 
phenomena which precede the true jump of the spark, and which 
do not occur with other forms of terminals ; for example, discs 
or spherical surfaces. With 8,040 cells the striking distance 
between a paraboloidal point, positive, and a disc is about 0*34 
in. (8*64 mulirns.), but there is always a luminous discharge. 
Very apparent, far beyond the distanoe measurable by their 
micronometer-discharger, namely, ri6 inch (29*5 million .), as 
they have before stated. 1 

The c ur re nt which passes daring the luminous discharge which 

1 Proc, Roy. See., x8)6, Vol. xwr. p- 
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precedes the jump of the true spark is extremely feeble, in com* 
parison with that which takes place after the spark has passed 
ywt the voltaic arc has formed ; even when the point and disc are 
not more distant than *oa inch beyond the striking distance 0*34 
inch for 8,040 elements, it is only f part of it. 

The appearance of the discharge is very different, according 
as the point is positive or negative ; it is intermittent in both 
cases, but is much less discontinuous when the point is negative 
than when it is positive, as can be seen with a microscope having 
a rotating minor p’aoed in the bend of the body between the 
objective and eye-piece. The appearances observed are shown 
in the wood engravings which illustrate the paper. 

Between a point and a disc the spark is longest with the point 
positive, when from 5,000 to 8,000 cells are used ; but for a Jess 
number of elements, 1,000 to 3 >°°°» lt ,s lon £ est when the point 

14 Tbelemnh of the sj>*rk is greatly influenced by the form of the 
point ; thus with a point in the form of a cone of 20 degrees the 
striking distance is 0*184 mch with 5*640 cells, and 0’267 
inches with 8,040, while with a point approaching a paraboloid 
in form, and with the same base and of the same height as the 
cone, it is 0*237 inch with 5,640 cells, and 0 343 inch with 
8,040. 

The striking distance between a point and a plate is in accord- 
ance, very nearly with the hypothesis of this distance, increasing 
in the direct ratio of the square of the number of elements, at all 
events up to 8,040 cells, thus 1 

Number of cells ... 1,000 a, coo 3,000 4.000 5.000 6,000 7,000 8 000 

in. in. in. in. in. in. in. in. 

Distance observed ... 0 0051 0 0321 0*0554 0*103 0159 ° 222 ° *36 o 353 

Distance calculated... 0*0055 0 0220 0 0495 0*088 0*1375 o 0*2695 0352 

Between plane, spherical, or cylindrical surfaces, the striking 
distance does not follow this law ; on the contrary, the increase 
is nearly, but not quite, in the ratio of the number of cells. 

x.oco Cells. 8,000 cells, 
in. in. 

Between spherical surfaces 0*0050 ... 00810 

Plane ,, „ 0*0104 ... o 0S52 

Two concentric cylindtrs 0 0071 ... 0*0991 


The striking distance between two^paraboloidal 'points was 
found to be with— 

1,080 cells. 8*040 cells, 

in. in. 

0*005 0*401 


The nature of the metal used for terminals has, in almost all 
cases, no influence on the length of the spark, but there is one 
striking exception, namely, in the case of aluminium ; when an 
aluminium point is used the spark is longer than with points of 
all other metals tried, in the ratio of 1 *242 to i.| 

The length of the spark is different in various gases; for 
example, air, oxygen, nitrogen, hydrogen, and carbonic acid, 
and the ratio between the lengths of spark in various gases varies 
with the forms of the terminals. The length of the spark bears 
no simple relation either to the density of the gas or its viscosity. 1 

The paper contains an account of a few experiments on the 
length of spark in air at different pressures, from 141*5 millims. 
to 760 millims. Between a point and a disk the length of the 
spark increases nearly, but not quite, in the ratio of the dilata- 
tion ; but between two spherical surfaces it increases far more 
rapidly, and it is possible that at a certain degree of rarefaction 
the striking distance may be coincident for spherical surfaces and 
points. 


When a strong resistance is interposed in the circuit, 4,000,000 
owns for example, the discharge is completely changed in 
cnaracter ; instead of the ordinary spark and production of the 
Tv™ , wc * Vcr 7 brilliant snapping sparks pass between the 
terminajaat more or less rapid intervals, exact y like the sparks 
minutt^lex dai ^ ar * Then pierce a piece of writing with 


ftf ** accumulated charge of a condenser 

metallic rJi Vvi in!*zL elon g*«on nor a contraction of a 
diameter^ 5 mcnes of platinum wire 0*0x25 lack in 

tSte-SSaSS&SS 
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with a sine-carbon,! bichromate of potash battery of six cells 

S rodudng a current 300 times as great, thus showing the in- 
uence of high potentials in inducing secondary currents. 

These currents of high potentials have also a marked effect in 
inducing magnetism, when the actual current is taken into 
account. 

The second part of the paper, which is in course of preparation, 
will deal with the discharge in rarefied gates, in the so-called 
vacuum tubes. 

Chemical Society, December 20, 1S77.— Dr. Gladstone, 
president, in the chair. —The following papers were read : — On 
the constitution of the terpenes and of camphor, by Dr. Arm- 
strong.— Communications from the laboratory of the London 
Institution, by Dr. Armstrong.— On the h>dro:arbons from 
Pinus sylvestris , with remarks on the constitution of the terpenes, 
by Dr. Tilden. The author has examined the terpenes from 
Russian turpentine oil and Oltum fo.’iorum fhti lyfoestru, lie 
considers that there are probably only thtee isomendes amongst 
the natural terpenes, and suggests a formula for these bodtet 
derived from that of diamylcne. — On citric acid as a constituent 
of imperfectly ripe mulberry juice, by Dr. Wright and Mr. 
Paterson. This juice was found to contain 26*83 grm. of citric 
acid and 3*26 grm. of potash salts per litre ; the authors point 
out that it may be valuable as an antiscorbutic, andasa substitute 
for lime. juice.— .On cuprous chloride and the absorption of car- 
bonic oxide and hydrochloric acid gas>, by J. W. Thomas. The 
author suggests a ready method of making a solution of cuprous 
chloride for gas analysis, but finds that although a solution of 
this salt absorbs carbonic oxide readily, sixty-thiee per cent, of the 
gas may be again liberated on neutralising the solution with 
potash. To avoid such an error he just neutralises the solution 
of cuprous chloride with ammonia and in this way prepares a 
solution which introduces into the absorption tube neither free 
ammonia nor free acid, but which absorbs carbonic oxide with 
facility. The author has also obseived that a saturated solution 
of ammonic sulphate absorbs hydrochloric acid gas with great 
readiness, forming an acid salt and ammonic chloride. 

Anthropological Institute, December 1 1, 1S77. — Dr. John 
Evans, D.C.L., F.R.S., president, in the chair.— Dr James F. N. 
Wise was elected a member. — Mr. Worthington Smith exhibited 
some objects from Maiden Bower, and a scries of camera lucida 
drawings of several stone monuments in Wales.— Mr. A. Jukes 
Browne, F.G.S., exhibited a series of flint flakes, scrapers, and 
arrow points from Egypt, and read an interesting paper on the 
subject. lie described the geological formation of the country 
round Helwan about sixteen miles south of Cairo, whence the 
flints were obtained, and explained the denuding action of the 
Nile in this locality. lie thought that the finding of separate 
implements in each site pointed to there having been flint manu- 
factories on thoie spots which, moreover, were near the hot 
springs. No adzes or celts were found, but fragments of horses' 
teeth split into long pieces were among the flints. The flint* 
used in the manufacture of these implements were pebbles found 
on the lower plateau which had been washed down from the hills 
of eocene limestone above, the upper beds of which abound in 
siliceous concretions of various sizes.— Mr. Jukes Browne also 
exhibited some flint implements from a site on the borders of the 
Fens in Lincolnshire, which appeared to have been a station or 
manufactory similar to those at I lelwan. The president and Mr. 
Moggeridge made some remarks on the above. — Mr. J. Park 
Harrison communicated a further report on the 4 ‘cave-pits ” at 
CUsbury. He said that the galleries belonging to it, and the 
pits adjoining, appeared to have been used as places of shelter 
and concealment for some considerable time after they were 
excavated. No evidence existed at present that ihey were 
habitations. One shaft, to which there was access from the cave- 
pits, was found to have been left unfinished with the horn tools 
lying where the work had been interrupted. Several small oval 
pits, the laigest only 5 feet long, and 4 feet 6 inches dtep, were 
met with this autumn for the hist time in the neighbourhood of 
the shafts Among their contents were sling stones and small 
pieces of flint and lractured rubbing-stone bearing marks of nre, 
fragments of pottery of various dates, a few flint implements 
and many flakes ; also three weights formed of chalk (similar to 
some found in Mr. Tindale's pit) ; a cardlng-comb, a small iron 
hook, and three pieces of burnt clay with the impress of atidcs 
on watte*- A few bones of calf, roebuck, pig, and goat, with 
two or three shells, were the only animal r emain s. They would 
appear to have been, preserved by the charcoal and #mmed 
matter in contact with them. If the little pits weit graves 
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they would appear to hare been used for secondary inter- 
ments, or been otherwise disturbed. The absence of human 
bones might be due to atmospheric influence, as in many 
other cases of burial by inhumation. There was black mould at 
the bottom of all the little pits. Coarse potsherds, flint im- 
plements, and burnt pebbles, were also found in the neighbour- 
hood of the small pits near the surface, and may possibly 
mark the spots where flint-workers of an earlier period were 
interred. A discussion followed in which several members took 
part 

Inatitution of Civil Engineers, December 18, 1877. — 
Annual General Meeting.— Mr. George Robert Stephenson, 
president, in the chair. — The numbers of the several classes of 
members on November 30, 1877, were Honorary members, 
16; members, 925; associates, 1,670; and students, 448; to- 
gether, 3,059, as against 2,844 a! the same date last year, showing 
an increase at the rate of about 7} per cent. The income proper 
for the year had amoun ed to 9,903/. $t. 3^., the life compositions 
and admission fees and building fund (all regarded as capital), to 
2,113/. 13/., and the dividends on truit funds to 462/. 16s. 6/. 
The general expenditure had reached 10,278/. 2 s. t and the pay- 
ments on account of trusts were 486/. 8j. The disbursements 
were thus 374/. i6j. 9 4. in excess of the income. The funded 
p r o perty (including the cash balance) belonging to or under the 
control of the Institution, was now 38,773/. 4 1. I la/. — Mr. John 
Frederic Bateman, F.R.S., was elected president. 

Victoria (Philosophical) Institute, January 7. — Mr. C. 
Brooke, F.R.S., in the chair. — It was announced that exactly 
one hundred members had joined durng the past year.— -A 
paper on limitations in nature was read by Mr. S. R. Pattison, 
FG.S. 

Edinburgh 

Royal 8ociety, December 17, 1877.— Sir William Thomson, 
president, in the chair. — Mr. Alexander Buchan read the report of 
the deputation from the Society to Upsala to assist in celebrating 
the four hundredth anniversary of the University of Upsala.— Mr. 
J. B. Hannay then read a paper on a new method of determining 
the cohesion of liquids by the site of its normal drop, which he 
considered was that obtained by allowing the drops to succeed 
one another as rapidly as possible, lie found that the weight 
of the drop of liquid dropping from a column of the same liquid 
increases at the rate at which the drops follow one anoiher. 
This, he thought, was due (1) to the fact that the rate of flow of 
liquid through the neck of the drop wan faster when drops suc- 
ceeded rapidly, and (2) because ihe flow lasted for a longer time. 
He found a'so that cohesion decreases with rise of temperature, 
but rather quicker than the density. 


Academy of Sciences, December 31, 1877. — M. Peligot 
in the chair.— Id. Faye presented the Annuairt du Burt an d^s 
Longitudes for 1878. — The following papers were read On the 
constitution of the solar surface and on photography regarded as 
a means of discovery in physical astionomy, by M. Janssen. 
Photography has two advantages over optical observation. It 
the time of exposure be accurately determined, so as to prevent 
superposition, or what may be called photographic irradiation , 
the tme relations of luminous intensity of the object are expressed. 
Farther, when the luminous action is very short the photo- 
graphic spectrum is reduced to a narrow band near G j thus very 
tolerable photographic images of the sun may be had with 
simple lenses 01 long focus, and chemical achromatUm is much 
more easily realised than optical. M. Janssen has so arranged 
that the time of luminous action can be reduced to rfa ot a 
second in summer. The images are more latent and require slow 
development, Ac. But they throw new light, especially on the 
solar granulations, which are found more or less of spherical 
form ; the irregular grains are made up of small spherical ele- 
ments. The state resembles that of our clouds. These spheri- 
cal elements and their distribution probably result from a 
breaking up by gaseous currents. The luminous power of the 
sun, then, rebides chiefly in u small number of points of its sur- 
face, and the spots are not the principal element of the variations 
that star undergoes.— Constitution and brecciform structure of 
the meteoric iron of Santa Catharina (Brasil) ; deductions from 
its characters, concerning the history of meteoritic rqgkt, and 
especially the habitual association of carbon with sulphide of 
iron, bv M. Daubrde. The associati o n referred to may be ex- 
plained by the action of sulphide of carbon on iron. If am 
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condensation of gases supposed inooercible, by M. CaUletet 
Pure dry nitrogen, compressed to 200 atmospheres at + 13®, 
then suddenly expanded, condenses distinctly in small droplets : 
The liquid retires from the walls to the centre. Pore hydrogen 
compressed to 280 atmospheres and expanded, gave momentarily 
a very fine mist. Air was also liquefied by a direct experiment! 
M. Berthelot corroborated M. Cailletet’s account.— M. De 
Lesseps announced that the personnel of the first scientific and 
hospital station of the International African Association had 
reached Zanzibar. They had met Stanley and got useful 
advice from him.-— On a storm which occurred over the 
south part of the Suez Canal on the night of October 23-24. 
In a few hours an artificial lake of about five million cubic 
metres was formed on the west side of the canal by the rains. — 
Kinematics and dynamics of current waves on a liquid spheroid ; 
application to the evolution of the elliptic protuberance about a 
spheroid deformed by attraction of a distant star, by M. Guyon. 
— On a new experiment on liquefaction of oxygen, by M. Pictet. 
The oxygen jet in the electric light showed a white central part 
(of liquid or even solid elements) and an exterior blue part, indi- 
cating return to the gaseous state. — On a note by M. Boussioesq 
on conditions with limits in the problem of elastic plates, by M. 
Levy. — On a theorem of M. Vidarceau ; remarks and conse- 
quences, by M. Gilbert.— On a new kind of bird of nocturnal 
prey from Madagascar, by M. Milne* Ed wards. This belongs to 
the same zoological type as the white owls, but has osteological 
peculiarities.— The peripheric organs of the sense of space, by 
M. Cyon. Having shown that there are intimate relations 
between ihe semicircular canals and the centres of innervation of 
the muscles of the eye, he considers that sensations caused by 
excitation (through the otoliths) of the nerve terminations in 
the ampullae of these can sis, through movements of the head, 
serve to form our notions of the three dimensions of space.— 
On the evolution of red corpuscles m the blood of superior 
animals, viviparous vertebrates, by M. Hayem. The red corpuscles 
are developtd from small, colourless, delicate, very alterable 
elements termed hcematoblasU.— Experiments proving that there is 
during life a figured ferment in typhoid human blood, by M. 
Feltz. — On the cause of spontaneous alteration of eggs; reply 
to a reclamation of M. Gayon, by MM. Bechamp and Eustache. 
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THE DENSITY OF LIQUID OXYGEN 

T HE magnificent experimental methods devised by 
MM. Cailletet and Pictet have already begun to 
increase the number of the 44 Constants of Nature.” M. 
Pictet, although in a neck-and-neck race he was beaten 
by Cailletet in the liquefaction of hydrogen, has left his 
competitor in the rear with regard to a result of the first 
importance on the density of oxygen. The noble rivalry 
between the £cole Normale Supdrieure of Paris and the 
Atelier de Physique of Geneva bids fair not only to con- 
tinually increase in interest, but to become the central 
feature in the progress of physical science for some time. 

A telegram from M. Pictet announcing that hydrogen 
had been solidified was sent to M. Dumas on January 1 1. 
The illustrious chemist read the telegram at a sitting of 
the Socidtd d’ Encouragement, of which he was the chair- 
man, and which was holding its regular semi-monthly 
meeting on that very evening. M. Dumas reminded his 
hearers with his wonted force and propriety of expression, 
that in the first edition of his “ Traitd de Chimie,” published 
about forty years ago, he had called hydrogen a gaseous 
metal. He said he had been led to hold this view by 
seeing how small was the affinity of hydrogen for metals 
and how great for metalloids. 

M. Dumas said moreover that his peculiar ideas had 
received some degree of confirmation from the discovery 
of the large conductibility of hydrogen for heat and elec- 
tricity, but that the first real demonstration had been 
given by MM. Cailletet and Pictet. It was for him a great 
satisfaction having lived long enough to see that most 
important fact established so clearly, 44 That you may fed 
certain, gentlemen , that in drinking a glass of water you 
arc certainly absorbing a metallic oxide,” 

M. Pictet, in the experiments, the results of which were 
telegraphed to M. Dumas, as we have seen, prepared the 
hydrogen by the decomposition of potassic formiate by 
means of potassic ^hydrate. This reaction, according to 
Berthelot, gives the gas of the utmost purity. The 
pressure was commenced at 8.30 i\m., it was increased 
gradually, and in a little more than half an hour (at 9.7) 
it reached 650 atmospheres. At this moment the pressure 
remained stationary for some seconds, the stop* cock was 
opened, and a jet of a steel blue colour escaped with 
a strident noise, comparable to that heard when a bar 
of iron is plunged into water. 

This jet suddenly became intermittent, and the 
spectators observed a hail of solid corpuscles projected 
with violence on the ground, where they produced a 
crackling noise. The stop-cock was then again closed, 
the manometer indicating 370 atmospheres. This slowly 
descended to 320, at which point it remained stationary 
for some minutes. Then it rose to 325. The stop-cock 
was again opened, the jet was now so intermittent, that it 
was believed that an actual crystallisation of hydrogen (1) 
had gone on inside the tube. This was proved by the fact 
that liquid hydrogen flowed out of the jet when the 
temperature was increased by the stoppage of the pumps. 
M. Dumas, considering oxygen as belonging to the 
You xvii.— No. 429 


atomic weight is divided by the density, had concluded 
that, the atomic volume of sulphur being V, that of 
oxygen would be \p 9 and reciprocally, that the* density of 
liquid or solid oxygen would be that is the atomic 
volume divided by the atomic weight « 1, which is the 
density of water. 

M. Dumas having communicated these considerations 
to M. Pictet, has elicited a most interesting response from 
him. He writes : — 

44 You arrive at the expression of the density of liquid 
oxygen as being represented by Jg = 1 =» 8 in the solid 
state, and probably the liquid one also, neglecting the 
variation due to expansion. 

44 I have the great satisfaction of being able to announce 
to you the complete experimental demonstration of the 
theoretical views enunciated by you now some time ago 
at Geneva. This demonstration has been arrived at as 
follows : — 

44 1 know directly and very exactly— 

44 I. The exact volume of the interior of the wrought 
iron shell and the volume of potassic chlorate decomposed 
into oxygen and potassic chloride. 

“II. The temperature of the shell at the moment of 
complete decomposition. 

“III. The volume of the tube in which the condensa- 
tion of oxygen is brought about. 

“ IV. The pressure before and after condensation. 

“ V. The pressures indicated by the manometer after two 
or three successive jets, till the moment the point of satu- 
rat ; on is reached, and after which the gas issues in a 
gaseous form. 

41 These various data, combined with the gaseous density 
pressure and temperature lead me to the conclusion that 
a difference of 74*26 atmospheres on the manometer 
represents the variation of pressure corresponding to the 
condensation of oxygen in the tube immersed in the car- 
bonic acid. 

“ This variation has been exactly observed in the three 
last experiments which I have made with the assistance 
of many of my colleagues here at Geneva. 

44 The quantity of liquid oxygen which we had in the 
tube was 45*467 grammes, corresponding to a volume of 
46*25 cubic centimetres. But it is possible that the 
highest part of the thin tube had some centimetres in 
length not occupied by the liquid. This may explain the 
difference of o*8 gramme found. 

44 Moreover, very volatile liquids have such considerable 
expansions that it is indispensable to have exactly the 
temperature to which they are subjected, in order to 
determine their true density. However this may be, 
there is an absolute verification, within small limits, of 
error of the theoretical calculation regarding this physical 
constant.” 

In addition to this important result, in another experi- 
ment, M. Pictet has used polarised light to determine the 
presence or absence of solid particles of oxygen in the 
jet. The jet was illuminated by means of the electric 
light, and observed with two Nicol prisms. A very strong 
polarisation was observed, indicating the presence of 
solid particles, which in all probability were really solid 
particles of oxygen. 
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FRANKLAND'S RESEARCHES IN CHEMISTR Y 

Experimental Researches in Pare, Applied \ and Physical 
Chemistry . By E. Frankland, Ph.D., D.C.L., F.R.S. 
&C. (London : John Van Voorst, Paternoster Row.) 

T HE numerous and valuable investigations of Dr. 

Frankland in general chemistry are so well known, 
that chemists will doubtless regard the issue of his 
collected researches with lively satisfaction, partly on 
account of the ease with which the various memoirs can 
be referred to in the fine volume before us, but chiefly 
because the work is likely to prove of special value as an 
aid in the higher education of chemical students. 

Any criticisms of the statements of fact or of theory 
contained in such a set of " collected researches ” would be 
so clearly out of place in Nature, that we need offer no 
apology for dealing with the work before us'from a general 
rather than from a technical point of view. Indeed, almost 
all the matter contained in the volume has long been the 
common property of all engaged in the pursuit of chemistry, 
while the manner in which the investigations are presented 
to the reader is alone new. The chief interest of the work 
as a whole is due to the fortunate circumstance that its 
varied contents have been grouped by the distinguished 
author of the researches, who has bound them together 
with a species of commentary that enables the reader 
clearly to appreciate the relations of the parts in each 
line of inquiry, and to obtain such glimpses into the 
working of the mind of the investigator as the study of 
formal papers can rarely afford. 

The subject-matter of this fine volume of rather more 
than 1,000 pages is conveniently divided into three 
sections. Section I. contains the author’s researches in 
Pure Chemistry ; Section II., those in Applied Chemistry ; 
and Section ill., the investigations that belong to the 
physical side of the science. 

Section I. is fitly introduced by a chapter on the 
peculiar system of notation now employed by Dr. Frank, 
land. This introduction was rendered necessary by the 
translation of the older formula: employed in the earlier 
memoirs into those more recently adopted by the author. 
Although Dr. Frankland’s system of notation is un- 
doubtedly interesting, we fear that its use throughout the 
volume will detract from the educational value of the 
work in the eyes of those chemists who think that the 
expressions in common use can be made to serve the 
same purposes as those employed in the South Kensington 
School. 

As the work stands, ’'however, the chapter in question 
is useful in its place, and it may induce some chemists to 
adopt the author’s system who have hitherto held aloof 
from it. 

The first of the series of researches given is that on the 
transformation of cyanogen into oxatyl. This well- 
known inquiry was carried on in conjunction with Dr. 
Kolbe at a time when the investigation of the then recog- 
nised u compound radicles” had commenced to excite much 
interest, more especially in view of Liebig’s recently pro- 
pounded theory of conjugated compounds. The inves- 
tigation led to the highly important conclusions that most 
of the. organic acids owe their acidity to the presence of 
the group COOH (the seftti-molecule of oxatjj), and that 
their basicity* depends on the number of these groups 


contained within their molecules ; while it was shown 
that the synthesis of many acids of the acetic series 
could be effected by the 'conversion of the cyanogen of 
alcoholic cyanides into the oxatyl semi-molecule by the 
action of alkalies. This research has since borne rich 
fruit, and it seems to have led, almost directly, to the 
most important of the author’s discoveries, namely, to the 
isolation of the alcohol radicles by the action of zinc on 
iodides of radicles containing half the number of atoms 
of carbon. Although this research was one of the most 
important contributions to synthetic chemistry that had 
then been made, its full value was not understood till M. 
Wurtz completed Dr Frankland’s work by the discovery 
of methyl-ethyl, and other mixed radicles, which he pre- 
pared by the action of zinc on mixtures of alcoholic 
iodides, thus filling up the gaps in Frankland’s list, and 
rendering the method a general one for ascending the 
homologous series. 

In the course of experiments on the action of zinc on 
the iodides of alcohol radicles, Frankland made the 
remarkable discovery that the metal can unite directly 
with the alcohol radicles and form the curious and inter- 
esting compounds now termed “ organo-metallic,” of which 
zinc-methyl and zinc-ethyl are those most commonly 
known. The author says “zinc-methyl and zinc-ethyl 
were the first of these bodies with which I became 
acquainted ; they were discovered on July 12, 1849, in the 
laboratory of Prof. Bunsen at Marburg, during my work 
on the isolation of the organic radicles. After making 
the reaction for the isolation of methyl by digesting 
methylic iodide with zinc, and after discharging the 
gases, I cut off the upper part of the tube in order 
to try the action of water upon the solid residue. 
On pouring a few drops of water on this residue a 
greenish blue flame several feet long shot out of the tube, 
causing great excitement amongst those present. Prof. 
Bunsen, who had suffered from arsenical poisoning during 
his researches on cacodyl, suggested that the spon- 
taneously inflammable body, which diffused an abomin- 
able odour through the laboratory, was that terrible com- 
pound which might have been formed by arsenic present 
as an impurity in the zinc used in the reaction, and that 
I might be already irrecoverably poisoned. These fore- 
boilings were, however, quelled in a few minutes by an 
examination of the black stain left upon porcelain by the 
flame ; nevertheless, I did afterwards experience some 
symptoms of zinc poisoning.” 

The discovery of the large group of organo-metallic 
bodies and the secondary investigations to which the 
author was thereby led induced him to propound the 
theory of “ atomicity,” now taught in one form or another 
in our schools of chemistry. 

Having discovered the organo-metallic bodies just 
referred to, Dr. Frankland appears to have turned his 
attention to the production of analogous compounds con- 
taining un metallic bodies united directly with alcohol 
radicles, and in this direction he was successful, as he 
showed that boron could be made to afford some highly 
interesting compounds of the desired kind. This line of 
investigation, however, was not pursued to any consider- 
able extent, as the author evidently desired to concentrate 
his attention upon the study of the action of members of 
the organo-metallic group upon various organic bodies. 
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hoping thereby to succeed in replacing the oxygen of 
many oxygenated compounds by alcohol radicles derived 
from zinc-methyl, zinc-ethyl, and allied bodies. In the 
primary research of this new series, nearly all of which 
were conducted in conjunction with the late Mr. B. F. 
Duppa, ethylic oxalate was the subject of experiment, with 
the result that a portion of its oxygen was replaced by 
methyl, and the first step taken in the synthesis of acids 
of the lactic series. A large number of new compounds 
were discovered, and the relations of the members of the 
lactic series of acids to each other and to the acrylic and 
to the fatty group of acids clearly made out. Then fol- 
lowed researches on the members of the acrylic series 
which were suggested by those on the lactic acids and 
which also afforded a rich harvest of results. 

Up to this point Dr. Frankland’s investigations are seen 
to have been intimately connected with one another and to 
have resulted in some of the most valuable contributions 
yet made to synthetical chemistry ; but the last research 
of importance included in this section of the volume 
seems to stand alone, for it is concerned with the synthesis 
of acids, ethers, and ketones of the fatty scries by a 
method differing from that previously employed in the 
important particular that the alcohol radicles were substi- 
tuted for hydrogen and not for oxygen. These new inves- 
tigations resulted in the discovery of a mode of effecting 
the synthesis of the acids of the fatty series and of bodies 
related to them, of dissecting their molecules, and thus, in 
some measure, of determining their structure. Although 
these researches were not directly connected with those 
that preceded them, there can be scarcely a doubt that 
they were suggested by the insight into the constitution 
of the acids gained in the course of Dr. Frankland’s 
previous researches. 

A few short papers — on Gas Analysis, on the Composi- 
tion of Air from Mont Blanc, on the Analysis of Organic 
Compounds containing Mercury, and on the Combustion 
of Iron in Compressed Oxygen— bring Section I. to a close. 

Section II. contains the author’s researches on Artificial 
Light, on Drinking Water, on the Purification of Foul 
Water; together with miscellaneous work in Applied 
Chemistry. Section III. includes Dr. Frankland’s valu- 
able memoirs on the Influence of Atmospheric Pressure 
on Combustion, on the Spectra of Gases of Vapours (an 
investigation carried out in conjunction with Mr. Lockyer), 
on the Source of Muscular Power, and on Climate. 

The contents of these two sections lare much too inter- 
esting to be lightly passed over— and those of Section II. 
In some degree challenge criticism— but we must leave 
them for consideration in another article and now return 
to Section I. This section forms just half the book, 
far the most important half. In fact Dr. 
Franklands work i$ so naturally divisible into two 
parts that we regret he has not issued it in two 
volumes rather than in its present form, for its value 
as a work of reference would not have been lessened 
thereby, while the section of chief educational importance 
(Section I.) would have been rendered more easily acces- 
sible to students. This is, however, but a trifling fault— 
if a fault it happens to be— but the really important fact 
remains that we can point students to the volume before us 
for a dear and detailed account of someoflhe most remark- 
able researches of our time in syntheticchemistry. It is 


difficult to over-estimate the importance of Inducing senior 
students to consult original memoirs rather than abstracts 
of researches. The temptation to rest content with a state- 
ment of results is great, but we have no hesitation in 
expressing the opinion that the careful experimental study 
of a single good memoir, on a subject suited to the capa- 
city of the student, is of far greater value to him than the 
immediate knowledge of the contents of a volume of the 
“Abstracts” given in the Journal of the Chemical Society, 
useful though these are when properly employed. The 
publication of such groups of researches as Dr. Frank- 
land’s will, we believe, do much to promote the kind of 
higher chemical education referred to, and to foster a 
taste for research amongst senior students of chemistry. 

J. Emerson Reynolds 

( To be continued . ) 

OUR BOOK SHELF 

Bericht itber die Thdtigkeit dcr botanischcn Section der 
schlcsischcn Gcscllschaft itn Jahre 1876. Erstattct 
von Prof. Dr. Ferdinand Cohn, zeitigem Secretair der 
Section. 

Tins is a journal of the proceedings of the ten ordinary 
and one extraordinary meetings ot the Silesian Society 
held during the year 1876. The chief contributors are 
Professors Goeppcrt and Cohn, and their communications 
relate to a great variety of subjects. The most important 
paper of Goeppert’s is on the effects of the cold of 
December, 1875,00 the vegetation in the Breslau Botanic 
Garden, much interesting information being given on the 
action of cold on plants, the effects of snow in protecting 
vegetation, and the action of frost on roots. Another 
interesting paper, by the same author, is on Plant Meta- 
morphoses. The indefatigable industry of Prof. Cohn is 
well shown in this journal, as he contributes a large 
number of valuable papers. His recent visit to Britain 
affords materials for two papers, while a short communica- 
tion on Spontaneous Generation is interesting on account 
of the ingenious form of the tube in which the experi- 
ments were made, the shape being that of a capital N 
turned upside down. The other papers of interest are 
chiefly connected with the newly-published “ Cryptogamic 
Flora of Silesia,” noticed a short time since in our 
columns. The last paper is by Uechtritz on the Phanero- 
gams of the Silesian Flora, and occupies a large part of 
the whole Bcricht . 

A List of Writings Relating to the Method of Least 
Squares, with Historical and Critical Notes. By 
Mansfield Merriman, Ph.D. (From the Transactions of 
the Connecticut Academy, vol. iv,, 1877, pp. 151-232.) 

Mr. Merriman is already favourably known as the 
author of a good text-book on the “Elements of the 
Method of Least Squares.” In this work he gave a short 
“ list of literature,” and said he could easily have extended 
its limits ; indeed he hoped some time to publish an 
extended list. All students of this branch must be greatly 
indebted to Mr. Merriman and to the Connecticut Academy 
for this excellent critical list of writers. There are 408 
titles, classified as 313 memoirs, 72 books, and 23 parts of 
books, dating from Cotes (1722) down to 1876. Of these 
408, 312 are described from actual inspection. We could 
wish for similar lists in other branches, for then much 
time would be saved and students could easily determine 
what books would be most advantageous to them, and 
also get an idea of what had already been done by previous 
investigators. There are numerous clerical errors, easily 
to be corrected, but we are surprised that so welUnformed 
and pain storing a writer should call Sir W. Thomson. 
Thompson, and 'Dedekind, Dedakind, as he does on all 
occasions when their names occur. 
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LETTERS TO THE EDITOR This aspect of the phenomenon is perhaps the most paradoxical 

[The Editor does not hold himself responsible for opinions expressed ***** P rese ^ts itself ; it is nevertheless in strict accordance with 
by his correspondents. Neither can he undertake to return, experiment, and it was by instancing this case that I was 

or to correspond with the writers of, rejected manuscripts . enawea to show that the force could not by $my possibility be 
No notice is taken of anonymous communications . directly due to radiation (see Phil. Trans., vol. 166, p. 72S). 

The Editor urgently requests correspondents to keep their letters as -t he same reasoning now enables me to show, just as con- 
short as possible. The pressure on his space is so great that it clusively, that the force which causes ths motion in the bodies 

is impossible otherwise to ensure the appearance even of com - f^ nr ! 0 \. ™ to t * ie stress, in the layer of gas which separates 

munications containing interesting ana novel facts.] . * bortl . e &i being greater in the direction joining the bodies than 

it is at nght angles to this direction. For the only effect of such 
The Radiometer and its Lessons a difference in the stress would be to cause the bodies to separate • 

I AM sorry to have again to correct Mr. Stoney ; but I cannot therefore, instead of a following u, it would be forced back in 

allow the statements contained in his letter to pass unnoticed. the direction of its hottest side, or in a direction opposite to that 

1. There is nothing in my earlier paper that is “ admittedly in which it is found experimentally to move. 

erroneous.” If there is error in these papers I am not aware This case, therefore, shows the fundamental error of Mr. 

of it. Stoney’s view. Although he allows that the intervening gas is 

2. These papers do not “ conclude with Prof. Reynolds's own the medium of communication, he assumes, none the less, that 

expression o? opinion that residual gas is not the cause of the the force acts directly between the two bodies (the heater and 

fbree observed by Mr. Crookes." Nor have I ever held or any- cjoler), in which case action and reaction must be equal between 
where expressed such an opinion. the two bodies. Experiment, on the other hand, shows con- 

3. In the passage to which Mr. Stoney refers, Clausius does clusively that the force acts independently between each body 

not imply that the law established by himself and Maxwell, viz., and the gas which surrounds it ; the pressure being always 

that the only condition of thermal equilibrium in a gas is that of greatest on the hottest side. The force which acts on the body 

uniform temperature, depends on the mean path of the molecules ; reacts on the gas, causing it to move in the opposite direction, 

and it was this law that I instanced as being at variance with and the wind thus caused tends to carry all opposing obstacles 

Mr. Stoney'* assumptions (i) that gas is a perfect non-conductor with ir. Hence, in the case above, the motion given to the air 

of heat ; (2) that a layer of gas across which the temperature at the one body must to some extent affect the opposing surface, 

varies can exist in a state of thermal equilibrium without the but this surface forms only one obstacle, while the action of the 

passage of heat from the hotter to the colder part. Mr. Stoney wind is distributed throughout the entire chamber, in which it 

has nowhere that I can see given sny proof of these assumptions, acts in the manner so beautifully shown by Dr. Schuster’s plan 

and I venture to prefer the authority of Professors Maxwell anl of suspending the vessel. A simple analogy to what happens 

Clausius, supported as it is by the whole evidence of facts. in the case of A and n is furnished by two steamboats, the one 

4. Mr. Stoney says that 1 have excluded the polarisation of following the other. Tiie water thrown back by the screw of 

gas from my explanation. Mr. Stoney has not, that I am aware, the first would stop the second, hut only to a small extent, 

defined what he means by polarisation, but if he measures the When answering Prof, foster in a former letter, I said “that 

polarisation of a gas conducting heat by the excess of momentum it is contrary to tne kinetic theory that the increase resulting 

cat ried across any ideal surface in one direction over and above from rarefaction in the mean path of the gaseous molecules 

that which is carried in the opposite, this polarisation is indc- should favour the action." In making this statement all I meant 

pendent of the length of the’mean path, and forms an essential to imply was that the action was independent of any relation 

part of my explanation. between the mean path and the distance of the hot surface from 

There is one statement in Mr. Stoney’s htter which is not the cold surface, which was the only point in question. Although 

erroneous. He says I cannot find anywhere in Prof. my statement was strictly true in this sense, it appears to me, on 

Osborne Reynolds’s writings an explanation of the thing to be further consideration, that it might include more than I intended, 

explained, viz., that the stress in a Crookes’s layer is different in 1 hope that no.hing 1 ha\c said, either in my earlier papers or 

one direction from what it is at right anghs to that direction." in this controversy, has led any one to suppose that I regarded 

1 do not at all admit that this is “ the thing to be explained," my explanation as entirely complete. I suggested, and to some 

and I am quite sure that Mr. Stoney would Jmd no explanation extent established, the tiue source of the force, namely the heat 
of it in my writing.*. communicated lo the lesidiul ga*, and although now my sugges- 

In the passage quoted above Mr. Stoney has, for the fir.d time, lion appears to have been universally accepted, it may be 

so far as 1 know, expressly staled his belief that Mr. Crookes’s remembered that at the tune my first paper was Written the only 

phenomena depend on such a difference of stress. I have thought other suggestions as to the cauie of the motion observed by Mr. 

all along that his views were based on such an assumption, but Crookes were of a wi lely different character. As regards the 

1 did not like to take it for granted. It is almost a pity, if 1 may working out of the detail ot my explanation, there has been one 

use the phrase, that he did not express himself thus clearly at point which I could ..ot quite see through, viz., the influence 

firet, as in that case I might have done before what I am about which the hot molecules lecedmgfrom the surface might have on 

to do now, viz., prove definitely that such a condition of stress the rate at which the cold ones would come up, and although I 

can have nothing to do with the cause of Mi. Ciuokts’s results— have been trying to satisfy myself on this point ever since my 

that, so far from explaining, such a condition of stress is incon- first paper was published, it is only within the last three months 

sistent with, these results, and tins, not in mere matters of detail, that I succeeded. 

but as regards the fundamental diieclion in which the force acts. Now, however, I have arrived at a result which, although 
Throughout all the experiments that have been made one somewhat unexpected and striking, will, I hope, be found to 
invariable law as to the direction of motion has Iwen lound to reconcile what has hitherto appeared to be anomalous in the 
maintain, which is that the force always tends to drive the vanes phenomena already known, and to have suggested certain hither- 
or bodies in the direction of their colder faces. Thus when a to unexpected phenomena which now only await experimental 
body i»frce to move in a sufficiently rarefied medium, if its lront verification. OsiioRNE Reynolds 

be heated it will move backwatd, while if its front be cooled it January 15 — 

will move forward, alway* raovioa towards its colder face. Sun spots and Terrestrial Magnetism 

There are no exceptions to this rule. F & 

Let us now suppose that we have two bodies, a and 1$, free to Precisely became the article (Nature, voL xvii. p. 183) 
move in a sufficiently rarefied medium. Suppose a to be initially on "The Sun’s Magnetic Action at the Present Time/' is by 
hot and B cold, while the medium and surrounding surface are so able a mathematical physicist as Mr. John Allan Broun, 
at the mean temperature ol A and b. Then, owing to the rad ia* and because of all sides of the solar problem there is none 

tion of heat between the two bodies, that side of a which is wherein he is so facile ptinceps as the magnetic, I venture to 
opposite to B will be cooled faster, and hence be colder than the think this a good opportunity for asking a question which has 
other side of a. Hence according to the law stated above, A troubled me much of late, and which is this : — 

must move towards B, and this it is found to do by experiment. The sun-spot cycle and the terrestrial magnetic diurnal oscil- 

On the other hand, that side of B which is opposite to A will lation cycle are looked on now generally as being, if not actual 

become heated bv radiation faster, and hence become hotter, cause and effect, at least as equally both of them effects of one 

than the other side of B, and hence B will move £way from A. and the same ca i*e, and necessardy, therefore, synchronous. 
Thus if both bodies were free to move, we should have B Yet if we inquire of the sun-spot observers the length of their 
running away from a, and a running after b. cycle, iptf declare it (as see rro r . Rudolph Wolf's admirable 
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and exhaustive paper in the last volume of the Memoirs of the 
Royal Astronomical Society) to be irm years. While if we 
ask the magnetic men the length of the cycle of iheir needle 
manifestations, they (as in Mr. Allan Broun’s first paragraph on 
p. 183) declare it as confidently to be 10 ’5 years. 

Wherefore I would request to be kindly informed if the 
maxima of the two cycles do approximately agree just now, 
where will they be, relatively to each other, after a dozen cycles 
hence ? And the answer may or may not assist in clearing up 
certain apparent anomalies in the Edinburgh earth-thermometer 
observations. Piazzi Smyth 

15, Royal Terrace, Edinburgh, January H 


On the Insects of Chili and New Zealand 

In Mr. McLachlan’s note “ On Some Peculiar Points in the 
Insect Fauna of Chili” (Nature, vol. xvii. p. 162!, 1 see, with 
surprise, the remark that “the large islands of New Zealand 
furnish us with no indication whatever of forms parallel with 
those found in Chili,” for it is well known that many Lepidoptera 
belonging to European genera do occur in New Zealand, although, 
perhaps, neither Argynni s or Colins. Amongst a small number 
of Lepidoptera from New Zealand which lately came imo my 
hands, I notice species of the following European genera : — 
Seda, Cloantha, Nonagria , Ilclio'hi r, Hybemia, Larcntia % 
Fidonia , Cidaria , Coretiiia, CatnJ>to± ramma, Asthena, Acidaha , 
Scoparia. Except in the case of Scsii ti/u Jot it is not 
probable man has had any hand in the introduction of them. 
None, except the Sesia, are identical with European species, 
although several approximate, and the causes which have led to 
the existence of Agynnis and Colias , in Chili, are probably the 
same as those which have planted the insects I have named in 
New Zealand. 

In Mr. Darwin’s “Origin of Species,” Chapter XII., we find 
a suggested Explanation of the Presence of the Forms of the 
Northern Temperate Zone in South America and New Zealand 
in the occurrence of alternate glacial epochs at the North and 
South Poles, and although the observations especially refer to 
plants, they are applicable to the insects which would, doubtless, 
accompany them in their supposed migrations. Perhaps it is 
not an entirely satisfactory explanation, and with his usual can- 
dour, Mr. Darwin admits that it does not meet all difficulties. 
In describing the wanderings of the plants, Mr. Darwin uses 
t:rms (figurative of course) which endow them with extra- 
ordinary if not voluntary powers of locomotion, as, indeed, 
they would seem to require in reality, for effecting such won- 
derful migrations, and as regards insects Mr. McLachlan goes 
further, and suggests that some of them “mistook the points of 
the compass and went southward.” 

Now the pertinacity with which the Lepidoptera adhere to 
particular plants and stations, and prefer death to change of 
cither, is a much more noticeable character than their ability to 
emigrate, and seems to me a serious bar to the acceptance of a 
theory involving great changes of food and a double journey 
across the equator ; possibly some of the polyphagous species 
might survive it, but even these, according to Mr. McLachlan, 
appear to have got a little muddled in their reckoning. Most of 
the insects I have named are eminently select in their diet, and 
how are we even to conceive of the wingless female of Ilybernia 
performing the vast journey ? 

* a that we have evidence that change of climate 

/* UC fi .® , S ratlon °f the Lepidoptera. There is a large colony of 
p i rla ' which has been stationed on an old wall here 
1 irh*-n .mvlr ^ y e . ars » an ^ although there are miles of similar 
fioeciinen fifrt ln , lbe neighbourhood, I have never seen a 
threat of a new • / rom head-quarters, and even under the 
move on ® cia * c f )ocb » I do not think it would consent to 

mwheTpLkSf I 0 ",?,/ ‘T.h “"m* 

McLachlan refers to Lepidoptera » T wb ethe T r ^ 

mention that I hare received ^*v~al kJil C . ho ? le ”’- *° \ "‘L 1 
on the eastern Cordillera of New Gra-d. Ti. 'Tm 

ranges throogh the whole chain of th^des.^ 8 * nUS r ' robab y 

Douglas, Isle of Man, Ja nuary 2 Edwin Birchall 

Macrosilia cluentius 

< vob vi “- P- «3) I have spoken of a Sphinx 
which, with its proboscis of 0 2 J metre length wonld be capable 


of obtaining nearly all the nectar of Anacracum usouiieiaU. 
Lately my brothej, Fritz Muller (Itajahy, Prov. St. Catharina. 
Brazil), sent me the wings of another specimen of the same 
species, and Dr. Staudinger, of Dresden, stated by comparison 
of these wings with the Sphmgidm of his collection that the 
name of the species is Macrosilia cluentius , Cramer. 

Lippstadt, January 9 Hermann Muller 


Meteor 

I TAKE the liberty of forwarding the following particulars 
relative to a meteor which I saw on Sunday last at 4h. 24m. p.m., 
that is to say, about twenty minutes after sunset. As, however) 
the day had been very fine, there was not only full daylight in 
the west, but only a trace of twilight in the north-west direction, 
in which I saw the meteor. I may add that the sky was slightly 
overcast by watery clouds in that direction : — 

Point from which seen, Salthill, near Kingstown ; direction 
in which seen, north-west ; elevation above horizon, io° to 15 0 ; 
length of luminous “tail,” 5 0 to 6°; inclination from vertical, 
about (towards south) io°; time, 4b. 24m, p.m. ; colour of tail 
and of globe of explosion, light blue. 

Judging from the elevation and from the fact of its being 
visible notwithstanding the strong twilight and the interposed 
clouds, I conclude that this meteor must have been remarkably 
brilliant and that it exploded over or beyond the West Coast of 
Ireland. It is for these reasons that I take the liberty of calling 
attention to it, as others may have seen it under more favourable 
conditions. p. \v. Reilly 

Royal College of Science for Ireland, 

Stephen’s Green, Dublin, January 15 


Philadelphia Diplomas 

In Nature, vol. xvii. p. 183, there appears a note by Dr. C. 
M. Inglcby on the ” Philadelphia Diplomas.” Permit me to 
say that the onlv institutions in Philadelphia legally authorised 
to grant medical diplomas are the University of Pennsylvania, a 
school which has long ago celebrated its centenary, and the 
Jefferson Medical College. The so-called University of Phila- 
delphia is a hybrid concern, the medical depirtment of which is 
under the management of the Eclectic Medical School. 

January 10 Rlt’lU). C. Brandeis 


Great Waterfalls 

I shall be much obliged if you, or any of your readers, can 
inform me in what book I can find accounts of any of the follow- 
ing great waterfalls The Tequendama Fall, near Sta. Fc do 
Bogota, South America ; the Cauvery Falls, near Seringapatam, 
Jndu; the Alatau Falls, Alatau Mountains, Central Asia ; the 
Guava, or Guayra Falls, on the Alto Parana, South Brazil ; 
Falls of the Rio Grande, near Guadalajara, Mexico. These 
great falls, five of the most remarkable in the world, are shortly 
noticed In books of geography, but I have hitherto been unable 
to obtain any detailed particulars or description of them. 

Ekham, January 7 Arthur G. Guilllmard 


BIOLOGICAL NOTES 

Self- fertilisation of Plants.— This subject, around 
which the genius of Mr. Charles Darwin has thrown a 
halo, seems likely to give rise to further controversy. 
The Rev. G. Henslow, in a communication laid before 
the first meeting this session of the Linnean Society, 
gave an exposition of the views he had arrived at ; these 
in many respects being at variance with those promul- 
gated by Mr. Darwin. The author acknowledged how 
indebted he stood towards the latter, whose vast store- 
house of facts and close reasoning necessitated constant 
reference to his writings ; but the author's own deductions 
therefrom, and additional researches, nevertheless, con- 
firmed him in hesitating to accept some of Mr. Darwin s 
conclusions. According to Mr. Henslow, the chief facts 
and bearings of the self-fertilisation of plants may thus be 
summarised : 1. The majority of flowering plants are 
self-fertile. 2. Very few are known to be physiologically 
self-sterile. 3. Many are morphologically self-sterile. 4. 
Self-sterile plants become self-fertile by (a) withering of 
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the corolla, (f) its excision, (r) loss of colour, (d) closing, 
\e) not opening, (/) absence of insects, (g) reduction of 
temperature, (A) transportation. 5. Highly self-fertile 
forms ma y arise under cultivation. 6. Special adaptations 
occur for self-fertilisation. 7. Inconspicuous flowers are 
highly self-fertile. 8. Cleistogamous flowers are always 
self- fertilised. 9. Conservation of energy in reduction of 
pollen. 10. Relative fertility may equal or surpass that 
of crossed plants. 11. It does not decrease in successive 
generations. 12. It may increase. 13. Free from com- 
petition self-fertilised plants equal the intercrossed ; (a) 
as seedlings, ( b ) planted in open ground. 14, They may 
gain no benefit from a cross from the same or a different 
stock. 15. They are as healthy as the intercrossed. 16. 
They may be much more productive than flowers depen- 
dent upon insects. 17. Naturalised abroad they gain 
great vigour; and (18) arc the fittest to survive in the 
struggle for life. 

Physiological Action of Nicotin.-— About twenty 
years ago the Rev. Prof. Haughton called attention to the 
fact that there was an antagonism between the actions of 
nicotin and of strychnia. His experiments were on 
frogs. About ten years afterwards Dr. Wormley experi- 
mented in the same direction with cats ; and some five 
years ago Dr. Reese performed a scries of experiments 
with these drugs on dogs. Not satisfied with the results of 
any of these experimenters and recognising the great 
importance of the subject, l)r. Haynes has made a long 
series of experiments on dogs, cats, rabbits, and rats, 
and after some 143 experiments, has come to the follow- 
ing conclusions : — “ The recorded cashes of strychnia 
poisoning treated by tobacco are extremely unsatisfactory. 

If they prove anything it is merely that tobacco is a 
powerful emetic.’* “ Haughton’s experiments on this 
subject (really only two in number) were performed in 
such an unscientific manner as to be utterly valueless.” 

“ Strychnia and nicotin are in no degree antagonistic 
poisons.” “ Strychnia increases the convulsive action 
and does not diminish the motor paralysis of nicotin.” 

“ Nicotin (even in paralysing doses) increases the con- 
vulsive action of strychnia.” Both poisons cause death 
by paralysing the respiratory organs. They may affect I 
respiration in different ways, but the result is the same.” [ 
Animals may be killed by injecting together doses of the j 
two drugs which, singly, arc not fatal. {Proceedings of the 1 
American Philosophical Society, vol. xvi., No. 99.) 

GLASSY Sponges.— Drs. W. Marshall and A. B. Meyer ! 
have published a memoir, as one of a series of communi- 
cations to the Zoological Museum at Dresden, “ on some 
new or little-known sponges belonging to the Hexacti- 1 
n cl lid a? found in the Philippines.” it seems but the ; 
other day since one could have numbered on the fingers 
of one hand all the known species of this family, so well 
known to many by that beautiful typical form, the Venus’s 
flower-basket (. Euplcctella ), and now the number of j 
described species is very large. In 1872 one of the 
authors (Dr. Meyer) was staying at Cebu one of the 
Philippine group, where Euplcctella aspergillum is a 
regular article of trade, quoted at so much a dozen, and 
where it is not surprising that he should discover a 
number of other lovely forms in this memoir described 
and figured. Among the more interesting forms are the 
following \-Hyalocaulos simplex , Myhusia zittdii* and 
two species of Aulodictyon, all of these found living 
attached to the basal portion of Euplcctella . Semperella 
schultzei is figured of a natural size from a specimen 
twenty-one inches in length, and figures of the spicules of 
the various new species are also given. 

A Male NURSE.— The interest of the reproduction of 
Batrachiahs is bV no means yet exhausted. A Spanish 
naturalist Jitnenez de la Espada, has recently discovered 
additional fattrf ' respecting Rkinoderma darmnit (of 
Chib), which was first made known by Mr. Darwin. 


He finds that the supposed viviparous birth of the young 
from the female is a very different phenomenon. It is 
the males which are the nurses, and they have an extra- 
ordinary brood-sac, developed as a pouch from the throat, 
and extending over a great portion of the ventral surface 
of the animal. In this cavity a number of living tadpoles 
were found, in number of individuals, and the length of 
the tadpoles was about 14 mm. Ho w these are first 
developed and nourished is not yet known. Dr. J. W. 
Spengel translates a portion of the Spanish paper in the 
current number of the Zeitschrift fur wisscnschaftliche 
Zoologies vo). xxix. part 4. 

Structure of Cycade^e.— E. Warming, of Copen- 
hagen, publishes (in Danish with French abstract) some 
fresh researches on this subject (“ Recherches et Re- 
marques sur les Cycaddes,” Copenhagen, 1877). He * 
confirms in general the results previously arrived at by 
A. Braun and others, from the structure of the ovule and 
seed, the pro-embryonic characters, the mode of forma- 
tion of the pollen and pollen-plant, and of the growth of 
the stem and roots, &c., that the Cycadeae are very nearly 
allied to the Conifene ; and in particular he places them 
near to the Gingko ( Salisburia adi anti folia). Among 
Cryptogams he considers them to come nearest to 
Marattiace*e and Ophioglossaceae among Filicineae. He 
proceeds then to discuss the homology of the ovule of 
Phanerogams, on which he thinks the structure of that 
of the Cycads— intermediate between Vascular Crypto- 
gams and Angiosperms— throws much light. The pha- 
nerogamic ovule he considers to be composed of two 
parts, of different morphological origin, viz., a nucleus 
which is homologous with the macrosporangium ; and 
a lobe of the leaf which bears the nucleus, consisting 
partly of the funiculus and partly of the in teguments. 
In Angiosperms the nucleus rests on the surface of the 
leaf ; in Gymnospcrtns it is partly imbedded in it. No 
part of the ovule is of axial origin ( caulome ). 

The Brain of a Fossil Mammal. — Prof. Cope has 
been able to take a cast of the cranial cavity of a specie of 
the Tapiroid genus Coryphodon, from the Wahsatch beds 
of New Mexico. This has revealed remarkable primitive 
characters : (1) the small size of the cerebellum ; (2) the 
large size of the region of the corpora quadxigemina ; 
(3) the cerebral hemispheres were small, and (4) the 
olfactory lobes were very large. The medulla oblongata 
is wider than the cerebral hemispheres. In profile the 
brain closely resembles that of a lizard. These cha- 
racters arc so extraordinary that Prof. Cope considers 
them sufficient to mark a primary division of mammalia, 
which he, following Owen, calls Protencephala. Prof. 
Cope describes and gives figures of a cast, the skull 
cavity, in the Proceedings of the American Philosophical 
Society, vol. xvi., No. 99. 

INSECTIVOROUS PLANTS 1 

S INCE the appearance of Mr. Darwin’s work on “ In- 
sectivorous Plants” the want of direct proof that the 
plants profit by their carnivorous habits has been some- 
what widely felt. Thus we find expressions to this effect 
by MM. Cassimir de Candolle, Cramer, Duchartre, 
Duval- Jouve, Faivre, Goppert, E. Morren, Munk, Naudin, 
W. Pfeffer, Schenk, &c., <£c. 

The assent which many naturalists have given to Mr. 
Darwin’s explanation of the meaning of the structure and 
physiological properties of carnivorous plants rests on a 
sound basis, namely, the impossibility of believing that 
highly specialised organs are unimportant to their pos- 
sessor, and the difficulty of giving any rational explana- 
tion except the one proposed in M Insectivorous Plants.” 
Mr. Darwin himself felt the desirableness of direct evi- 
dence on this head, and the experiments intended to 

1 ffcom a paper " On the Nutrition of Drottra rotundfoUmP by Frand 
Mn, M.B, lead before the Linneaa Society, January 17, *8 76. 
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decide the question only failed through an accident. The 
present research by Dr. F. Darwin is practically a repeti- 
tion of the same experiments. 

The widely- spread belief that insectivorous plants 
thrive equally well when deprived of animal food rests on 
very insufficient grounds. Many observers have based 
their opinion on the general appearance of the plants, and 
in no case has observation been sufficiently extended in 
point of time or details of comparison. The plan of the 
present research was therefore (1) To cultivate a large 
number of plants. (2) To continue observation for a 
considerable space of time, during which artificial starving 
and feeding of two sets of plants was to be kept up. (3^ 
To compare the starved and fed plants in a variety of 
ways and especially as to the production of seed. 

With this object about 2CO plants of Droscra rotundi - 
folia were transplanted (June 12, 1877), and cultivated 
in soup-plates filled with moss during the rest of the 
summer. 

Each plate was* divided into halves by a low wooden 
partition, one side being destined to be fed with meat, 
while the plants in the opposite hulf were to be st .rved. 
The plates were placed altogether under a gauze case, so 
that the 44 starved ” plants might be prevented from ob- 
taining food by the capture of insects. The method of 
feeding consisted in supplying each leaf (on the fed sides 
of the six plates) with one or two small bits of roast meat, 
each weighing about one-fiftieth of a grain. This opera- 
tion was repeated every few days from the beginning of 
July to the first days of September, when the final com- 
parison of the two sets of plants was made. Hut long 
before this it was quite clear that the 44 fed ” plants were 
profiting by their meat diet. Thus, on July 17 it was 
evident that the leaves on the “fed” side were of a dis- 
tinctly brighter green, showing that the increased supply 
of nitrogen had allowed a more active formation of chlo- 
rophyll grains to take place. It may be inferred, partly 
from microscopical examination of the starch in the 
leaves, but more certainly from the final comparison of 
dry weights, that the increase of chlorophyll was accom- 
panied by an increased formation of cellulose. From this 
time forward the 44 fed ” sides of the plates were clearly 
distinguishable by their thriving appearance and their 
numerous tall and stout flower-stems. 

The advantage gained by the fed plants was estimated 
in many ways. Thus, on August 7 the ratio between the 
number of 41 starved” and “fed” flower stalks was 
100 : 149*1. And by comparing the number of stems 
actually in flower it was clear that the starved plants 
were losing the power of throwing up new flower stems at 
an earlier date than their rivals. In the middle of August 
the leaves were counted in three plates, and were found 
to be 187 on the starved, and 256 on the fed side— or in 
the ratio of 100 : 136 9. 

At the beginning of September the seeds being ripe, all 
the flower-stems were gathered, and the plants of three 
plates were picked out of the moss and carefully washed. 
As it seemed probable that one advantage of the fed over 
the starved plants would be the power of laying by a 
larger store of reserve-material, three plates were allowed 
to remain undisturbed after the flower-stems had been 
gathered. The relative number of plants which will 
a PP c ^ r m the *piing on the 44 fed” and 44 starved” sides 
will be a means of estimating the relative quantities of 
reserve-material ® ^ 

. following list gives the result of counting, measur- 
25 ??! Ae va . rious parts of the two sets of 
fwi kf , seen the . nu mber of plants (judging 
p -? tes c r xa \nined) were fairly equal on the 
*r*li? ldeS ^.Partitions so that a direct 
comparison of their produce is allowable 

llatio between the number of starved and 

too : tor* 1 

1 In all cabes ‘Starved*’ - JOO , 


Ratio between weights of the plants rx- 

elusive of flower-stems 100 : 121*5 

Total number of flower stems ... 100:164*9 

Sum of the heights of the flower stems ... ioo • icon 1 
Total weight of flower stems 100 : 231*0 

Total number of capsules J .. 

Average number of seeds per capsule ... 100 ■ 122 7 

Average weight per seed \ , 5 -., 

Total calculated number of seeds pro- ' * 

fluced 100:241**; 

Total calculated weight of seeds produced 100 : 379*7 

The most important feature in the general result is that 
the advantage gained by the fed plants is far more con- 
spicuously shown in all that relates to the seeds and 
flower-stems than in any other part. Thus the ratio 
between the weights of the plants, exclusive of flower- 
stems were as 100 to 121*5 ; while the weights of the 
flower-stems, including seeds and capsules, were as ioo to 
231*9. The highest ratio is seen to be between the total 
weights of seed produced, namely 100 : 379 7 ; and this 
is intelligible, because a store of nitrogen is laid by in the 
albuminous seeds. 

Another point is that the difference between the starved 
and fed plants is more clearly shown in the comparison 
of weights than of numbers or heights. It is clear that 
increase of weight is a better proof of increased assimi- 
lation than any other character. 

It may fairly be said that the above experiments prove 
beyond a doubt that insectivorous plants arc largely 
benefited by a supply of animal food, and it can no 
longer be doubted that a similar benefit, is gained in a 
state of nature by the capture of insects. 

ALBERT VON HALLER 

O N December 12 last the republic and city of Herne 
celebrated the centenary of the death of one who is 
universally recognised as their greatest citizen. The im- 
portant part played in science by Albert von Haller last 
century is a sufficient excuse for us, profiting by the 
occasion of the recent celebration, to enable our readers 
to appreciate the marvellous aptitude of this eminent man 
for every kind of work, theoretical and practical ; he was 
at once a statesman, theologian, and poet, as well as a 
physiologist, anatomist, and botanist. 

Albert Haller was born at Herne in October, 1708, of a 
family originally of St. Gall, one of whose members 
fell by the side of Zwingli in 1531. Very weak in body, 
like Isaac Newton, in his infancy, he exhibited, like him, 
an extraordinary precocity, and his avidity for books was 
something indescribable. Having finished his classical 
studies brilliantly and rapidly, he went to Tubingen at the 
age of fifteen years to study medicine, then soon after to 
Leyden to follow the clinic of the illustrious Boerhaave, 
on whose works he at a later time published a com- 
mentary which greatly contributed to his renown. Albinus 
taught him anatomy and J. Gessner botany. At eighteen 
and a half years he obtained the degree of doctor, and 
afterwards attended, in London, the teaching of Dr. 
Winslow. After a sojourn at Paris he returned to Switzer- 
land and studied mathematics with Jean Bernoulli, and 
that with such ardour that his friends were constrained 
to look after him. 

In 1728 he made, with Gessner, his first great Alpine 
excursion, which, many times repeated, made him, in an 
eminent degree, master of the Swiss flora. His most 
celebrated poem, entitled 44 Die Alpen,” was another 
result of his mountain journeys, which contributed to 
diffuse among those far away the magic charm of that 
magnificent scenery.* 

1 Therefore the average height of the fed *tcmf i< slightly less (too : 90*9) 
than that of the fed. But since equal numbers of plants are taken, the total 
yield of flower stem* is the fair criterion. „ . . 

9 Prince Kad2ivil, Commander of the Polish Confederates, having at a 
later period iecome acquainted with the poem, r< uld not think ot anything 
better to signify to the author his satisfaction, than to send him a commission 
of Major-General. 
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His first anatomical instruction was obtained at Bale’ 
and was continued during five years, after which Haller 
returned to his native country, where an active medical 
practice did not hinder him from ever and ever reading to 
increase the field of his already vast knowledge. He read 
at table, in journeying on foot or on horseback, during his 
visits and consultations, which made those shake their 
heads who could not understand his marvellous clearness 
of perception. 

His botanical labours were then very extensive, and 
brought him his first encouragement from abroad. In 
December, 1733, the Royal Academy of Sciences of 
Upsala received him among the number of its numbers, 
and proposals were made to him to become a professor 
there. At Berne his success was not easy; in 1734 he 
obtained the modest position of librarian. This was the 
epoch when, while carrying on his work as a practitioner, 
he gave himself especially to poetic composition, but 
which came to an end in 173b. 

It was at this time he received a call from the newly- 
founded University of Gfittingen, to go there as Professor* 
of Anatomy and Botany. This call was accepted, and 
although it was for him the occasion of a great grief, in 
the death of his wife soon after their arrival, he displayed 
in this new centre a remarkable activity and capacity. 
His desire and his plans for the foundation of an ana- 
tomical theatre were soon realised. Measures were taken 
that subjects should not be wanting for dissection ; and at 
the same time conformably to his proposals, a botanical 
garden was created which soon became one of the most 
important in Germany. He was the soul of his faculty 
and of the entire university, and his reputation caused 
students to flock to Gfittingen from all countries, whom 
he encouraged in every way, prescribing to them various 
works in connection with his own and for the prompt 
development of the physiological sciences. He founded at 
Gfittingen the Royal Academy of Sciences, of which he 
was appointed president, a position he retained to the 
end of his life, notwithstanding his return to his own 
country. 

It was at this time he published his commentaries on 
the work of Boerhaave, when he commenced his “ Fle- 
menta Physiologic,” his “ Anatomical Plates,” his “ Flora 
of Switzerland,” and other woiks. In 1749 the King of 
England appointed Haller his private physician, and con- 
firmed the titles of nobility which had b^en conferred on 
him by the Emperor Francis I. The Royal Society of 
London, the Academy of Stockholm, those of Berlin and 
Bologna, enrolled him on their lists of members. Fred- 
erick the Great of Prussia attempted to get him to Berlin, 
but Haller would only leave Gottingen to return to Berne, 
and he decided to do so in 1753. His zeal for public 
affairs caused him to accept in his native country official 
functions in which his aptitudes of every kind found their 
application. Appointed Bailitf of the district of Aigle, 
near the eastern extremity of the Lake of Geneva, he 
explored and worked the sources of salt ; at Berne he 
contributed to the creation of an orphanage and a large 
hospital, upon which he inscribed the beautiful device, 
u Christo in pauperibus.” In 1754 he received from the 
French Institute the great distinction of being nominated 
one of its foreign associates ; of the eight then existing, 
three were Swiss— Jean Bernoulli, Euler, and Haller. He 
regretted that his administrative occupations absorbed 
much of the time he would have wisned to devote to 
science ; and yet even during this period of his life his 
productiveness was enormous. Besides a large number 
of monographs and dissertations on subjects in the 
domains of botany, medicine, anatomy, and physiology, 
he published more extensive works, such as : Two parts 
of anatomical plates in folio, a quarto volume of surgical 
dissertations, four volumes u Disputationes practical se- 
lectse,” and six volumes of his “ Eiementa J^hysiologiae 
Corporis bu’nani.” He occupied himself more especially 


with the anatomy of the eye, the formation of the bones, 
and the comparison of the brains of birds and fishes. He 
was chiefly origina in his experiments on the move- 
ment of the blood, in his researches on the development 
of the chicken in the egg, and on that of the feetus of 
quadrupeds, as well as in his teratological studies. 

In his physiology he introduced the dominant idea, 
which was his principal discovery, of irritability consi- 
dered as a force peculiar to muscular fibre, independent 
of sensibility properly so called, and differently distri- 
buted. In his hands this force became a new law, with 
which he connected nearly all the animal functions. He 
can only be blamed, perhaps, for having distinguished it 
too absolutely and in too decided a manner from the 
nervous force on which it always depends. As to genera- 
tion, Haller maintained the doctrine of the pre-existence 
of germs, and he gave it the most solid support in his 
studies on the fcetal development. Not knowing the 
chemical action of the air on the blood he was unable to 
understand the exact idea of 1 expiration. 

All his writings show immense erudition, the fruit of 
his extensive reading, with the assistance of a prodigious 
memory. In four Bibliotheca:,” published under his 
auspices at Berne, Zurich, and Bale, he spoke of 52,000 
different scientific works or treatises all known by him 
and annotated by his hand to make known the text, the 
sources, and the authors. 

A similar erudition tendered him eminently apt at 
bibliographical work. Thus we have from him in his 
" Methodus Studii Medici ” of Boerhaave a classification 
of works, in which their decree of merit is distinguished 
by one, two, or three asterisks. But few living authors 
were content with the number of asterisks which he 
accorded to their works and this attempt made him 
numerous enemies. He had collected for his use about 
20,000 volumes, which ucic bought after his death by 
the Emperor Joseph 11. and given to the University of 
Paris. 

On many occasions attempts were made to bring Haller 
back to Gottingen. In 1770 King George III. person- 
ally made overtures for this purpose ; but the republic of 
Berne valued too highly hib presence to consent to a new 
departure. The Council, while assuring the king of its 
friendship and its desue to please him, was opposed to 
this departure, not being able to be deprived of a man so 
necessary to the public wed in a place for life created 
expressly for him, and m \iew of the general sendee of 
the state. The passionate love which he had for his 
country made him respond in the most efficacious and 
the most varied mar.uci to the hopes which his fellow- 
citizens had placed in h s activity, more especially in the 
great start which agricui.me took in his tune and under 
his influence. 

However, in the midst of >.0 many matters, for which 
HalJer was always of ca^' access, his health was constantly 
delicate. With advancing age many infirmities presented 
themselves which wiuld have arrested a man of less 
energy, and which led to very painful crises. Gout and 
insomnia tormented him more and more, and he did not 
conceal from himself that the use of opium, by means of 
which he combated them, had serious drawbacks. One 
of his friends advising to change the ny/wr, he replied in 
Italian 

“ Sono vend tre ore e mezza.” 

Haller died December 12, 1777, in his seventieth year, 
observing till the last moment the ebbing of his life, and 
indicating at last by a sign the moment when his pulse 
stopped. But he saw the approach of death with the 
calmness of a confirmed Christian, having all his life pre- 
served a sincere faith, without fearing more than Newton, 
Euler, or Linnd, that that faith:COuld be contradicted or 
compromised by the scientific researches which he had 
pursued with a zeal which has scarcely been surpassed. 
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THE MODERN TELESCOPE 1 

IV. 

T HE next point to which Mr. Grubb refers is one to 
which much interest attaches. It is now a long time ago 
since Sir J. Herschel investigated the effects of differently 
shaped apertures upon the images of stars. The figuie 
shows the effects they produce due to diffraction. 

An effect is also produced on the image if a round, or 
triangular, or square patch is placed in the centre of the 
object-glass. With the former the discs of the stars are 
smaller, and the position of the diffraction rings is changed, 
so that double stars can thus be measured, while in ordinary 
circumstances the companion is hidden by one of the tiogs. 

Now in a reflector, unless, indeed, we use the front view, 
the central patch is always present, and it is to this and 
to the arm which supports it that the peculiar look of a 
star in a reflector is due. Mr. Grubb does not hesitate to 
ascribe to this the great difference of opinion that exists 
as to the performance of the two clashes of instruments, 
a nd adds : — 

"A veteran and well-known worker with refractors 
declared * he never looked into a reflector without drawing 
away his eye in disgust; 1 and workers with reflectors 
can not understand how the refractor workers can bear 
that dreadful fringe of colour from the secondary spec- 


trum. The same applies to other matters. Newtonian 
j observers cannot understand how those who observe with 
refractors or Cassegrain reflectors can bear to strain their 
neck so in looking up through the tube ; while the refrac- 
tor and Cassegrain woikers cannot understand how the 
j Newtonian workers will break their backs sitting or 
standing bolt upright when they might be reclining com- 
I fortably on an easy chair as they do. After all, when Shis 
comes to be investigated it resolves itself into but little 
j more than a question of to which ulescope the observer 
j has been most accustomed. Each observer becomes in 
1 time wedded to his own ins/t ument ; he has done his 
I work with it, the credit of his discoveries is due to it, and 
he naturally falls into the idea that no other can be as 
good.” 

We next come to those points in which the reflector is 
1 stated to be superior to the refractor. These are absence 
of secondary spectrum, superior applicability for physical 
work, possibility of supporting mirrors irrespective of size, 
j and handiness of reflectors due to thoir short focal length, 

' and especially if the Cassegrain form be employed. With 
regard to the first point, the experiments of Mr. Vernon 
Harcourt and Prof. Stokes, in which they attempted to 
produce two kinds of stars with rational or nearly rational 
spectra, have failed to lead to any great hopes being 
formed as to ultimate success, and the superior advantage 
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of the reflector in the fact that there is no colour will j 
doubtless long remain. The supericr applicability for 
physical work is much more doubtful. At present we 
know too little about reflection from metals and many 
other points to lay down the law with certainty, and in 
my own opinion Mr. Grubb’s dictum is far too absolute 
with regard to spectroscopic work. 

In another part of his valuable paper Mr. Grubb 
measures the advantage of the reflector with regard to the 
question of support ; he shows that an object-glass may 
* u Pported by a central arm without loss of definition. 
« en t * le tul>e ma Y be filled with compressed air. 

Th , e . pressure required would be very small. 
ikT ob i ec rtve to be foity inches aperture, and 
and \ hat it was purposed to lift $ of its 
a pressure of about J of a pound 

even when thetehU? #ay - ^ of atmosphere would suffice, 
“ at its maximum elevation. 1 
VZ Mr - Grubb on the practical diffi- 

^ increasca aperture is 


• i wnen increased aperture 
reared, are best given in his own words 

** of manufacture is a 

"one, and not to be 
discussed by those whose business it is to decide on the 

* Continued from p. x 8> 


form of instrument employed; but it should be remem- 
bered that any advance in the size of telescopes, refrac- 
tors, or reflectors, over those at present in existence, 
must be considered to be to a certain extent, an experi- 
ment, and the nature of the difficulties which will be 
encountered can at present only be speculated upon, even 
by the most experienced ; and therefore it behoves those 
whose province it is to decide on the matter to inquire 
diligently into the relative practicability of the various 
forms of telescopes in order that they may not decide on 
a form which might be, if ever accomplished, of great 
usefulness, but which on trial would be found to be, in the 
present state of art, impossible to manufacture. 

“ With respect to refractors, the first great difficulty to 
be met with is that of procuring suitable discs of glass. 
Of our glass manufacturers only two firms seem to pos- 
sess the secret of manipulation of optical glass, viz., 
Messrs. Chance, Brothers and Company, of Birmingham, 
and M. FeiJ, of Paris, a descendant of the celebrated 
Guinand. Of these one at least speaks confidently of 
>roducing discs up to one metre in diameter ; but when 
_ consider the difficulty which I know was experienced in 
moulding the 27-inch discs for the Vienna objective I 
cannot Ofy that I feel the same confidence. These 40- 
inch discs would require to be obtained in one single 
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piece, just three times the quantity of homogeneous glass 
that the Vienna discs required, and though I am not of 
course in the secrets of the glass manufacturers, it 
appears to me that the chances of obtaining 40-inch discs 
in the present state of the art are remote. 

“The other difficulties of manufacture of refractors 
consist in the nicety of the operation connected with the 
calculations of the curves, the manipulation of such 
extremely costly material, and the enormous labour and 
trouble of the figuring and perfecting of the objective. 
AU these, however, I have no doubt will be overcome by 
the optician for any size which the glass-maker is at all 
likely to produce. 

“ Now, as to the difficulties connected with the manu- 
facture of reflectors, whether metallic or silver on glass. 

“ First, as to the difficulty of producing the metallic or 
glass disc to work upon. 

“Lord Rosse has succeeded years since in casting, 
annealing, and perfecting discs of six feet in diameter, 
and any difficulties he met with were not such as to lead 
me to the belief that the limit of possible size has been by 
any means reached. As regards glass mirrors, the Ques- 
tion has never been discussed, for in any sizes that have 
been made up to the present time, it was only necessary 
to go to the plate-glass manufacturers and say, ‘ I want a 
disc of crown glass of such a diameter and such a thick- 
ness/ and forthwith the glass disc was delivered without 
any trouble ; but, when we come to these extraordinary 
sizes, it is quite a different matter. For the 4-foot disc 
of glass for the Paris reflector, in place of that which has 
so recently resulted in failure, the St. Gobain Glass Com- 
pany require twelve months’ time to perfect (although, be 
it remembered, the auality of the glass is here of no 
consequence whatever) ; and I have been myself in corre- 
spondence with the principal glass manufacturers here 
and on the Continent, and not one of them is willing to 
undertake even a 6-foot glass disc ; so that it would 
appear that, above that size, the silvcr-on-glass mirrors 
are out of the .question. 

“ This much, however, is to be said : If anyone were 
to go to a brass- or bell-founder’s and ask them to under- 
take a speculum of six feet in diameter, he would 
almost certainly be met with a refusal ; and yet Lord 
Rosse has proved the feasibility of it. And so, reasoning 
by analogy, might the manufacture of a six- or eight-foot 
glass mirror be possible, if undertaken in the same scien- 
tific spirit in which Lord Rosse undertook his. I answer to 
this— Yes ; perfectly true ; but this is too purely a specu- 
lative matter to be considered at the present day in the 
choice of telescopes. 

“ The other great difficulty in the manufacture of reflec- 
tors is the annealing of the disc, and 1 believe it is this 
difficulty which limits to so narrow an extent the produc- 
tion of glass discs for silver-on-glass mirrors.” 

We can abundantly gather from this paper of Mr. 
Grubb’s that our opticians are doing all that lies in their 
power to give tis increased power in the future. The fact 
that in the last few years one refractor of 25 inches, and 
two of 26 inches, have been acquired to science, leads us 
to hope that for the present progress will lie in increasing 
the dimensions of that instrument. Mr. Grubb, indeed, 
has already in hand one of 27 inches for the Austrian 
Government. The contretemps to the four-foot Foucault 
in Paris will also help to set the tide in the same direction. 

From what has preceded it will be seen that each in- 
crease in the power of the telescope is of little avail unless 
we use it in purer and purer air. It is quite true that in 
the telescope much or the injury to definition arising 
from currents in the tube may be got rid of by the 
employment of lattice-work ; but this, of course, will not 
lessen the atmospheric effects of the column of air ever 
increasing in diameter between the telescope and the 
object. 

Prof. Piazzi Smyth’s astronomical experiences on 


Teneriffe will still be in the minds of many of our 
readers. He showed that an enormous advantage 
was secured from observations so soon as half the 
atmosphere was below the observer. A more recent 
experiment by Dr. Draper, however, has shown that it 
will not do to go blindly and put the telescope on any 
high mountain. The conditions of each place from this 
single point of view must be carefully studied. Summing 
up his experiences of the Rocky Mountains up to heights 
of 10,000 feet, Dr. Draper says : — 

“ On the whole, it may be remarked of this mountain 
region that the astronomical conditions, especially for 
photographic researches, is unpromising. In only one place 
were steadiness and transparency combined, and only 
two nights out of fifteen at the best season of the year 
were exceptionally fine. The transparency was almost 
always much more marked than at the sea-level, but the 
tremulousness was as great or even greater than near 
New York. It is certain that during more than half the 
year no work of a delicate character could be done. . . . 
Apparently therefore, judging from present information, 
it would not be judicious to move a large telescope and 
physical observatory into these mountains with the hope 
of doing continuous work under the most favourable 
circumstances.” J. Norman Lockyer 

{To be continued.) 


ELECTRICAL ANALOGIES WITH NATURAL 
PHENOMENA 

\ 17 TTHIN the last few years M. Gaston Plants has at 
Y V intervals described a series of very curious pheno- 
mena produced by electric currents of high tension, and 
has pointed out numerous analogies which they present 
with several atmospheric and cosmical phenomena. With- 
out committing ourselves to the belief that these analogies 
are real, the phenomena described are so interesting 
that we are glad to be able, by the kindness of M. Plantd, 
to reproduce some illustrations of them. 

To obtain electric currents of high tension M. Plantd 
has employed secondary batteries of sheets of lead, 
which, as is known, constitute powerful accumulators of 
voltaic electricity. By associating a very great number 
of batteries uniting from 400 to 800 of these secondary 
couples, a discharge is obtained equivalent, according to 
M. Plantd, to that of flom 600 to 1,200 Bunsen couples 
arranged in tension. 

Fig. 1 represents the arrangement of 400 secondary 
elements divided into ten batteries. This is the source of 
electricity employed for some of the earlier experiments 
which we are about to describe. The more recent ones 
have been made with 800 secondary elements arranged in 
twenty batteries of forty couples. A second series of bat- 
teries similar to the first is arranged in another room, and 
the cunent which it furnishes is joined to that of the first 
series by conducting ivires suitably adjusted. These bat- 
teries, associated at first in simple circuit by means of com- 
mutators, do not require to be charged all at once like two 
Grove or Bunsen couples. When they have not been out of 
use for too long a time a few hours suffice to charge them. 
We may then, by turning the commutators, unite all the 
secondary elements in tension and use at will, either in a 
few seconds or in a longer time, the enormous quantity of 
electricity resulting from the chemical work accumulated 
during two hours by Grove or Bunsen batteries. 

Such was the powerful means adopted by M. Plants in 
making his late experiments. In his earlier experiments 
he used a much simpler apparatus. 

The gyratory movements accompanied with luminous 
effects which M. Plante had observed with a powerful 
current of electricity, and the spherical and annular forms 
manifested by bodies submitted to that action, suggested 
to M. Plante* the probability of the electric origin of the 
forms of some of the nebulous masses of matter which 
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are not resolvable, and particularly of those which assume 
a spiral form. 

He describes an experiment in which a cloud of metallic 
matter attracted to an electrode by the electric current 
assumes in the centre of the liquid a gyratory spiral move- 
ment under the influence of a magnet 1 A glance at Figs. 


2, 3, and 4, which represent this experiment, is suffi- 
cient to enable us to recognise their similarity to the 
forms of spiral nebulae described by Lord Rosse. 
Some of these have the curvature of their spirals tend- 
ing in a direction opposite to that of the hands of a 
watch, like those in Fig. 3, such as in the nebula 



F i>. 1 Arrangement of 4 > couple. in ten . i.titeiies for experiments with elci trie currents 01 high tension. 


in Berenice’s Hair ; others have their spirals in the same authorised to think that the nucleus of these nebulae may 
direction as the hands of a watch, like that of Fig. 4, as be constituted by a true centre of electricity ; that their 
in the nebula in Canes Yenatici. M. Plant <5 is inclined to spiral form may be determined by the near presence of 
believe that, in presence of an analogy so striking, we are celestial bodies strongly magnetic, and that the direction 



t c-jnunumcated to the c’oud 


1 a. F 1 .. 3. 

Ft ? —Cloud met*.!ic oxide fur.i ed in a voltameter before the approach 01 a magnet. Fn.-> , 4 -Curatory movement 

of metallic matter by the action of a magnet 

of curvature of the spirals may depend on the nature of the magnetic pole turned towards the nebula. 

’ h “* ca ‘ >' *° "hroduce this experiment and even throw «he effect on a 
screen, by meanj. of an e^cuic current equivalent to that of fifteen l5um.cn 
elements. The electrode^ are copper wires ; the liquid i*. acidulated with i-ioth 
of sulphuric acid From the extremity of the positive wire escapes, with a slight 
hissing sound, a thick cloud . f the proto*, tf e of copper or of finely-divided 


He 

copper, and this wire takes the fo-m of n very WOW* 

around the spirals in the figure* indhate the r vruw>ry mnvtnierit "h'Ch this 
cloud assumes under the influence nf a magnet jhe arrow* around the 
magnet represent the direction of the electro-i^Bfittic current*; n i*tne 
north end a the south pole. 
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suggests that if we had poneiful enough telescopes, the 
neighbourhood of the nebulae should be searched to dis- 
cover stars capable of exercising such a magnetic in- 
fluence. If such a star was found likely to act thus on 
any nebula, then the line passing through the centre of 
the nebula and the star should be searched to discover if, 
at the other magnetic pole of the star, a second nebula 
did not exist, with its spirals in a contrary direction to those 
of the former. 

M. Plants states that with a much more intense source of 
electricity he has observed small luminous rings, composed 
of incandescent particles, altogether detached from the elec- 


m.. 


Fit* 5.- Lu miaou* globule formed at the »urf.i' r of u liquid l»y an electric 
cuireiit of high teiiaion. 

trodc. These rings, the centre of which was agitated by 
a small liquid whirlpool, moved in the interval comprised 
between the electrode and a very large luminous ring 
formed round about by the shock of the electric current 
against the sides of the voltameter. 

The Formation of Hail . — In a paper in the Comfitr \ 
Rendus , t. lxxxi. p. 616, M. Plante had shown the influence 
which atmospheric electricity in a state of discharge must 
have in the formation of hai', not by producing the cold 
necessary to congelation, as is sometimes supposed, but 
by exercising, on the contrary, a powerful heating action. 



Fig. S.— Shower of aqueous globules produced by a current of double the 
tension of the preceding. 

capable of rapidly vaporising the moisture, and of project- 
ing the vapour into the cold regions of the atmosphere. 
To succeed in explaining the part placed by electricity in 
this natural phenomenon, it is necessary to point out the 
mechanical action which may result from the passage of 
the electric fluid into the midst of aqueous masses, and 
thus to project into the air liquid globules susceptible of 
being transformed into hailstone?. 

In previous experiments M. Plants showed that with an 
intense source of voltaic electricity, the immersion of the 
positive wire in a conducting liquid, such as fait water, 
determines the aggregation of aqueous molecules around 
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the electrode in the form of a luminous spheroid in con- 
sequence of a double simultaneous effect of flow and 
aspiration, or of passage in two directions which seems 
peculiar to the electric current (Fig. 5). 

But by employing a current sMl more intense, resulting 
from the discharge of a battery of 400 secondary couples, 
he obtains, by the immersion of the positive wire, instead 
of a single globule, a shower of innumerable ovoid 
globules, which succeed each other with excessive 
rapidity, and are projected to more than a metre distance 
from the vessel in which the experiment is made. The 
spark produced at the same time at the surface of the 
liquid presents the form of a corona or aureole of many 
points, from which burst forth the aqueous globules 
(Fig. 6). 

The metallic property of the electrode is not neces- 
sary to obtain this effect. A fragment of filter paper, 
moistened with salt water, in communication with the 
positive pole, also produces the phenomenon, and con- 
stitutes a humid mass analogous, to a certain point, with 
that of a cloud from which proceeds an electric current. 
If, instead of encountering a deep layer of liquid, the 
current meets with a moist surface such as the sides or 
the inclined bottom of a basin, the heating effects pre- 
dominate, the aureole is very brill iant, and the water is 
rapidly transformed into vapour (Fig. 7). 

The action of the current then differs according to the 
resistance which is opposed to it, and we find here a new 



Fk. 7. — Jet* of vapour and luminous streaks produced by an ele.t ic 
ament of high tension on meeting with a moist surface. 

example of the reciprocal substitution of heat and mecha- 
nical work resulting from the electric shock. When the 
work represented by 'he violent projection of the liquid 
appears, there is neither heat nor vapour developed, and 
when no visible work is accomplished, when the liquid is 
not projected, heat is engendered and vapour disengaged. 

M. Plants sums up the results of these experiments 
thus : — 

1. Electric discharges produced in the midst of clouds 
may, according to the greater or less density of these 
moist conductors, determine their reduction into vapour, 
or their instantaneous aggregation into globules of a 
volume much greater than that of the globules of the 
cloud, and the liquid bombs thus formed may be pro- 
jected to great heights, where the temperature is notably 
lower than that of the medium in which the discharges 
are produced. 

2. The formation of hailstones, in the case where they 
do not present a series of opaque and transparent layers, 
but a structure radiating from the centre, is also explained 
by such a mechanical action ; they must be produced by a 
single jet, and congealed under the same volume which 
they had at the moment when they were shot forth by the 
electric current. 

3. The ovoid or pyramidal form of these hailstones, as 
also their angular parts, aspirates or protuberances, are 
due to their electric origin. 
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l. The gleam sometimes emitted by hailstones is due 
also to electricity; for although in the experiments 
described, it could not be distinguished whether the 
globules were self-luminous or shone by the reflection of 
the spark, it is probable that they were also rendered 
phosphorescent by the electric current which they con- 

tained. . . 

M. Plante admits the action of other agents, such as 
wind currents, in the formation of hail,^ but only as 
accessories to the action of electricity, lhey arc con- 
current causes which only prepare the conditions favour- 
able to its production, while electricity is the efficient 
cause which, by its very presence in the clouds and by 
the instantaneous power of its discharges, determines the 
sudden formation and the fall of the meteor. 

M. Plante is still prosecuting his researches on this 

subject. ,, 

(To be continued.) 

ENTOMOLOGY IN AMERICA 
n'HK U.S. Entomological Commission which was 

1 organised and placed under the auspices of Prof. 
Hayden’s Geological Survey for the purpose of investi- 
: gating and reporting the entire subject of insect ravages 
throughout the western regions of our continent, have 
completed their field labour for the present season. 

r lhe members of the Commission have been busily 
engaged in the preparation of the ssvtral parts of tluiY 
Annual Report, and will soon meet in Washington, wlieic 
they will have a protracted sitting to get everything ready 
for the printer. This report is looked for with much 
intcre r t by the farmers of the west, and the character of 
the commissioners is a guarantee that it will be creditable 
from the scientific, and valuable from the practical, stand- 
point. The Report will contain sixteen chapters, under 
the following heads -Introduction, Rilev ; Chronological 
History, Packard ; Statistics of Lossts, Thomas ; Classi- 
fication and Nomenclature, Thomas ; Geographical Dis- 
tribution, Thomas and Packard; Migration and Meteoro- 
logy, Packard and Thomas ; Original Permanent lh ceding 
Grounds, Riley, Packard, and Thomas ; Habits and 
Natural History, Riley ; Embr>ology, Pack'll d ; Meta- 
morphoses, Riley and Packard ; Invertebrate Enemies, 
Riley; Vertebrate Enemies, Thomas ; Remedies and 
Devices for Destruction, Riley; Prairie Eires vetsus 
Locust Injury, Riley ; Agricultural Bearings of the Sub- 
ject, Thomas ; Ravages of other Locusts, Packard and 
Riley ; Locust Ravages in other Countries. 

These chapters will embrace many sub-chapters, and 
the Report will be as exhaustive as the limited time lor 
its preparation will permit. 

In Chapter IV. the western extension and the northern 
and eastern limit of the species* range are fully given. 

In Chapter V. the laws governing its migrations are 
for the first time defined. A very large number of data 
have been collected in reference to the subjects of this 
chapter. Not only are the general laws governing the 
movements of the insect now defined, showing a regular 
^tion southward and return migration northward, 
which may be counted on and foreseen ; but many im- 
p 011 ^ interesting facts in reference to their 

local nights are brought to light, which will henceforward 
form a part of the history of the insect. 

. Chapter VII. several other laws governing the 
species are also adduced ; and the importance of the 
discovery of the laws which regulate the doings and 
movements of the pest, cannot be over-estimated. In 
said Chapter VII . many new facts will for the first time 
appear, and all that is definite and accurate be made 
known. 

In Chapter X. many new discoveries will be recorded, 
some of them of great scientific interest and importance. 

Of these iniy be n.intior.ed the t* .information of the 


silky mite (Trombidium scriccum ). This is an eight- 
legged creature, which preys on the locust eggs It is 
proved to be the mature form of the little six-legged mite 
(A stoma tpyllaria) which is parasitic on the locust In- 
sects described under different genera are thus proved to 
be specifically identical. The life-history of the blister- 
beetles will also be given, their larva' feeding upon locust 
eggs, and undergoing singular changes called hypermeta- 
morphoscs. The interest attaching to this discovery 
among entomologists, as well as among farmers, is best 
appreciated when it is considered that absolutely nothing 
has heretofore been known of the larval habits of these 
blister-beetles, notwithstanding the fact that for half a 
century much attention has been given to the subject by 
scientific men, on account of the commercial value of 
Cantharis, or Spanish fly, and of the great injury to 
I potatoes and other plants committed by several of ojr 
I American species. 

In Chapter XI. are given the locust feeding habits of 
many western animals not heretofore known to have that 
habit, and the good offices of birds are esjicciaUy made 
manifest, examinations of the stomachs of over ninety 
species and 630 specimens having been made with special 
reference to their locust-eating habits. The record in 
reference to these examinations is very full, giving the 
dates, the locality, the common and scientific names of the 
species, and the number of locusts and other insects 
found in each. The value heretofore placed on these 
aids by entomologists is fully sustained by this record. 

In Chapter XII., which will be one of the most ex- 
tended and most important practically, it is clearly shown 
that the young locusts may be controlled, and by whit 
means ; while the way is pointed out how to better con- 
trol the winged insects. Many valuable devices for de- 
struction will be illustrated, among them one invented 
by Prof. Riley, which gave great satisfaction, and will, it 
is believed, supersede all others as a cheap and prac- 
ticable remedy applicable at any season, whether the 
plants or the insects be small or large. 

In Chapters 11 . and IV. are given statistics showing 
the immense losses inflicted on western agriculturists 
by the locust. These chapters also show what crops are 
most liable to injury and what arc most easily protected ; 
also the best methods of cropping in order to reduce the 
injury to a minimum. A chemical analysis of the dead 
locusts has been made, and is unusually interesting. The 
insects furnish a new oil, which will be christened Colop- 
tine, and a very large per-centagc of pure formic acid. 
Though this acid exists in the ant and some other insects, 
it is with difficulty obtained in large quantities, whereas 
by the action of sulphuric acid upon the locust juices it 
passes off with great readiness and in remarkable quantity 
and gravity. The various uses of this acid whether as a 
therapeutic agent or as laboratory re-agents, &c., are 
capable of great and valuable extension when it can once 
be obtained so readily and in such quantity. 

The Report is expected to make about 500 pages, and 
will, it is hoped, be published in February or March. 
Although the Commissioners have divided the labour 
among them, the Report will form one complete whole, as 
the work of each will be discussed and revised by the 
Commission as a whole. 

The Annual Report, which is intended more particularly 
for the practical farming public, will be followed by 
memoirs of a more purely scientific nature — one by Dr. 
Packard on Anatomy and Embryology ; one by Prof. 
Riley on the Natural History of other Locusts, and one 
by Prof. Thomas on the classification of the Acrtdidcr. 

While it has been the object of the Commission to 
cover as much ground as possible so as to make the 
1 Annual Report as full and valuable as the time would 
permit, there yet remain several important subjects that 
it has so farfccen impossible to properly and exhaustively 
study. 'Ihe Urritcty affected H so va*t, embracing over 
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a million square miles, that much of it was imper- 
fectly explored, especially in the north-west. Mr. Riley 
had to cut short his investigations in British America 
both for want of time and want of funds. For similar 
reasons, and on account of Indian troubles, Montana, 
Wyoming, and Dakota, have been but superficially 
explored. 

The year 1877 was an abnormal year, i.e. the insect 
had, the previous year, overrun a large section of country 
in which it is not indigenous, hatched in such country in 
the spring. This was most fortunate for many reasons, 
as it enabled the Commission to carefully study the 
insects in this their unnatural condition, and to carry on 
experiments with a view of learning how to control them. 
Much of the work of the Commission was with these 
young insects. The losses sustained through the devasta- 
tion of the pest by young and struggling frontier popula- 
tions, ill able to bear them, were immense ; and there was 
so much discouragement that hundreds and thousands of 
persons were on the point of abandoning their new homes 
l.ist spring. At this juncture the Commission vent into 
the field, and by its encouraging ’predictions (which were 
all verified) and recommendations, imbued the people with 
hope and confidence, and drew westward again the emi- 
gration that had almost stopped. All ibis work, however, 
interfered with needed investigations into the proper 
range, the native home and breeding grounds, the source 
of swarms, and many other important questions which 
can only be properly studied during a normal year. It is, 
therefore, very impoitant that the investigations be con- 
tinued until every question is settled that human investi- 
gation can settle. 

For the proper settlement of some of the questions the 
co-operation of the Dominion Government is desirable, 
and has been promised by the Canadian authorities if the 
work of the Commission should continue. 

It will be unwise to stop the work of the Commission 
before completed. The woik should be made so thorough 
as to obviate any necessity in future years of creating 
another commission for the same purpose. After careful 
estimates it is concluded that the work can be satisfac- 
torily completed only with two more years’ investigation 
and experiment. The Commission therefore ask for a 
continuance of the appropriation of 25,000 dols. asked for 
a year ago. 

There are various other injurious insects of national 
importance, of which much has yet to be learned, and in 
addition to completing the locust investigation, the Com- 
mission contemplate, during the coming two years, 
studying and reporting on some of these worst enemies 
to American agriculture. They are especially desirous of 
reporting on the cotton-worm of the south, which, though 
often so disastrous to the cotton crop, has never been 
fully studied, and in the mere natural history of which 
there are yet many mysteries and conflicting theories. 

Much has yet to be done in giving practical form to 
the conclusions arrived at and plans proposed by the 
Commission to enable the work already done to bear 
proper fruit. To bring about the needed co-operation of 
the two Governments, to cause proper laws to be enacted 
in all the states interested, and to enforce the truths that 
alone will make man master of the situation, is largely 
the work of the future. 

SOUNDING APPARATUS 

T HAT Sir William Thomson’s recent application of 
the pianoforte wire to sounding in small depths for 
the ordinary purposes of navigation is of great value, will 
be admitted readily by those who are familiar with the 
present process. But it occurs to me that a formidable 
objection to its general introduction into naval or mer- 
cantile vessels is to be found in the necessity of using 
chemically-prepared tubes for determining the depth of 
water. Sir William’s latest device is (1 believe) a straight 



glass tube two feet long, open at one end and inclosed in 
a brass tube attached above the sinker, in which air is 
compressed by the pressure of the water, the amount of 
compression being determined by the height to which the 
water rises in the tube. This height is marked by the 
decolorisation of a coating of chromate of silver on the 
inside of the tube, effected by the sea-water. A number 
of such tubes, properly prepared, must 
therefore be kept at hand, and when 
once used they must be coated anew, 
an operation of no little difficulty. 

I have suggested a form of sinker in 
which these objections are obviated, 
while the principle is retained. The 
sinker is of iron three inches in diameter 
at the bottom, five inches at the top, 
and 26 5 inches long. It is cast with a 
cylindrical cavity, two inches in diame- 
ter, extending from the top to within an 
inch of its base. This cavity contains 
the glass tube by which the depth is 
determined. A tube about forty, eight 1 
inches long is taken, closed at one end 
and bent back on itself at its middle ' 
point, so as to make two legs each 
twenty-four inches in length. This is 
placed inside the sinker (the bend up- 
ward) and a screw tap, carrying a swivel- 
link for the sounding line, is screwed 
over it. Holes in the bottom of the 
sinker and through the screw tap allow 
the water access to the tube. As the 
sinker descends, in sounding, the air 
within the tube is compressed and the 
water rises in the open leg. When the 
column of water reaches the highest 
point of the bend, the pressure then 
corresponding to a depth of about five 
and a half fathoms, any further descent 
of the sinker will cause the water to 
pass over into the lower end of the 
closed leg. The compression of the air 
will then take place in the upper part 
of the closed leg, the maximum com- 
pression being indicated by the length 
of the column of water remaining in 
that leg when the sinker is lifted again 
to the surface. As the sinker is being 
raised, the air, expanding under the 
diminished pressui., drives' the water 
out of the open leg. The inside and outside pressures 
are therefore equal at any instant. The tube may be 
graduated in inches and tenths, and a table will give the 
depth from the reading of the tube. The tube is then 
easily emptied and is ready for another cast. The form 
of the sinker is such that the bend of the tube is kept 
at a higher level than the open end in case the sinker 
should fall over when it reaches the bottom— the entrance 
of surplus water is thus prevented. An ordinary cup 
attachment for a bottom specimen can be applied to the 
end of the sinker. 

The tube described will not indicate a depth less than 
five and a half fathoms. If it is desired to obtain casts 
in shoaler water a tube with the open leg shorter than the 
closed leg may be used. One in which the length of the 
open leg is one-fourth that of the closed leg will indicate 
depths of two fathoms and upwards. 

I am aware that Sir Wm. Thomson has a tube for 
bringing up the column of water, but it requires the use 
of valves, which can never be kept tight under such enor- 
mous pressures as those to which the sounding-tubes are 
exposed. 

I inclose a sectional drawing of the above-described 
tube uri sinker. 

f Theo. F. Jewell, Lieut.-Com. U.S. Navy 
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OUR ASTRONOMICAL COLUMN 

The Variable Star R Aquarii.— Harding notified 
his discovery of variability in this star in 1811, in 
the first volume of the Zeitschrift fur Astronomic. 
The earliest attempt to determine the period appears to 
be that of Westphal, in the Zeitschrift fur Astronomic, 
vol. iv. p. 218 ; he used Harding's observations between 
October 20, 1811, and January 19, 1817, which, though 
not numerous, sufficed to give an approximate value, 
while they also indicated that tne star at times was as 
bright as 67 m., and at others was invisible in Harding’s 
telescope. Westphal’s period is 382*5 days. Although 
the variability of the star has thus been long known, it 
would seem that few of these objects have been less ob- 
served and it may be recommended to the attention of 
those who are interested in this branch of astronomy, 
and whose positions enable them best to command a star 
at 1 6° south declination. In vol. vii. of the Bonn obser- 
vations, Argelander deduces the following formula for the 

maxima , 

i$43i Scpleaibcr 47 + 011 h.» 

which is adopted in Prof. Schonfeld’s second catalogue 
(Manheim, 1875) ; the maximum of the present year 
w'ould therefore fall on September 25, and may be well 
observed. In the same catalogue the degree of bright- 
ness at minimum is set down as “11m (?).” Harding 
estimated ue star 67 m. on October 20, 1811, and on 
January 24, 1812, it was not visible in his telescope, being 
then below what he called a tenth magnitude, so that 
observations for determination of the minima should pro- 
bably be commenced not later than seventy days after 
the maxima, but it is hardly necessary to remark that in 
the actual state of our knowledge of the variations of this 
star, continuous obseivations through as long a period 
as its position allows, will possess much interest. The 
best determination of the place of K Aquarii will be that 
of the Greenwich Catalogue of 1864, giving for the begin- 
ning of the present year— 

R.A. 23b. 37m. 303*35, N.l’.L). 105'' 57' 37 * 3 - 

€ INDI. — When may we hope that some southern 
observer will find opportunity of attacking the parallax | 
of this remarkable star, the large proper motion of which 
was first pointed out by the late Prof. I)’ Arrest, and con- 
firmed by Mocsta from the Santiago observations of 1856? 
Mr. Gill, who allows nothing to escape him, during his 
brief visit to the other hemisphere, wherein Lord Lindsay 's 
hehometcr enables him to do an astronomical service, 
states that he has measured the distance and position- 
angle of < Indi relative to five surrounding stais, and 
hopes “ that this may serve as the foundation at some 
future day of a determination of its parallax and proper 
motion," but it is obvious that the shortness of his stay at 
Ascension does not permit of an attempt to measure the 
amount of parallax— a very interesting undertaking in the 
case of this star, which, had time allowed, we do not think 
that Mr. Gill would have hesitated to attempt. And 
« Indi is not the only star which holds out prospect of 
success in parallax investigations in the southern hemi- 
sphere. 

«. ^“Satellites of Mars.— In the last number of the 
* Monthly Notices of the Royal Astronomical Society ” 
lS M C ^ municat . io . n from the director of the Observatory 
at Melbourne, giving the results of a search made for the 
satelhtes of Mars, in consequence of a telegram notifying 
their discovery, and received from Sir George Airy on 
August 22. At that time, from an accident to the declin- 
ation movement, the large reflector was not available, but 
observations with it were commenced on September 26. 
Mr. Eiiery states his search to have been fruitless, except 
that on one occasion it was believed that one of the satel- 
lites was seen. This was on the night of October 16, 
when Mars having occulted a star of the thirteenth mag- 


nitude at 22b. 15m. sidereal time, after its emergence a 
very faint point was seen Haifa diameter from Mars s.p. : 
“this was watched for nearly an hour, when its position 
indicated a motion with Mars," but the sky becoming 
cloudy, no measures could be made, and, it is added, “no 
other signs of satellites have been observed since.* 1 
If we use the elements of the exterior satellite employed 
for the ephemerides which have appeared in this column, 
and which agree precisely with measures of position-angle 
made by Mr. A. Common, of Ealing, with his eighteen- 
inch silver-on glass reflector on the date in question 
(October 16), we have the following angles and dis- 
tances : — 


Melbourne 
S.dereal Time 
h. m 
22 15 
23 15 
o 15 


Petition. 

2160 

1967 

167*6 


Distance. 


Distance 
from Limb. 


34*6 ... 25*2 

27*1 - 177 

23‘5 14*1 


Therefore, although the satellite would be in the south- 
preceding quadrant up to about 23b. 45m. sidereal, its 
distance would be greater than that estimated at Mel- 
bourne, and it is doubtful if this satellite was seen. 

As regards the inner satellite, it is not practicable from 
the measures hitherto published to form so close an esti- 
mate of the positions as late as October 16, but on calcu- 
lation from elements which represent sufficiently well the 
measures to September 20, it would appear that the satel- 
lite was in the south-preceding quadrant after about 23b. 
30m. sidereal time, and its distance from the limb at that 
time would be approximately a semi-diameter of the 
planet. Thus if either satellite were really observed, it 
was most probably the interior one— -which, indeed, wc 
are assured, is intrinsically the brightest. But the want 
of better success with the great Melbourne reflector would 
rather imply that however well adapted for delineation of 
nebula; and similar purposes, the instrument fails with 
observations of such objects as the satellites of Mars. 


NOTES 

Wl understand that on the representation of the Professors 
of the Royal School of Mines and of the Director-General of the 
Geological Survey as to the want of proper accommodation for 
geological teaching in the School of Mines in Jermy n Street, the 
Lords of the Committee of Council on Education have trans- 
ferred the instruction in that subject to the Science Schools at 
South Kensington. As Prof. Judd is supplied with a complete 
collection of specimens for teaching purposes, and as a labo- 
ratory is now provided for him, he will be in a position to 
give that practical instruction which it is so desirable should be 
within the reach of geological students. 

Students of pleistocene geology will be gratified to learn 
that the well-known very fine collection of Ilford fossils, formed 
by the late Dr. Iiicbard Payne Cotton, F.G.S., has been 
bequeathed to the Museum of Practical Geology, Jermyn Street. 
The collection contains 246 'specimens of vertebrate remains, 
consisting of bones belonging to species of mammoth, rhinoceros, 
ox, aurochs, hippopotamus, horse, deer, Irish elk, lion, bear, 
beaver, water-rat, wolf, and several kinds of birds. A very per- 
fect lower jaw of the beaver ( Castor europaus) t with some well- 
preserved bones of the ILUphas primi^enius t the Rhinoceros leptor* 
hinus > and th tBos primigenius t are among the gems of this private 
collection, which will form a welcome and most valuable addition 
to the contents of the National Museum of British Fossils— -the 
more so as the series of late tenia ry veriebrates in that collection is 
by no means so large and complete as could be desired. Every 
one interested in the geology of the metropolitan area is aware 
that thp Cotton collection, together with that made by Sir Antonio 
Brady, which has lately been acquired by the British Museum, 
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have formed the basis of those interesting researches which have 
been carried on by several distinguished palaeontologists concern* 
ing the nature of the vertebrate fauna which inhabited the 
Thames valley during post-pliocene times. The nation is very 
fortunate in thus having secured for the use of students in the 
future both of these remarkably fine collections. 

It is with much regret that we have to record the death, on the 
loth inst., of Andrew Murray, F.L.S., the eminent ento- 
mologist. In the field of scientific botany and forestry and in 
aid of our scientific intercourse with foreign countries he has done 
good service, and in his own special line as a practical entomolo- 
gist, the Government collection at Bethnal Green stands as a 
monument of patient labour, as well as profound knowledge of 
his subject. A keen observer and unflinchingly truthful, the 
records of his original observations, or his careful compilations, 
given in his peculiarly terse and condensed style arc a valu- 
able legacy. A valued naturalist and assiduous worker he con- 
tinued at his post till within a few days of his decease, and 
sunk away quietly and gently after some months of failing health. 
In private life he was greatly esteemed as a true-hearted friend, 
unwearied in aiding wherever he could be of assistance, and also 
for his high intellectual powers. 

The death is announced, on the 7th inst., of Pro r . William 
Stokes, M. D. , F. R S. , of Dublin. 

ONE of the oldest, best known, and most useful of Ameri- 
can naturalists, Dr. J. P. Kirtland, died on December 10. 
In 1848 Dr. Kirtland received the appointment of zoologist 
to the Geological Survey of Ohio, the duties of which he 
discharged with great fidelity, and his publications con- 
nected therewith constitute in a measure the bases of subse- 
quent similar investigations in the West. His mo t promi- 
nent work was that in connection with the fishes of Ohio, f >r 
the accurate knowledge of which he laid the foundation, estab- 
lishing and identifying many of the species of Rafmesquc, which 
up to that time had been considered entirely mythical. He 
described many new species of western fishes, and the discovery 
of one species of bird of Ohio is due to his zeal. 

At a meeting held last week in Sheffield, a resolution was 
unanimously passed to invite the British Association to visit that 
town next year. Committees were appointed, and it was 
decided to raise a guarantee fund of 2,500/. 

Dr. Schliemann lias been elected an honorary member of 
the Deutsche anthropologische Gesellschafi. The diploma of 
membership is a handsome specimen of artistic work, being 
encircled by allegorical representations of the excavations at Troy 
and Mycenae, and bears the signatures of Virchow, Kollmann, 
Fraas, Schaafhausen, and Weismann. 

The new New York Natural History Museum was opened by 
President Hayes on the 22nd ult The museum is in Manhattan 
Square, on a plot of land opposite Central Park, and the plan of 
the entire structure contemplates a coloss il enterprise, which 
;annot be completed within the present century. It consists of 
buildings arranged in a parallelogram, of 850 by 650 feet, and of 
.wo lines of buildings which divide the interior space at right 
ingles, thus forming four equal courts. At the centre of each 
ride of the parallelogram, and at its four angles, lofty towers 
will be erected. At the intersection of the cross in the centre of 
.he parallelogram, a dome is designed to cover a space of 120 
eet diameter. The portion of this great structure which is now 
:ompleted is a four-story building with a double attic ; it has a 
ength of 200 feet ; it will form the southern one of the arms of 
he interior cross. The walls are three feet thick at tl^ top. 
The whole building is of brick, and is regarded as strictly fire- 


proof. The city has appropriated $700,000 for it, besides giving 
the land. 

Mr. Stanley will probably arrive in England this week. 
He has been received with enthusiasm at Rome, Marseilles, and 
Paris. The Chamber of Commerce and the Geographical 
Society of Marseilles presented Mr. Stanley with medals. No 
doubt our own Geographical Society will take the lead in the 
warm reception which will certainly be accorded in this country 
to one of the foremost of explorers. 

The Commission for reorganising the Observatory of Paris has 
ended its sittings, as we have already reported. The commissioners 
recommend no change in the present organisation of the Inter- 
national Meteorological Office ; but, taking into consideration the 
actual wants of meteorology, it has advised the Minuter of Public 
Instruction to appoint a Meteorological Commission, in order to 
suggest any measures which might be likely to promote the 
interests of meteorology at large, without interfering with the 
working of telegraphic weather forecasts sent by the Inter- 
national Office to the sea-ports and more than 1,200 parishes all 
over France. 

The Scientific Association of France, created by M. Leverrier, 
after having elected M. Milne*E Iwards for its president, has 
decided upon organising a series of lecture* at the Sorbonne, to 
describe important new inventions and discoveries. The first 
meeting will soon take place, when M. Cailletct’s experiments 
will be exhibited and explainer! by M. Henri St Claire Deville. 
M. Dumas will also deliver an address summarising the’ his- 
tory of the Association and rex ic\\ ing the services rendered by 
it to science. It is stated that M. Dumas w ill propose to the 
Association to initia'e a subscription for erecting a monument to 
the great astronomer who founded it. 

In several cities of Holland committees have been formed 
with a view to collect subscriptions to defray the expenses of the 
proposed expedition to the Arctic regions, to which we referred 
some time since. 

Macmillan and Co. are about to publish ** A Monograph on 
the Development of Elasmobranch Fishes,” by M r. F. M. Balfour, 
M.A., Fellow and Lecturer of Trinity College, Cambridge. The 
work is divided into twelve chapters, and contains the results of 
much original research on the part of the author, who, on certain 
points, as on the spinal and cranial nerves, advances views which 
are a modification of those previously accepted. 

IT is announced that the American Xafuralist t which has 
had so long and useful a career in Salem an l Boston, will here- 
after be published in Phila lelphia by Messrs. M’Calla and 
Stavely, under the editorship of Dr. A. S. Packard and Prof. E. 
D. Cope. 

Reports from the Island of Sylt, on the west coast of 
Schleswig-Holstein, state that the storm-flood, which caused 
such serious damage along the Continental shores of the German 
Ocean last autumn, has laid bare some remains of the village of 
Eidum, which perished in the jear 1436 by the sea suddenly 
breaking over it and covering it up. Stone foundations of former 
dwellings, garden-walls, and wooden remains of various kinds 
are now seen there, also numerous well-openings, built of massive 
pieces of dried and baked peat. It is also sta.ed that numerous 
old coins and utensils have been found there, as well as a well- 
preserved, carved, and engraved metal bracelet. 

Recent excavations made at Treves, in the so-called Roman 
imperial palace, have yielded r’.ch results in Roman antiquities. 

On December 26, at S a.m., two meteorolites fell near the 
village of the Prussian province of Hessen Nassau), 
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dose to the high road leading from Neuwied to Coblenz. It ia 
stated that the noiie caused by the fall was very characteristic. 

Three earthquakes were observed at Kirlibaba, in the Buko- 
wins, on December 28 and 30 respectively. A fourth pheno- 
menon of this nature was felt at Innsbruck, in the Tyrol, on the 
3rd inst., at 8 46 p.m. 

Berlin is listening to an interesting series of lectures delivered 
under the auspices of the Society for African Exploration. On 
the programme we notice Dr. Nachtigal, “Ancient Darfour;” 
Dr. Gussfeldt, “The Arabian Desert;” Dr. Hildebrandt, 
*• pictuies from Equatorial Africa,” Prof. Hartmann ; “Fauna 
of the Swedish Islands,” &c. 

The two African Societies at Berlin, which have hitherto 
existed independently of one another, have now finally resolved 
to unite ir.to a single society. 

We have received the first number of The Midland . Wit uraltst, 
the journal of the associated societies and clubs of the Midland 
counties, the union of which we referred to some time since. 
It is a neat and well-printed journal, containing seven good 
papers, besides miscellaneous matter. Besides the opening 
address, explaining the formation and objects of the Union, there 
are papers on abnormal ferns, by Mr. E. J. Lowe, F.K.S. ; 011 
an improved aneroid, by Mr. W. J. Harrison, F.G.S. ; on the 
marine zoology of Arran, by Mr. W. J. Hughes (giving the results 
of an excursion by the Birmingham Natural History Society list 
summer) ; Lepidoptera in the Midland Counties, by the Rev. C. 
V. Thorne will ; Entomostraca, by Mr. Edwin Smith ; and a 
paper on some new features in the geology of East Nottingham, 
by Mr. J. Shipman. This is a very good start, and we hope 
The Midland Naturalist will fill a useful place in our scientific 
literature. Ilardwicke and Bogue are the London publishers. 
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edition. An English t rendition was prepared a short time since 
by Prof. Remsen, of Johns Hopkins University, formerly one of 
Fittig's assistants, the circulation of which is confined, however, 
chiefly to America. 

Arrangements are being made for the holding of an Inter- 
national Exhibition at Sydney in 1S79, under the auspices of the 
Agricultural Society of New South Wales. It is anticipated that 
many of the articlts shown at the coming Paris Exhibition will 
be trans-shipped to Sydney. 

A propos of the remarkable relation established by Dr. Kerr, 
a short time ago, between light and electricity, an interesting 
experiment has been made by Mr. J. Mackenzie, in Berlin, at 
the instance of Prof. Helmholtz {Pogg, Ann . , No. 11). A glass 
plate, 1 Cl mm. long, 12 mm. thick, and with tin foil on its 
opposite sides, from which proceeded copper wires to a Ruhm- 
korlT coil (with six Bunsen elements), or a Holtz machine, aud 
to earth, was supported and covered with larger glass plates, 
and placed between two FJicols, as in Dr. Kerr’s experiment, 
the light -source being a lamp. The electric action gave no 
perceptible increase of brightness, nor was *ny such obtained 
when polarised sunlight was used to give greater sensibility, and 
a leaf of mica thick enough to give the violet colour was inter- 
posed between the glass plate and the analyser. Experiments 
with oil of turpentine likewise gave negative results. (The high 
sensibility of the polariscope is demonstrated by distinct experi- 
ments.) Jt is therefore concluded that the phenomenon observed 
by Dr. Kerr is not produced by electric tension itself, but pos- 
sibly in a secondary manner, through the heating thus caused. 
Confirmation of this is found in the fact that in J)r. Kerr’s ex- 
periments it was only after about thirty seconds from closure of 
the circuit that the action reached its maximum ; it also dis- 
appeared slowly. 
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Repok'Is from the Bernese Alps state that the amount of 
snow fallen duiing the present month is much greater than has 
been experienced for a number of years. 

Tiie wolves in Eastern France have become unusually bold 
during this win* er, and reports are constantly received of their 
depredations in various parts of the country. In one instance a 
Ictter-cairier was driven back by them from liis regular route. 


An interesting experiment was lately carried out in the neigh- 
bourhood of Emmendingen, on the River Danube, to show is 
subterranean connection with the valley of the Rhine. The 
river is separated here by a range of Jura limestone from the 
d strict drained by the Rhine, and it has long been suspected 
that the Aach, which has its source in this range and flows into 
Lake Cons‘ance, was really supplied by the Danube. In order 
to solve the problem, recourse was had to fluoresem, the phtha. 
lein of resorein, a compound which yields with alkalies magnifi- 
cent green fluorescent solutions capable of imparting this pro- 
t*uty ‘o enormous masses of water. A solution of this substance 
was introduced into the Rhine at Emmendingen, and t wo and a 
half d*ys later the bright green fluorescence was visible in the 
Aach, the source of which is about five miles distant, and lasted 
for thirtj-STx hours. This experiment shows most decisively 
that the V pper Danube shares its water between the Black Sea 
and the rvorth Sea, and affords a most interesting explanation of 
the clo*e similarity in the finny inhabitants of the two great 
European rivers. 


V, e not ce the appearance^ in Parii, of a French translation ef 
*he Organic Chemistry of P rof . Fittie> of StrMiburc . ThU 

work, which in its present fora, is the tenth edition of the text- 
book originally issued by Prof. Wohler, bas long been a favour. te 
with the German chemist on account of the scrupulous care and 
fidelity which have been exercised in preparing each successive 


In a paper in the Bull tin of the Belgian Academy of 
Sciences (Nos. 9 and 10), 1 ’rof. Van der Mensbrugghe dis- 
cusses the causes of the seemingly spontaneous movements 
of bubbles of air in levels anil of vaporous bubbles in 
the microscopical cavities of minerals, these researches being 
part of those into the tension of surfaces of liquids. Prof. 
Mensbrugghe explains these movements, as Mr. Hartley also 
does, by changes of tension in the surfaces of liquids produced 
by changes of temperature ; when the temperature of the liquid 
at ( ne end of the bulb becomes, for j - ume reason, higher or lower 
than at the o*her end, however small the difference, the tension 
of the surface decreases at the warmer end, and the bubble moves 
towards it. But, a thin film of water remaining on the glass, the 
surface of the liquid is enlarged at the warmer end, and diminished 
at the opposite end, and this, according to experiments of the 
author, lowers the temperature and increases the tension at that 
end ; so that if the temperature now ceases to rise the motion of 
the bubble is not only stopped, but the bubble also returns back- 
wards. Thus each displacement of the bubble immediately gives 
ri-e to such forces as tend to produce a motion in an opposite 
direction ; and the variations of tension produce the more obvious 
motions the smaller the masses of liquid in which the bubble is 
swimming. The same explanation may be applied also to the 
movements of bubbles in microscopical cavities of minerals filled 
with liquids. In that case, the bubble being produced by the 
vapours of the liquid, its movements are yet more rapid, as every 
change of temperature it followed by further evaporation of the 
liquid, or by condensation, both which alter the dimension* of 
the surfaces of the liquid and their tension. The author suppose* 
also that the Browman motions of powders suspended in liquids 
may be explained in the same way, and that those powders 
which absorb most gas will best display this kind of motion. 

Prof, Emilio Cornalia, an eminent naturalist and Director 
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of the Museum of Natural History at Milan, has been decorated 
by the Emperor of Russia with the order of St. Ann for his 
efficient co-operation in the foundation of the institute for 

Bachicoltura ” at Moscow and Tashkend. 

The scientific expedition to Lake Lob -Nor, sent out by the 
St. Petersburg Geographical Society, under command of Col. 
Frjewalski, and to which we have already referred, has yielded 
most interesting results in every direction and is of particular 
importance with regard to the exploration of Kashgar. The 
new details obtained in reference to Lake Lob-Nor are re- 
markable. The expedition continued its way from Korla, 
following the course of the Tarim River down to its confluence 
with the Rokala Darja. On their way to the Lob-Nor the 
travellers passed the ruins of three cities. Lake Lob-Nor is of 
a marshy nature ; its length is some 100 kilometres, by only 20 
kilometres breadth. Col. Prjewalski explored the western 
and anuthem shores, and through the current of the Tarim 
River reached the middle of the lake. There the shallowness 
of the water and impenetrable vegetation prevented further pro- 
gress ; almost the whole surface of the lake is thickly covered 
with reedy vegetation. The inhabitants of the Kara Kurchintz 
district, on the shores of Lake Lob Nor, are on the lowest step 
of civilisation. They live along the shores as well as on islands 
in the lake, in miserable huts constructed of reeds and branches 
twisted together. The whole of their possessions are their 
clothes, which barely cover their nakedness nnd are made of the 
fibres of a kind of lake weed, their nets, and their canoeR, which 
are hollow trunks of trees. Metal objects, such as knives, 
hatchet*, &c., are extremely rare among them. Col. Prje- 
walski, besides his ethnographical results, has collected rich 
materials for ornithological investigations. He reports that it is 
impossible to conceive the enormous number of migratory birds 
which, on their journey from southern countries to the north, or 
vice versd , select Lake Lob-Nor as a halting place. At present 
the Russian traveller has wended his way southward and is 
engaged in the exploration of Tibet. 

In an interesting paper, published by M. Ph. Tlantamour in 
the December number of the Archive* des Sciences rhvsi</ues et I 
Naturelles (Geneva), regarding the earthquake experienced in the 
immediate neighbourhood of the Lake of Geneva on October 8 , 
last, the author proves most conclusively that the phenomena 
known under the name of 44 Seiches/ 1 and consisting in occa- 
sional and sudden alterations in the level of the lake, have 
nothing whatever to do with upheavals or depressions in the bed 
of the lake. During the earthquake referred to, not the least 
movement of the surface was perceptible, and had an alteration 
of only one millimetre takeu place in the level, the instruments 
employed by MM. Plantamour and Ford, which continually 
register these alterations, would have most certainly shown them. 
The explanation of these “ Seiches,” therefore, is still a matter 
of considerable uncertainty, and it even remains to be seen 
whether barometrical pressure has any influence upon them 
or not 

Two enterprising men in Paris, a merchant and a doctor of 
medicine, whose names will be surely blessed by future genera- 
tions, have made the valuable discovery that the different ele- 
ments contained in sea-water are infallible preservatives against 
all possible diseases, and at the same time are never-failing 
remedies against existing illnesses. These two philanthropists 
have therefore not only issued a seductive prospectus and widely 
circulated it in France and abroad, but have also prepared a 
large quantity of hygienic products, such as bread, biscuits, dry 
cakes of all descriptions, liqueurs, &c., which are all prepared 
with sea-water, and are endowed with the most marvellous 
healing properties. In the prospectus it is stated distinctly that 
the use of these preparations renders all other medicines or 
medical treatment unnecessary. There is only one little point 


which requires explanation. The “inventors ” state that their 
preparations are made with distilled sea-water ; we would ask 
them what becomes of the mineral and organic matter contained 
in sea- water daring this distillation ? But mundus vult dedpi / 

The additions to the Zoological Society's Gardens during the 
past week include a White-handed Gibbon {Hylobates lar ) from 
the Malay Peninsula, a Brown Monkey ( Macacus aretcides) from 
Burmah, presented by Mr. W. H. Newman ; two Black 
Francolins (Francolinus vulgaris) from India, a Chukar Par- 
tridge ( Caccabis chukar) from North-West India, presented by 
Major Newton Pauli ; four Common Marmosets {Hapale jacchus) 
from Brazil, deposited ; two Rough Terrapins ( Clemmys punctu- 
laria) % a Scorpion Mud Tortoise ( Cinosternon scorpoides) from 
Trinidad, purchased. 


CERTAIN MOVEMENTS OF RADIOMETERS 1 

'T'H IS morning (Dec. 20) I received from Mr. Crookes an account 
A of the behaviour of a kind of radiometer which he was so good 
as to construct at my suggestion. The consideration of an experi- 
ment mentioned in a paper of his presented to the Royal Society, 
which will shortly be read, and which he has kindly permitted 
me to refer to, suggested to me the desirability of investigating 
the effect of mere roughness of surface, all other circumstances 
being alike, and the disc of the radiometer being metallic, so 
that the two faces may be regarded as practically at the same 
temperature. Mr. Crookes’s experiment, above referred to, led 
me to suspect that mere roughness might increase the efficiency of a 
surface, and I suggested to him some experiments with heated glass 
shades, or with a hot poker presented to the radiometer, the bulb 
being covered with a cool tumbler to defend it from being heated 
by the rays easily absorbed by glass. The result in every case 
answered my expectation ; and it may be stated shortly that the 
law of the motion is that when the fly is hotter than the bulb 
the rough surface is repelled, or, say, the motion is positive ; 
when cooler, negative. 

I subjoin Mr. Crookes’s memorandum of the results of experi- 
ment ; — 

44 Aluminium Radiometer ( 1 320), one side of the vanes bein' ruled 
clostly with a sharp knife . 

44 1. Exposed to standard candle three inches off. Continuous 
positive rotation (ruled side repelled) at rate of 3J revolutions a 
xninule. 

4 2. Exposed to non-luminous flame of a Bunsen burner three 
inches off. Continuous positive rotation at the rate of 7^ turns a 
minute. 

3. The Bunsen burner removed. The positive rotation 
gradually diminished till h stopped. No negative rotation. 

“4. The bulb heated with Bunsen burner. Good negative 
rotation ; then stopped, and rotated positively till quite cold. 

44 5. Bulb covered with a cold glass shade, and a large red-hot 
ring applied round equatorblly. Positive rotation, but not very 
strong. 

6. On removing the shade and ring the positive movement 
soon comes to rest. . 

44 7. Covered with a hot glass shade, negative rotation, with 
positive rotation on cooling (the same as 4). 

‘8. Plunged into hot water. Negative rotation. 

I 44 9. Removed from the hot water, and immediately plunged 
| into cold. Fositwc rotation.” 

Results nearly identical were obtained with another radiometer 
described as 4 ‘ silver radiometer (1327), one side coated with 
finely divided silver, electro-deposited. ” 

\Ye must accordingly recognise three distinct conditions under 
which motion may be obtained in a radiometer, namely, (!) 
difference of temperature of the two faces, as in a pith radio- 
meter, coated on one face with lampblack ; (2) more favourable 
presentation of one face than the other, as in a radiometer with 
curved disks ; (3) roughness of surface on one face (if this be 
really different from 2). These three conditions may be variously 
combined so as to assist or oppose each other, as the case may 
be, in producing motion. 

* Paperemd# the Royal Society, December so, by Prof. G. C. Stokes, 
Sec. R. 5 . q pwra ued from p 175. 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 


London. — At a meeting of Convocation of the University 
of London held on Tuesday, the supplemental charter empower- 
ing the grunting of degrees to women was considered. After a 
long and warm discussion a resolution appoving of the draft of 
the supplemental charter was carried by 242 against 132. 

Edinburgh. — A letter has been received from the Treasury 
intimating that 20,000/., the first instalment of the grant by the 
Government for the buildings of the University of Edinburgh, 
will be inserted in the estimates for this year. 


Leeds.— A course of ten lectures in connection with the 
Gilchrist Educational Trust will be delivered in the Albert 
Hall, Mechanics' Institution, Leeds, oa Friday evenings, com- 
mencing Friday, January 25, by Prof. A. II. Green, M.A., on 
“The Geoloev of Coal Prof. I*. C. Miall, F.G.S., on “ Coal 
Plant* and Animals ; " Prof. T. E. Thorpe, Ph.D., F R.S., on 
“The Chemistry of Coal Prof. A. W. Rucker, M.A., on 
* * Coal as a Source of Power; and Prof. J. Marshall, M.A., 
on “The Coal Question." An extra ecture will be given by 
Dr. W. B. Carpenter, F.R.S., on the General Results of the 
Challenger Expedition.” The admission is one penny. 

IIaixk. The winter attendance at the University is 8S7, 

including, under theology, 189, law, 112, medicine, 106, philo- 
sophy and science, 480. Prussia is represented by 711. The 
attendance of foreigners is unusually small— England, 2, 
America, 5, Russia, II, Austria, 20, & c. The corps of 
instructors numbers at present 90. The University library, one 
of the roost valuable in Geimany, possesses over 100,000 
volumes. 


SOCIETIES AND ACADEMIES 

London 


Royal Society, December 13, 1877.— On electro-triction, by 
Prof. Milk, D.Sc., F.R.S. If the bulb of an oidinary thermo- 
meter be coated chemically with silver, and then electrically with 
a metallic deposit, the mercury will traverse some portion of the 
scale, and finally take up a definite position independently of 
temperature. Of the metals hitherto worked with, copper, 
silver, iron, and nickel, constrict the bulb ; zinc and cadmium 
distend it. The author shows that if y be the total obtainable 
effect after a time x ; D the portion of it due to diametral con- 
striction ; Z the portion of it due to longitudinal constriction ; dl 
two geometrical factors, we have, in the case of the cylindrical 
thermometer — 

y = I>d' + Z/*, 

Z> l>eing always greater than Z. For a spherical thermometer 
receiving more metal on its equatorial region than on its poles, 
y - Dd* - Ll\ 


For a spherical thermometer, with uniform deposition, 
y = Dd x , 

The author determines in atmospheres pressure the total clectro- 
strictive effect ; and points out that, since the deposited metal 
can be removed by a chemical solvent, we are thus able to 
measure chemical effect in atmospheres pressure. 

Linnean Society, December 20, 1877. — Prof. Allman, 
r -R.S., president, in the chair.— Dr. Maxwell Masters made 
*ome remarks on an interesting specimen of CoUetia cruciata 
snm lV ^ from Fenzi, of Florence. In this case, from the 
Crk »n_ 41 br f nc ^ there proceeded shoots with broad, flattened, deltoid 
or cruc ^ta t but also others with slender 

thru* of r* *prnes very similar to, but more cylindrical than, 
mm miv tini A*J osa l wou ^ thus seem this interesting speci- 

r elation of t *** doul> ls which have arisen respecting the 

*pecies and that of C. bictodnsU, Lindl. 

Worthington G. Smith made some 

of * moD * oth "* se . eti ° ns 

in diamMn ,k»~ ... , _ that in a specimen five inches 

£taS£f.h^ IJS’ZS « tubes. Each pore, when 
^f! 2 ^ii. , ?u 2 ’ 00 2 »l»e surface. The number of 

ShMn^? fS. d ?” de ° f * 36,000,00a The 

ceUs m an enure ulant are calculated to bc 6iaW.ooo.ooo. 

^^X?H^<; Pr0duced hy Urn same^pcdmenl 
5,000,000,000.— Mr. S. W . Silver exhibited a series of vegetable 


products, rnrrows, and •tber wwpons, &c., from the Fiji Islands 
and New Caledonia, collected by Consul Edgar Layard. Among 
the specimens was a mass of the poison said to tip the native 
arrows with. The composition of this is supposed to be identical 
with that described by the Rev. Thomas Powell in the Society's 
Journal of last year.— A paper was read on the anatomy of the 
Elk {Alces machlis) by Prof. M. Watson and Dr. A. II. Young. 
In this a full account of the organs of digestion, generative 
system, myology, &c., was given, preceded by remarks on the 
literature, Ac., of the subject.— An abstract of a communica- 
tion, “Descriptions of new genera and species of phytopha- 
gous coleoptera," by Dr. J. S. Ba y, was read by the secretary 
in the absence of the author. — The Algne of the Arctic expe- 
dition, by Prof. Dickie, was a paper dealing with the collections 
made by Capt. Feilden, Dr. Moss, and Mr. llart, who accom- 
panied Capt. Sir G. Nares. It is noted that of fresh- water species 
there are representatives of fourteen genera, many of which are 
common to Europe. Of Diatomacesei thirty-one genera and 
seventy species have been identified, most being marine. Seven 
species of olive-coloured Algoe are given, but it ?eems no marine 
examples belonging to the red series were obtained. The col- 
lection embraces an area between 78° and 83° north latitude. 
Then followed a memoir on the minute structure of Stromatoporu 
and its allies, by Prof. A. Nicholson and Dr. J. Murie. This 
interesting form (or group) has long been a puzzle ; different 
writers assigning it a place respectively among Corals, Hydro- 
zoa, Foraminifcra, Sponges, and Polyzoa. The authors treat 
the subject by discussing at length history and literature, the 
general and minute structure of a typical stromatoporoid, mode 
of occurrence and original constitution, classification, affinities, 
and systematic position. The following genera are defined : — 
Stromatopora, Caunopora , Clathrodictyon % Sty lodirtyou, Stro - 
matocerium , Pachystroma, and Diftyvsfronta, and a number ot 
new species described. They believe it (or them) to have been 
originally calcareous and not siliceous, as has been maintained 
by some, substantiating this by weighty facts and reasons. They 
discard the notion of its alliance with the Nullipore* or belong- 
ing to the Corals, llydrozoa, or Forainini(c>a, showing wherefore 
in absolute essentials it is deficient and theielore untenably asso- 
ciated with either. To certain of the l’oly/oa tome examples 
hold a striking resemblance in many nspeets (as likewise is 
specially the case with certain of the corals), and possibly further 
research may bridge difficulties in the way of classing it with the 
former group, but their researches do not completely justify thin 
step. Neither, strictly, docs it belong to the horny, siliceous, or 
calcareous sponges, as at present understood, though the tendency 
of the data point to the probability of sponge organisation pre- 
dominating. In this case, however, by absence of spicules, ic., 
the existing group of Calcisponyhc could not contain the stroma- 
toporoids which, under negative evidence, would form a new 
order of calcareous sponges — Slromatoporoidea. — Messrs. A. S. 
Bicknell, E. A. Floyer, and Capt. Legge were elected Fellows 
of the Society. 


Meteorological Society, December 19, 1877.— Mr. S. IT. 
Eaton, M.A., president, in the chair.— Commander E. G. 
liourke, R.N., J. A. Douglas, W. II. La Touche, B.A., G. J. 
Pearse, W. S. Rogers, and W. Tyrer were elected Fellows. — 
The following papers were read Notes on the meteorology 
and physical geography of the West Coast of Africa from Cape 
Vera to the Cape of Good Hope, by Commander E. G. Bourke, 
R.N. This paper gives the results of the observations which 
the author made during the five years he was stationed on the 
above coast.— On the meteorological observations made by the 
Norwegian Deep Sea Exploring Expedition in the North 
Atlantic in 1876 and 1877, by Prof. II. Mohn. This expedition 
has been organised in order to carry out for the North Atlantic 
and the Arctic Ocean an inquiry similar to that conducted by 
the Challenger Expedition. The vessel employed was the 
Vo r ingen, of 400 tons burthen, and the period the summer 
months of 1876 and 1877. The barometrical observations were 
taken at first with a mercurial barometer and afterwards with an 
aneroid which was compared daily with the mercurial barometer 
on board. The temperature was obtained by a special screen 
hoisted up on the fore- stay. It was found that this gave very 
satisfactory results. The experiments conducted with a screen 
similar to that used by our Meteorological Office on ship-board 
gave readings too high when the sun shone on it. TThe sling 
thermometer was ajso tried, apd gave' a temperature on the 
mean a shade below the screen in the . riggipg- The . Wind 
observations were taken with an anemometer, end Tc 6 f, Mohn 
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describes his own anemometer at length, and deals with its cor- 
rections in detail. The speed of the ship was determined by 
a special logging machine, and by this means and the anemo- 
metrical observations, the true motion of the wind was ascer- 
tained. The part of the paper which presented most novelty 
was that referring to the evaporation of the sea- water. Two 
different forms of atmometers were described, both of them 
devised by Prof. Mohn, and the theory of their action and of the 
errors to which the experiments were exposed are carefully con- 
sidered. The paper concluded with tables of the diurnal range 
of the various meteorological elements for the period of observa- 
tion.— Report on the phenological observations during 1877, by 
the Rev. T. A. Preston, M.A. As a rule, the same order of 
flowering of plants is observed this year as in 1876, viz., that 
plants came into flower first in the south-west of England and 
then in regular order to the north of Lincolnshire, where plants 
were latest in coming into flower. From the tables accompany- 
ing the report may be deduced the general state of the weather 
as regards temperature, and to a certain extent moisture. There 
is no doubt but that damp acts more powerfully than cold in 
retarding the flowering of some plants and this has been particu- 
larly evident this year. The year, as a whole, has been very 
unfavourable to vegetation ; the bitter cold of May checked the 
growth of plants, and by the autumn there was comparatively 
little new wood, and that not properly ripened. — Note on a 
peculiar fog observed at Kew on October 18, by G. M. Whipple, 
B. Sc., F.R.A.S. 

Royal Microscopical Society, January 2. — Dr. J. Millar in 
the chair. A paper was read by 1 )r. Bartlett on the detection 
of toxic matter connected with typhoid and other enteric diseases, 
in the course of which he gave an account of his attempts to 
trace to its ultimate source the cause of a recent outbreak of 
typhoid fever, and showed that whilst chemical analyi.is had 
failed to discover any impurity either in the water or milk, he 
had been able, by means of microscopical examination, to detect 
in the water certain bodies, presumably of a fungoid character, 
which were identical with those found in the bowels of persons 
who had succumbed to the disease. —Mr. Slack brought before 
the notice of the meeting a section, of bone of Megulosaurus 
bucklandii and its remarkable resemblance to the structure now 
identified os peculiar to birds, was pointed out by Mr. Charles 
Stewart. 

Paris 

Academy of Sciences, January 7.— M. Fizeau in the chair. 
— M. Daubrde was elected vice-president, from the Section of 
Physical Sciences (the other candidates being MM. Wurtz, 
Chevreul, and Blanchard). — M. Peligot reported on volumes just 
published, or being published, by the Academy. Vol. xxxix. of 
the Attmoircs is devoted chiefly to researches by M. Chevreul, 
vol. xli. to researches by MM. Becqucrd ; a second volume on 
the transit observations, relating those at Pekin and St. 
Paul’s Island, has been published ; a memoir on Phylloxera vas - 
latriXf by ,M. Cornu, appears in vol. xxvi. of the Me moires dcs 
Savants Etrangers . The Academy lost by death, in 1877, one 
member, M. Levcrrier, and five correspondents, MM. Sautini, 
Hofmeister, Braun, Weddell, and Gtntroc.— M. Faye presented, 
in the name of the Bureau de* Longitudes, the first volume of its 
Annates . In these Annates will be insetted, with additions, the 
memoirs which the Bureau formerly published in the Connais - 
sance des Temps , its circle of activity having been enlarged. — On 
persulphuric acid, a new oxygenated acid of sulphur, by 
M. Berthelot. This is obtained pure and anhydrous, by 
making the electric effluve act, with strong tension, on a 
mixture of equal volumes of dry sulphurous acid and oxygen ; 
it is got in the dissolved state l>y electrolysis of concen- 
trated solutions of sulphuric acid, or by mixing with care a 
solution of oxygenated water with sulphuric uc.d, concentrated, 
or diluted with less than one equivalent of water. At a tempe- 
rature near aero, it crystallises, and resembles, iu its general 
aspect, anhydrous sulphuric acid, only it has longer, and ttiumcr, 
and transparent needles. The formula, determined variously, is 
S t 0 7 . Heated in a flame, the substance is immediately de- 
composed into oxygen and anhydrous sulphuric acid. In air it 
gives off thick fumes. In concentrated sulphuric acid it dissolves 
without liberating oxygen. In water it dissolves, giving thick 
fumes and effervescence, &a — On a new flat regulating spiral for 
chronometers and watches, by M. Phillips. The theory of this 
is explained. — On some new modifications in the td< phone, by 
M. Breguet. According to indications by MM. Gamier ana 
Pollard, a thin plhte of sheet iron is arranged with the end of a 


blacklead pencil pressing slightly on the central part ; plate and 
penci! are connected by wires of ordinary lines with the two ends 
of the bobbir wire of a Bril telephone, which has, instead of the 
magnetic bar, a bar of soft iron. A battery of two Laclancbe 
elements is placed in the circuit. The plate, vibrated by the 
voice, causes variations in the blacklead, and so in the resistance 
of the circuit and the intensity of the permanent current, which 
produces alternative attractions and non-attractions in the electro- 
magnet of the receiving telephone ; thus the voice is reproduced. 
M. Breguet is hopeful of an increased intensity of effect by such 
a method.— On the production and properties of a new suction- 
ram without air-reservoir, capable of drawing water from all 
depths, by M. de Caligny. — Density of liquid oxygen, by M. 
Pictet. The author experimentally confirms M. Dumas’ view, 
who obtained the expression for the solid, and 

probably the liquid state also. The jet of oxygen showed a 
strong polarisation of the electric light, indicating the presence 
of solid dust, probably small crystals of solid oxygen. — On the 
quartic of Steiner, by M. Amigues. — On a single principle c at- 
taining the whole theory of curves and of surfaces of any 
order or class, by M. SerreL— On a theorem of M. Villarceau; 
remarks and consequences, by M. Gilbert— On phenomena 
of dispersion in metallic rt flection of polarised luminous or 
calorific rays, by M. Mouion. The greater the wave-length 
the longer is the interval during which mirrors act like 
glass on light, simply impressing a certain rotation in the original 
plane of polarisation, and the shorter therefore is that in which 
the original rectilinear polarisation of the incident ray is changed 
by the fact of reflection into elliptic polarisation. — On normal 
ethyloxy butyric acid and its derivatives, byM. Duvillier. — Re- 
searches on the intracellular alcoholic fermentation of plants, by 
M. Muntz. Plants kept in air give no trace of alcohol ; those kept 
in nitrogen give a quite appreciable quantity, and they continue 
to live and grow, These tacts are a confirmation of M. Pasteur’s 
views. —On the inversion and alcoholic fermentation of cane- 
sugar by mouldines?, by M. Gayon. — Some remarks on the 
origin of alcoholic yeast, by M. Trt-cul. — Verbal response of M. 
Pasteur. — On a new gorilla from Congo, by M VI. Alix and 
Bouvier. This seems, like chimpanzees, to have more arbori- 
colar habits than the Gorilla i^etta. The name of G . Mayenta is 
given it from that of the negro chief of the village near which it 
was killed. — On the formation of fibrine of the blood studied 
with the microscope, by M. llayem. — On a process for obtain- 
ing recomposition of the light of the solar spec'rum, by M. 
Lavand de Lestrade. 
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RAYLEIGH'S “THEORY OF SOUND" 

The Theory of Sound. By J. W. Strutt, Baron Rayleigh, 
F.R.S. Vol. I. (London : Macmillan and Co.. 1877.) 

T HE author, who already, by a series of interesting 
treatises belonging to different branches of mathe- 
matical physics, has acquired a respected name in the 
domain of science, undertakes to give a complete and 
coherent theory of the phenomena of sound in the work 
above mentioned, the first volume of which has recently 
been published ; and he does this with the application of 
all the resources furnished by mathematics, since without 
the latter a really complete insight into the causal con- 
nection of the phenomena of acoustics is altogether im- 
possible. We must confess that, even in spite of the 
most intense exertion of the powers of mathematical 
analysis, in the present state of its development several 
problems remain unsolved, for which, indeed, the condi- 
tional equations arc known, but for which it has not yet 
been found possible to carry out the calculation. 

The author will merit in the highest degree the thanks 
of all who study physics and mathematics if he con- 
tinues his work in the manner in which he has begun 
it in the first volume. The separate treatises in which 
the acoustic problems that have been solved hithei to arc 
discussed, are for the most part dispersed in the publica- 
tions of academies or of scientific societies, which can be 
found only in larger libraries, and which frequently are not 
at all easily traced. But even if one has found a treatise of 
this kind and reads it, it happens often enough that 
the author refers in his quotations to other works quite as 
difficult of access, the knowledge of which is necessary for 
understanding his treatise. Thus the zeal of the student is 
paralysed by a number of purely external difficulties, and 
the ordinary result at which an intelligent student arrives 
after a few attempts in this direction, is that for problems 
in which he takes great interest he prefers starling anew 
to find the solution, rather than trying to hunt for it in 
libraries. Even if we must admit that the insight into the 
essence of a problem for which one has found the solution 
oneself is much deeper and clearer than when one has 
obtained the solution from some ether author, yet an 
enormous amount of time is thus lost, and the survey of 
the whole extent of solvable problems remains incomplete. 
A survey of this kind, however, is necessary for all who 
wish to work at the progress of science themselves. 
For in order to obtain decisive results by new scien- 
tific investigations it is necessary above all things to be 
quite clear with regard to the question for which forms of 
experiment or of observation the theoretical deduction 
rom principles can be carried through as purely as 
the experiment itself. 1 know by experience that a 
. * oung Physicists lose their time and their 
1 ^ r ^ in ^ solve problems which, taken by them- 

sas 2 rsxs ,o ' wb "; h - r. u, ° 

experiments cannot be freed from important 
sources of error. r 

While praising Lord Rayleigh’s book as a means of 
You xvii.— No. 430 




overcoming the difficulties described, I do not at all wish 
to designate it as a mere compilation. On the contrary, 
it is a perfectly coherent deduction of the special facts 
from the most general principles, according to a uniform 
method and in a consequent manner. The mechanical 
principles of the doctrine of minute oscillations are con- 
tained in the present volume and are developed in greater 
generality than in any other book known to me. For this 
purpose the author in the first chapter explains the 
general physical principles of sound, of its propagation, of 
pitch and its dependence on the rapidity of vibration, ot 
the musical scale, of the quality of sound and its depend- 
ence on the harmonic over-tones ; and in the second 
one the doctrine of the composition of harmonic motions 
of either equal, or nearly equal, or consonant numbers 
of vibrations, and further illustrates them by the descrip- 
tion of the physical phenomena and methods in which 
the principles developed arc applied, and to which 
belong the doctrines of musical beats and of the physical 
methods to render the forms of vibrations visible. 

Then follows the development of the most general 
peculiarities of oscillating motions, first, in the third chap- 
ter, for mechanical systems to the motion of which only one 
degree of freedom is allowed, and then, in the fourth chap- 
ter, for systems with a finite number of degrees of freedom. 
There is a great multitude of peculiarities common to 
the most heterogeneous sounding bodies, which up to the 
present have mostly been found in certain instances only, 
but which can also be deduced from the most universal 
form of the motion -equations of systems of one or more 
degrees of freedom of motion. The author in the form of 
the equations and in the manner of denotation, closely 
follows the “ Natural Philosophy” of Thomson and Tait ; 
in fact the whole manner of treatment of the mathematical 
problems corresponds so closely to that adopted in the 
work just mentioned, that Lord Rayleigh’s book may be 
looked upon as the acoustic part of the excellent hand- 
book of the two celebrated physicists named. 

With all systems of this kind if there are no exterior 
forces acting upon them, we find, on the whole, a number 
of proper tones equal to the number of degrees of free- 
dom, and the pitch of which does not depend on the 
amplitude of the vibrations as long as this one remains 
small enough. Exceptionally, however, several of these 
proper tones may be of equal pitch. If there is no 
friction or dissipation of energy the amplitude of every 
kind of oscillation remains constant. To each separate 
proper tene a certain form of motion of the whole sys- 
tem belongs ; so that the directions and magnitudes of 
the displacement of the separate points of the system are 
different in each case. Each arbitrary motion of the sys- 
tem produced in any arbitrary manner, may be regarded 
as a superposition of these forms of vibrations belonging 
to the various proper tones of the system. In order to 
find the amplitude and phase of these different vibrations 
for a given original displacement and of given velocities 
of its different parts, quite similar methods are adopted 
as those which are employed to develop a given 
periodical function into one of Fourier’s series ; only 
the whole method here becomes far more intelligible 
and has a thoroughly certain foundation, because we 
have to dd with a finite number of unknown factors 
instead of with the infinite number of continuously 

o 
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succeeding values of a function, with finite sums in- 
stead of with integrals or with infinite series. Of 
course for Fourier's series as well as for the developments 
of Laplace by means of spherical harmonic functions the 
proof for the correctness of their values can also be fur- 
nished in the case of continuous functions. For a large 
number of other functions which are given by differential 
equations of the second degree this proof results, under 
certain suppositions regarding the continuity of the func- 
tions and the limit conditions, from the theorems of Sturm 
and Liouville, which Lord Rayleigh explains when speak- 
ing of the vibrations of strings of unequal thickness. Yet 
in mathematical physics we are still compelled to employ 
a great number of series-developments of functions which 
do not belong to this class ; and even the vibrations of 
rods and plates are cases in point. In this respect the 
treatment of the problems mentioned with a finite but 
arbitrarily large number of degrees of freedom of motion 
is interesting also with regard to analysis. 

For vibrating systems of one degree of freedom, the 
oscillations of which are subjected to damping, the 
doctrine of the laws of resonance is developed in the 
third chapter. The author calls the vibrations which are 
continuously maintained by the influence of a periodical 
force acting externally, forced vibrations . In all cases 
their intensity is greatest when their period of vibration, 
which equals the period in which the force changes, is 
also equal to the period of the system vibrating freely 
and without friction. For the relations between the in- 
tensity and the phase of the co-vibration, between the 
breadth of the co-vibration in case of small alterations 
in the pitch and the degree of damping, which I had 
myself proved for certain instances and used for certain 
observations, the general proof is given ‘here. The 
author has further employed these chapters to set up 
certain general maxims respecting the direction and 
magnitude of the corrections which must be made in 
cases where one cannot completely solve an acoustic 
problem, but can only find the solution for a somewhat 
altered vibrating system. These are like the outlines of a 
“ theory of perturbations ” applied to acoustic problems. 
The author illustrates these maxims by many various 
examples. Thus, for instance, he replaces a string by 
an imponderable stretched thread which carries weights 
cither in the middle only or at certain distances from 
each other; or a tuning-fork by two imponderable springs 
with weights at the ends. 

For vibrations of very small amplitude, the forces 
which tend to lead the moving points back to their posi- 
tion of equilibrium may always be considered propor- 
tional to the magnitude of their distance from the position 
of equilibrium. As long as this law holds good, the 
motions belonging to different tones are superposed, with- 
out disturbing one another. But when the vibrations 
become more extensive, so that the law of proportion- 
ality just named no longer applies, then perturbations 
occur which become manifest by the appearance of new 
tones, the combination tones. In my book on acoustic 
sensations (“ Die Lehre von den Tonempfindungen ”) I 
have myself explained this manner of origin of the com- 
bination tones, only for the motion of but a single material 
point. In Lord Rayleigh's book this explanation is given 
with reference to any compound vibrating system of one 
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degree of freedom, and it is further amplified with regard 
to the manner in which the forces deviate with the dis. 
placements from the law of proportionality. 

Certain laws of reciprocity, of which I had given single 
instances in my investigations on the vibration of the air in 
organ pipes, may be proved in a general way for all kinds of 
vibrating elastic systems. If on the one hand at point A 
an impulse is given, and the motion at point B is deter- 
mined after the time t has elapsed, and if on the other 
hand an impulse is given at point B in the direction of the 
motion , which occurred there, and, after the time /, the 
motion-component falling into the direction of the first 
impulse is examined at point A, then the two motions in 
question are equal if the impulses were equaL 

Chapters VI. to X. of Lord Rayleigh's book treat of the 
vibrations of strings, rods, membranes, and plates. The 
vibrations of strings have played an important part in 
acoustics ; their laws are simple, and the physical condi 
tions which the theory demands are fulfilled with com- 
parative facility, different modes of producing the tones 
may be employed, and a number of various motions may 
thus be produced. It is just because the physical pheno- 
mena in connection with strings were well known, that 
the observation of the way in which the ear is affected by 
their various modes of vibration has materially facilitated 
the solution of the problems of physiological acoustics. 
The musical importance of strings rests on the circum- 
stance that the series of their proper tones corresponds 
to that of the harmonics, the vibration-numbers of which 
are entire multiples of those of the fundamental tone. 
For this reason, if the motions of many proper tones are 
superposed on one string, a periodical motion again 
results, and this is the cause why on strings we can pro- 
duce notes of the most varied quality. We need only 
remember how differently the same string sounds ac 
cording to whether it is plucked with the finger or with a 
metallic point, whether a violin bow is drawn across it or 
whether it is caused to vibrate by means of a tuning-fork 

In this chapter less new work remained to the author ; 
however, this example shows how much easier it is to 
understand all these separate problems if they are not 
treated separately but developed in coherent representa- 
tion, after the mo f t general principles, the validity of 
which is independent of the special peculiarity of the 
case, have been first explained. 

The short chapter VII. gives the laws for the longi- 
tudinal and torsional vibrations of rods ; the laws are 
simple and resemble those of the open and stopped organ 
pipes. The lateral vibrations of rods, during which these 
bend, give more complicated analytical expressions ; their 
proper tones do not form a harmonic series, but are given 
by the roots of a transcendental equation. The tones are 
different according to whether one or both ends of the rod 
are free to rotate and to move, or free to rotate, but hindered 
from moving (supported), or hindered from rotating and 
moving (damped). With this more complicated problem 
the advantage of first treating of the general principles 
becomes clearly apparent. The forms of the simplest 
vibrations are calculated and represented graphically. 
The mode of vibration of a stretched rod, for which 
Seebeck and Donkin have already given the solution, is 
also treated here in order to determine the influence of 
rigidity upon the vibrations of strings. 
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Then the vibrations of a uniformly-stretched membrane popular exposition of a religious system. He explains 
are investigated. This investigation is of more theoretical with great clearness the historical catena of the sacred 
than physical importance, since it shows in a case which writings on which the Sanskrit religion was based. He 
may be treated in an easier way, the peculiarities of vibra- delineates the various movements, from the Buddhistic 
tions which are capable of spreading in two dimensions, reformation 2,500 years ago, down to the modern revivals 
Unfortunately we have not yet succeeded up to the pre- among the Sivaite and Vishnuvite sects, which have 
sent in obtaining good membranes which would be fit for developed the Ycdic worship into that complex structure 
experiments of measuring in order to investigate, with of ritual, dogma, and social institutions, which we call 
some degree of exactness, how far theory corresponds Hinduism. To the ordinary English reader, this little 
with the experiment. . volume will reveal a different aspect of Hindu faith and 

On the contrary, in the case of elastic plates, the vibra- morals from that which he has been accustomed to hear 
tions of which the author treats in the last chapter of the from the pulpit or missionary platform. He will find that 
present volume, the experiments can be made with more the great questions of how a man should rule his life, and 

accuracy, while the analytical difficulties are so great that, what prospect lies before him after he has done with this 

on the whole, only few cases permit of a solution of the world, have formed the subjects of religious thought and 

problem. Indeed, even the formula: expressing the con- practical experience, not less anxious nor less deep among 

ditions which must be fulfilled at the edge of the plate the people of India than among the western races. The 
have given rise to discussions. Poisson had thought that ethical replies which they have given to those questions 
three conditional equations were necessary for the edge ; differ mo:e in form than in spirit from the higher beliefs 

Kirchhoff has shown that in reality only two are required, of Christendom. The hard and narrow judgments of the 

Lately M. Mathieu opposed this view. Lord Rayleigh has elder Mill and the zealous statements of missionaries, 
adopted Kirchhoff’s views, and no doubt with perfect have too long possessed the popular mind. Prof. Williams 
light. He gives the analysis of the latter of the vibra- does not appear as the advocate or admirer of Hinduism, 

tions of a circular plate, and has made an important In fact he tacks on to the end of his book a proselytising 

addition of his own to the solvable cases, by teaching us page or two, which, however in accord with the object of 
how to deduce theoretically a series of vibration forms of the Society for which he writes, form a strange contrast 
square plates, at least for that case where they consist of to the scholarly tone of his volume, 
an elastic substance the resistance of which to change of Dr. Monier Williams’s tours in India have enabled him 
volume may be neglected ; and these theoretical deduc- to deal with the modern phases of Hinduism from a prac- 
tions sufficiently correspond with the forms observed, ti cal, as well as from the professorial point of view. Three 
Also for elastic rings and for cylinders vibrating in the features of Hinduism must be distinctly realised in order 
manner of bells, he has improved the theory in an to understand its vitality and influence on the people, 
essential point, by proving theoretically and experi- Hinduism represents, in the first place, a very ancient 
mentally, that the node lines of such plates execute growth of worship and belief ; and is invested with all 
vibrations in a tangential direction. These tangential the authority of age and unquestioned prescription. In 
vibrations are the ones which are first produced if the the second place, it is a very modern religion, whose later 
edge of a drinking-glass is rubbed with the wet finger. developments have neither been reduced to, nor are 

The above 'survey will give an idea of the numerous restrained by, any systematic theology; which is, thcrc- 
contents of the book. As in the treatment of the separate fore, plastic, sensitive to every change in the popular 
problems it touches everywhere the limits of our present beliefs or modes of thought ; and which, in each province 
knowledge, it cannot but demand sound mathematical of India, takes on a local colouring adapted to the neccs- 
knowledge on the part of the reader. Yet the author has sities or customs of the local population. In the third 
rendered it possible, by the very convenient systematic place, Hinduism is not only a religious system, but an 
arrangement of the whole, for the most difficult pro- all-powerful social institution. It forms the outcome of 
blcms of acoustics to be now studied with far greater religious and philosophical thought in India during several 
case than hitherto. He thus proves himself to be a thousands of years; it also represents the *organised 
philosopher who does not lose the liberty of intellectual modes of life at which a great variety of tribes and races 
supervision, even when he is occupied with the most have slowly arrived. This threefold source of strength 
abstruse calculations. II, IlKi.MHOi/rz makes itself felt in every detail. To take one instance : 

Caste is enforced alike by the sanctions of ancient pre- 

1. 


Christian Knowledge ” should undertake a series of and it discharges many of the functions of the mediaeval 
works on non-Christian religious systems.” Nor is it a guilds of Europe, together with others which are effected 
less striking characteristic of our day that it should less smoothly by modem Trades’ unions. It has its 
entrust the work to scholars of so liberal a faith as Prof. | disadvantage*— some of them very serious ones ; but it 
Monier Williams and Mr. Rhys Davids. Dr. Monier curiously resembles, in several of its judicial, social, and 
Williams’s volume on Hinduism forms a model of a charitable aspects, the ckklcsia of the early Christians. 


HINDUISM, BUDDHISM \ AND ISLAM 

By Monier Williams , D.C.L. 2. Buddhism . 
y * * ^ a vids. 3. Isldm and its Founder . 

Z? J* . i?* . s f oba *t, B.A, (London : Society for 

Promoting Christian Knowledge, 1877.) 

T is a sign of the times that a « Snri-tv for 


scription, modern religion, and social utility. It articulates 
the population into communities, each bound together by 
ties of a useful, not less than of a doctrinal sort. Caste, 
with the feelings of kindred and family on which it rests, 
forms the substitute for a Poor-Law in India ; it supplies 
a bond something like that which in America is felt by 
npnnlfi who attend the same meetintr-housc or chapel : 
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Prof. Monier Williams might not accept this view, but we 
recommend his book as at once a scholarly and a practical 
exposition of Hinduism, in a cheap and popular form. 

Mr. Rhys Davids has done his work well, but with a 
difference, in his little volume on Buddhism. He has 
rightly separated the facts (so far as we can ascertain 
them) of the history of the founder from the modern legends 
regarding him. He gives a careful and interesting nar- 
rative of the life, explains the doctrines which Gautama 
Buddha taught, and the system of morals which was sub- 
sequently based upon his precepts and example. Nothing 
could be better than some of the passages which bear 
upon the aspects of Buddhism in Ceylon, China, and 
Tibet. But it is to be regretted that the plan of the work 
permitted of so little space for its influence upon the 
mediaeval forms of Indian ritual and belief. One of the 
most interesting pictures which we possess of a struggle 
between two great faiths is to be found in Hiouen 
Thsang’s itinerary through India in the seventh century. 
The narratives of the Chinese travellers form, indeed, the 
first historical evidence of eye-witnesses with regard to 
Indian manners and beliefs. They supply a key to the | 
subsequent religious developments among the Hindus, 
and well merit a fuller notice. Another point of deep 
interest on which Mr. Rhys Davids’ volume is, perhaps 
necessarily, silent, refers to the industrial aspects of 
Buddhism. It is well known that architecture in India 
began with the requirements of Buddhism, and that those 
requirements profoundly affected its whole subsequent 
history. Moreover, the Buddhist monks were not only 
missionaries ; they were artists, or at any rate artisans, 
who carried a new civilisation as well as a new faith to 
the Asiatic races. Thus it was a Buddhist monk of Corean 
ancestry who, between 662 and 672 a.i>., published the 
secret of making translucent pottery in Japan. The ritual 
of Buddhism stamped its influence on the characteristic 
national industry both of J apan and China ; and as late 
as 1212 we hear of a celebrated Japanese potter, accom- 
panied by a Buddhist monk, going on a mission to the 
mainland to acquire the deeper mysteries of ceramic art. 
The vast number of Buddhist records did much to develop 
the art of writing, while the circumstance that its theology 
centres around a single human life, gave a biographical 
and historical impulse to the nations who adopted it, 
which is unknown among the followers of the older 
Brdhmanical faith. Mr. Rhys Davids’ book is silent on 
these points. But it is only just to him to add that he 
has managed to compress a vast amount of thought and 
information, of a kind perhaps more important from the 
Society’s point of view, into his 250 pages. 

Mr. Stobart’s Isldm is conceived in a less philosophical 
spirit 4< Light and darkness,” he says, “ are not more 
opposed than the loving doctrines of the Gospel and the 
vengeful spirit of the Koran.” “ Darkness and retro- 
gression are engraved on every page of the Preserved 
Book.” This is his conclusion of the whole matter, but 
it fails to explain the secret of one of the great his- 
torical movements which has deeply influenced man- 
kind. Scraps of piety are scattered throughout the book, 
sometimes with a curious effect. Here is Mr. Stobart’s 
conception as to how a chapter on the Ancestry of Ma- 
homet should begin : — “ We have the assurance that 
Noah was ( a perfect man and walked with God ’ (Gen. 


vii. 9) ; and as a ‘preacher of righteousness’ (2nd Peter, 

: i., 5), having with his sons been witness of the flood, 
handed down to his posterity the worship of the True 
God.” Further quotation is unsuitable. Mr. StobarPs 
book will supply a convenient but misleading com- 
pendium for those who wish to know a little about the 
subject. It reproduces the bigotry which disfigured Sir 
William Muir’s “Life of Mahomet,” on which it is chiefly 
based, without the scholarship which rendered that 
Indian civilian’s four volumes the standard English work 
on Isldm. 

OUR BOOK SHELF 

Physical Chemistry, By N. N. Lubavin. Part II. 8vo. 

460 pp. (Russian;. (St. Petersburg, 1877) 

We are glad to notice the appearance of the second 
and last part of M. Lubavm’s most valuable work, 
which is devoted to the most important depart- 
ments of physical chemistry. In this part the author 
deals with chemical reactions in general and dis- 
cusses under this head some of the various theories 
advanced as to the distinctive characters of chemical 
processes ; the stechiometrical laws of Dalton, Gay- 
Lussac, Faraday, Dulong and Petit, &c., all figures 
relative to these laws being given in a tabular form ; 
chemical combinations, i.e. f the formation of compounds 
by heat, light, and electricity, and under the influence of 
other bodies ; the development of energy during chemical 
processes, this chapter containing nineteen very useful 
tables ; changes of properties of bodies when entering 
into chemical combinations ; the decomposition of bodies 
by heat, electricity, and light ; mutual decomposition ; 
and chemical isomerism. U nder each of these heads we 
find a considerable amount of most valuable information, 
skilfully selected from the already immense literature of 
that subject, and always giving the last results of recent 
investigations. The work will be thus of a great value 
for the student, giving in one volume of 800 pages of 
compact print a reliable and often very complete exposS 
of the results reached by science in this most important 
department. 

Elementary Theorems Relating to the Geometry of a Space 
of Three Dimensions , and of Uniform Positive Cur- 
vature in the Fourth Dimension. By Simon Newcomb. 
(From the Jo rnal fur Mathematik , Band lxxxiii., 
Heft 4, 1877.) 

This is an interesting contribution to the subject treated 
of by Riemann, Helmholtz, and others, and in this country 
by Prof. Clifford. The question is considered from the 
standpoint of elementary geometry instead of by the 
analytic method which has been commonly. employed by \ 
writers on non-Euclidian Geometry. r" 

Quatrc Modi les, representant des Surfaces dcveloppables , 

~ avee des Renseigne meats sur la Construction dcs Modules, 
et sur les Singularity qu'ils refresentent. Par V. 
Malthe-Bruun et C. Crone ; avec Qaelques Remarques 
sur les Surfaces devcloppFdes et sur VUtilite des 
Mod! les. Par M. le Dr. H. G. Zcuthen. (Copenhague, 
1877.) 

In the third edition of Salmon’s “Geometry of Three 
Dimensions ” there is (p. 289) a description of a simple way 
of making a model of a developable surface, attributed 
by Prof. Cayley to Mr. Blackburn. This suggested to Dr. 
Zeuthen the idea of drawing on the same model curves , 
having contact of different orders with the edge of 
regression if ante de rebroussement) and of constructing 
new models of a very elementary nature, showing the 
prindtal singularities of developable surfaces. 

FuUaccounts are given in a pamphlet (15 pp.) and direc- 
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tioas for putting the models together, which consist of flat 
r ardbwd marked in accordance with the printed descrip- 
tions. The whole is contained in a neat quasi-envelope 
(nine inches by seven). 

LETTERS TO THE EDITOR 

r The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts . 

No notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 

Glass for Reflectors 

Your last number (vol xvii. p. 226) contains a very interest- 
ing paper by Mr. Norman Lockyer, in which that gentleman 
quotes the following passages from Mr. Grubb s paper 

“ For the 4- foot disc of glass for the Pans reflector, m place 
of that which has so recently resulted in failure, the St. Gobain 
Glass Company require twelve months’ time to perfect (although, 
be it remembered, the quality of the glass is here of no conse- 
quence whatever) ; and I have been myself in correspondence 
with the principal glass manufacturers here and on the Conti- 
nent, and not one of them is willing to undertake even a 6-foot 
glass* disc ; so that it would appear that, above that size, the 
silver-on-glass mirrors are out of the question.” .... “ The 
other great difficulty in the manufacture of reflectors is the an- 
nealing of the disc, and I believe it is this difficulty which limits 
to so narrow an extent the production of glass discs for silver- on- 
glass mirrors.” 

It may be interesting to your readers to know that an attempt 
is now being made to entirely overcome the apparently insur- 
mountable difficulties so clearly pointed out by Mr. Grubb, and 
to obtain at any time without delay, and at a very small co>t, 
discs of glass suitable for making silvered reflectors from 6 to 8, 
or even 10 feet in diameter. 

It is almost impossible to over-rate the difficulty of producing 
massive discs of glass such as the one employed for the 47 {-inch 
reflector of the Paris Observatory, weighing, as it did, no less 
less than 1,546 lbs. in the rough, for, however carefully annealed 
such a mass of brittle, slow-conducting material may be, it will 
always be liable to unequal expansion, deflection, and fracture. 

Fortunately, however, we have commercial plate glass to fall 
back upon ; plates of 1 to 1 4 inch in thickness can be readily 
made and perfectly annealed, and it is to the substitution of 
these large and comparatively thin sheets of glass, in lieu of 
thick cast masses, that my attention has been chiefly directed. 

It is perfectly well known that plates of 1 to 14 inches in 
thickness, if of large area, are subject to a great amount of 
deflection and consequent distortion of the image, which no 
ordinary support or backing can prevent Several modes of 
converting such thin discs of commercial plate gla^s into efficient 
reflectors are about to be put to the test of practical experiment 
for the 5o£-inch silver- on-glass reflecting telescope which I am 
making and erecting at my residence on Denmark Hill. 

Any attempt to support a disc of this diameter of 1 4 inch in 
thickness against a cucheon of any kind, or loosely against a 
plane, nr ust end in failure ; nor can we hope to escape the diffi- 
culty by cementing the glass to any foreign substance whose 
power of conducting heat and rate of expansion differs from that 
of glass, as a giving way of the cement would be only a question 
of time, while distortion would result from unequal expansion of 
Uie two different materials. An intermediate course has there- 
fore been adopted. 

A strongly ribbed hollow cellular casting is made of iron 52* 
inches .n diameter, and 13 inches in thickness, weighing 1,400 
1 v • ; dowly cooling in its mould, it will agaTn heated to 
about 900°F..jnd then Be again slowly cooled ; the whole of the 
external skin of the casting will be turned off in the lathe, and 
its lace made into a true plane, less the final process of scraping : 
it will then be thnee annealed in oil, each time slowly raising 
the temperature from 6o° up to 6oo° F., and each time slowly 
cooling it again. When all undue tension has thus been got rid 
of, its free will be finally scraped to a true plane, and a small 
spiral channel iV ^ && inch deep, and the same in width, will 
be formed on the flat free, the channels being about 4 an 


inch apart from each other, and extending from the centre 
nearly to the outer edge of the metal surface. One side 
of the glass disc having been previously ground flat by 
the plate-glass manufacturer, will have a second grinding 
on the grooved plane, so as to insure perfect contact all 
over its surface ; the emery haying been all carefully removed, 
the surface of the iron plane is to be slightly moistened with 
olive oil, and the disc of glass replaced upon it. A flanged iron 
ring will then be placed around the glass disc, and screwed firmly 
to the iron surface, leaving a clear annular space of about l of 
an inch wide l>etween the periphery of the glass disc and the 
ring ; a permanently tenacious viscous matter (of the character of 
soft marine glue) will then be poured into this annular space, 
forming an air-tight junction between the iron plate and the glass 
surface, and at the same time admitting the glass to expand or 
cortract freely. A partial vacuum will then be formed beneath 
the glass by exhausting the air through a central hole communi- 
cating with the spiral groove ; the glass dise will then be held 
firmly in contact with tne entire surface of the iron plane, which, 
however, is free to slide under the glass when undei going 
expansion or contraction. I have found by repeated experi- 
ments (many years ago) that plate glass (say of 1 of an inch only 
in thickness) so held on to an unyielding plane, may be 
repeatedly struck by the rounded face of a heavy wooden mallet, 
with the greatest violence, without producing a single fracture, 
so complete is the support thus afforded. 

It is important to bear in mind that a glass disc so held docs 
not rest on its lower edge when placed in a vertical position, nor 
are the upper portions of the plate allowed to press on, and be 
supported by the lower ones, as is inevitably the case with a 
mirror loosely suspended in a sling in the ordinary manner, but 
on the contrary, every portion of the glass disc is sustained and 
supported in position by atmospheric pressure, and held flatly 
and firmly against a corresponding portion of the unyielding iron 
plane, free from any accumulated downword pressure. 

The expansion by heat of plate-glass and cast-iron are in 
round numbers as 19 is to 22, and the differential amount of this 
expansion between the extreme range of summer and winter 
temperatures, would cause the iron to exceed the diameter ol 
the glass by about ^ of an inch ; — this minute sliding motion of 
the two smooth planes upon each other would notin the slightest 
degree alter the curved face of the mirror. 

The glass disc having been thus finally and permanently 
attached to the iron plane, the latter would be supported in its 
cell by bands passing round it as usual, and with a system of 
triangular supports at the back. The weight of this strong-ribbed 
hollow cellular plane, of 13 inches in thickness, is only 
1,400 lbs., while a disc of equal diameter in speculum metal, if 
only 4I inches in thickness, would weigh about 2,700 lbs. ; 
hence such a compound metal and glass reflector is lighter than 
a solid cast glass one, and but little more than one-half the 
weight of a reflector made of ordinary speculum metal, while its 
thickness being three times as great as the latter, it would, when 
in use, and also while undergoing ,the polishing operations, be 
perfectly free from deflection. 

Hitherto I have spoken only of the mode of mounting’ the 
glass disc on its iron support ; it now remains to convert the 
flat surface of the glass disc into a shallow concave reflector. 
For this purpose I have made experiments in turning glass con- 
caves with a diamond-cutting tool mounted on a slide-rest, and 
I have found that in this way glass affords nearly the same 
facilities for shaping in the lathe that iron or brass would do 
under similar conditions ; it therefore follows that lenses of all 
shapes and sizes may be brought approximately to a true figure 
with very great ease and rapidity. 

Satisfied with this result, I am now erecting in my laboratoipr 
a lathe of peculiar construction and specially adapted to this 
purpose with a bed fifty feet in length, and having a fifty-four 
inch diameter face plate at each end of the mandrjl. A massive 
radius-bar or frame of double the intended focal frngth of the 
reflector, moves on an adjustible pivot attached to the lathe-bed, 
while the other end of the radius frame carries a s^de- rest in 
which a diamond-cutting tool is mounted, and tyr means ot 
which a spherical concavity is rapidly and truly turned over the 
whole face of the glass disc, and of any desired radius, whue a 
second plate of glass or metal is turned into a convex surface on 
the other face-plate «f the lathe, thus furnishing a convex grinder 
of the exact same radius as the concave reflector. Special 
arrangements are made to neutralise any difference in the length 
of the radius-frame by expansion or contraction during the 
turning operation, and provision is also made for gauging to the 
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J-jjth of an inch the focal length of the convex and concave 
surfaces under operation, v > 

Although I have. heretofore described the cellular casting as 
having a flat face, it will he obvious that if made into a concave 
corresponding with the intended focal length of the reflector that 
much thinner sheets of glass than those before named may be 
employed by first bending them to the required curve and fitting 
them by grinding to the concave iron surface, so that a glass 
reflector can on this principle be made just as large as a plate- 
gloss manufacturer can produce an ordinary thin plate. 

A description of the novel arrangements which I employ for I 
grinding and polishing the spherical concave reflector, and its j 
conversion into a paraboloid of revolution would carry me far | 
beyond thn already too lengthy remarks 1 have made, and which | 
had for their primary object simply to show that we may still | 
have good reason to hope that silvcr-on-glass reflectors of large 
diameters arc within our reach. Henry Bessemer 

Denmark Hill, January 21 

A Telephone Without Magnetism 

Fok some time, past I have been experimenting with the view 
of transmitting articulate sounds through wires without the aid 
of electricity or magnetism. 

I have now been quite successful, my experiments proving that 
the sounds of the human voice can be carried by vibrations 
through considerable lengths of wire. 

hast night conversation was carried on with ease between four 
individuals, situated in different rooms. Piano music, singing, 
laughing, and breathing, were all clearly transmitted to the ear. 
The whole distance would be about fifty yards. 

The communication was effected by means of a mouth-piece 
vith a vibrating disc in connection with the wire. 

Glasgow W. J. Millar 

Change of Habits in Toads 

While prosecuting my field-work as Paleontologist of the 
United States Geological Survey of the Territories, under the 
direction of Prof. F. V. Hayden, in Colorado, during last season, 

I had the opportunity to make some very interesting observations 
in relation to a change of habits in the common toad \Bufo amt - 
ricana). The district referred to is that portion of the great 
plains which lies immediately adjacent to the eastern base of the 
Rocky Mountains, and which is traversed by the South Platte 
River and its tributaries there. 

The valleys of these streams arc broad and shallow, and the 
streams heading in the immediately adjacent mountains have an 
abundant flow of water ; so that large tracts of land in all those 
valleys have been brought under cultivation by irrigation. Irri- 
gation is necessary in all that region, for it lies within that por- 
tion of the United State* domain upon which the annual rainfall 
is insufficient for the purposes of agriculture. 

With the irrigation of the land came increased and perennial 
vegetation ; with that came increased insect-life, and with that 
an increase of birds and toads. The irrigating ditches are every- j 
where numerous, and during the season of growing crops they ' 
are frequently visited by men to regulate the flow of water to the 
land. 

This and other circumstances disturb the toads that frequent 
the shades of the herbage which grows upon the borders ol the 
water. It is no uncommon thing for toads as well as frogs, to 
jump into the water when disturbed, but the habit of the former 
is to make a shallow dive, rise immediately to the surface, and 
swim upon it by a sweeping curve to the shore again, not resting 
until the brink is gained, upon which they tarry a while before I 
coming upon the land. 

Frogs, on the contrary, when disturbed, make a strong dive 
directly to the bottom, upon which they lie prone, with the legs 
flexed against the body, and into the mud of which they settle 
themselves a little. Here they remain and exhaust the patience 
of one who may attempt to wait for them to rise. Now the 
toads in this irrigated region have adopted,preciiely these com 
habits of the frogs when disturbed upon the borders of 
ditches, as I repeatedly witnessed. I regard this as the resump- 
tion of an instinctive trait that has been potentially transmitted 
from a former face 6 f Anourous that were less differentiated than 
frogs and toads are how from each other ; and that the lately 
introduced change of physical conditions in tfie region has caused 
the toads to resume habits which the frogs have never abandoned, 
Washington, D.C, tSuittary 6 * 4 C. A. White 


Talking Photographs 

The article from the Scientific American on the phonograph 
which is quoted in Nature, vol. xviL p. 190, concludes as 
follows : — “It is already possible, by ingenious optical con- 
trivances, to throw stereoscopic photographs of people on screens 
in full view of an audience. Add the tal k i n g phonograph to 
counterfeit their voices and it would be difficult to carry the 
illusion of real presence much forther.” 

Ingenious as this suggested combination is, I believe I am in 
a position to cap it By combining the phonograph with the 
kinesigraph I will undertake not only to produce a talking picture 
of Mr. Gladstone which, with motionless lips and unchanged 
expression shall positively recite his latest anti-Turkish speech in 
his own voice and tone. Not only this, but the life-size photo- 
graph itself shall move and gesticulate precisely as he did when 
making the speech, the words and gestures corresponding as in 
real life. Surely this is an advance upon the conception of the 
Scientific American ! 

The mode in which I effect this is described in the accom- 
panying provisional specification, which may be briefly summed 
up thus : Instantaneous photographs of bodies or groups of 
bodies in motion are taken at equal short intervals — say quarter 
or half seconds — the exposure ot the plate occupying not more 
than an eighth of a second. After fixing, the prints from these 
plates are taken one below another on a long strip or ribbon of 
paper. The strip is wound from one cylinder to another so as 
to cause the several photographs to pass before the eye suc- 
cessively at the same interval-. Jof time as those at which they 
were taken. 

Each picture as It passes the eye is instantaneously lighted up 
I by an electric spark. Thus the picture is made to appear sta- 
tionary while the people or things in it appear to move as in 
nature. 1 need not enter more into detail beyond saying that if 
the intervals between the presentation of the successive pictures 
are found to be too short the gaps can be filled up by duplicates 
or triplicates of each succeeding print. This will not perceptibly 
alter the general effect. 

I think it will be admitted that by this means a drama acted 
by daylight or magnesium light may be recorded and reacted on 
the screen or sheet ol a magic lantern, and with the assistance 
of the phonograph the dialogues may be repeated in the very 
voices of the actors. 

When this is actually accomplished the photography of colours 
will alone be wanting to render the representation absolutely 
complete, and for this we shall not, I trust, have long to wait. 

Wordsworth Donisthorpe 
Prin:e’s Park, Liverpool, January 12 

Sun-spots and Terrestrial Magnetism 

1 heg to direct l*i of. Piazzi Smyth’s attention to an article in 
the Anmtairc du Bureau lies Longitudes for 1878 by M. Faye, 
entitled “ La M* corologie Cosmique,” in which this distinguished 
asronomer and meteorologist says: — “Laperiode des taches, 
portce h ll^'l par M. Wolf n’etant pas egale i celle des varia- 
tions magnetiques (10" '45), ecs deux phenomenes n’ont aucun 
rapport entre cux.” It thus appears rather premature to suppose 
that the sun-spot cycle and the terrestrial magnetic diurnal oscil- 
lation cycle are intimately connected. A. W, Downing 
Greenwich, January 21 

Great Waterfalls 

In reply to Mr. Guiliemard’s inquiry in Nature (vol. xvii. 
p. 22 1 ) he will find some account ot the Kiivari or Cauvery Falls 
iri the ** Mysore Gazetteer,” recentlyjcompiled under orders of the 
j Indian Government, vol. ii. pp. 271-273 (Bangalore, 1876). 
copy is doubtless to be seen at the India Office Library. 

* Edinburgh, January 21 W. W. Hunter 

Mechanical Analysis of the Trevelyan Rocker 

Almost every physical cabinet possesses one of Trevelyan’s 
rockers, and yet it is rare to find one which always works well 
and gives complete satisfaction. Some two years ago haying 
experienced this difficulty in New York, where I was then 
Professor of Physics, 1 requested Mr. Robert Spice, F.C.S., of — 
230, Bridge Street, Brooklyn, U.S., a very skilful constructor of J 
;ic instruments, and a thorough physicist, to make for me J 
J of these rockers and ascertain, if possible, the condition^ ] 
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of succet s. After many experiments with rockers of different sixes 
and angles, Mr. Spice obtained a formula by which a perfectly 
satisfactory rocker can be constructed, as several trials since 
then, both in America and Europe, have convinced me. Be- 


lieving that there are many other professors who feel interested 
in this matter I communicate to the readers of Nature, at Mr. 
Spice’s request, his analysis of the rocker. 

Let a b c d be the principal section of the rocker. Draw an 
indefinite base-line through the points c and D. From the point 


b let fall the perpendicular n e, and from f the perpendicular 
FD. 

When the lead support raises (by expansion) the point D 
the point c becomes the fulcrum, and the line n s represents the 
complimentary arm of an imaginary lever cdk of the third 
order. In proportion as the distance c D is very small in com- 
parison with the distance D s, in a like proportion will greater 
force be required to raise the rocker, and vice versa . 

By experiment on a right-angled prismatic rocker (*.#. if the 
lines a c and B D be produced the angle at their intersection 
would be a right-angle) it was found that the most certain and 
pleasing effect was obtained when the distance c d was to the 
distance n e as 2 : 5. 

In the case of a right-angled, rocker as above, "of course the 
distance D a = the distance D F. 

By making the rocker-angle less than a right-angle, the 
distance D f would exceed the distance D k. This, it is believed, 
would be an advantage, as the leverage would remain constant 
and the additional weight would have the effect of raising 
the note. 

The length of the rocker should be equal to L J twice a b. The 



length of the handle should be four times A «, Finally, in prac- 
tice, the angles c and D are slightly flattened, by filing, to 
prevent adhesion to the lead by linkage, also to gain a larger 
heating surface. 


The lead should have the form shown in the section below, 
and should weigh from three to four pounds. 

Samuel II. Frisbek 

1 r, rue des Recollets, Louvain 


No Butterflies in Iceland 

A FEW months ago. at a meeting of the Linnean Society, Mr. 
McLachlan, when speaking of the various species of butterflies 
brought to England from the far north by the last English Arctic 
expedition, mentioned incidentally that .there were no butterflies 
in Iceland. 

On looking up some old books on the subject, in which I had 
the most able assistance of Mr. Erickr Magnussen, of Cam- 
bridge, we found at folio 602 of a book entitled, Olaffson 
(Eggcrt) Reise giennem, Island. Soro, 1772. 

Lepidoptera. 

L. phahnur. 

,, maxima. 

,, finctuata , 

,, Rcometra , 

,, iota aurea. 

Again, in a work by R. Mohr, 1786, folios 90 -91, under the 
head “ Lepidoptera,” we have— 

L . f balance. 

„ gra minis. 

„ betularia . 

,, oltvacea. 

„ lucerina. 

,, vaccinii. 

„ finctuata. 
if pratclla % &c„ &c., 

to "rtkonty, and not at all likely 

uol«Tit weremfe !* 1 * 1 ***** * C nCW * no bulterflics in IcclAnd » 

in . wbicb these perfectly opposite autho- 
rities can be reconciled (unless we throw aside those of a hundred 
yeanago as worthies), u to suppose that in the interval the 
butterflies and tbeirlarvsehave been destroyed-not an impos- 
able circumstance in Iceland, which has been almost, if not 


wholly, covered with pokonous volcanic ashes from time to 
time. John Rae 

I Kensington, January 18 

1 

The Great Pyramid 

I have been reading in Mr. Piazzi Smyth's book on thl* 
subject (“Our Inheritance,” &c.). From the measurement* 
made or cited by the author it appears tolerably clear that if the 
vertical height of the pyramid, as originally built, be taken a* I *, 
the total length of the four base lines will be twice 314159, &c„ 
the number which expresses the circumference of a circle whose 
diameter is 1. At first sight this statement seems startling, but 
I think it may readily be acceded to, and that neither Mr. P. 
Smyth nor anyone need believe that by inspiration or otherwise, 
the architect knew the above relation of diameter to circumfer- 
ence, or was a cirde-squarer in any special sense. I conceive 
the architect to have done something like the following 
I Deciding first upon the vertical height of his intended pyramid, 
he took a cord, equal in length to that vertical height, and with 
it as a radius described a circle on level ground. Along the 
circumference of this circle he laid 'another cord, the ends ot 
which met and were fastened together. The circle being thus 
formed, he drove four pegs, at equal distances inside the cord, 
so as to stretch it out into a square. The square thus formed 
gave the lines for the base of the pyramid ; and it is obvious 
that thus the ratio of diameter to circumference would necessarily 
be built into the pyramid, however ignorant the architect might 
I be. Working drawings (actual size) of surfaces, angles, ebam- 
bers, passages, snd other things would easily be laid out on the 
I ground. The dimensions of the so-calle 1 King s chamber, and 
i of a coffer or stone chest therein, which appear to involve the 
i above ratio of I to 3*14159, &c., wete, I think, arrived at by a 
| somewhat similar process of construction. 

Now as sp the religious aspect of the case and an easy bit of 
“ development.” A cone is a well-known ancient religious 
symbol (of the kind denounced by Mr. P. Smytl* M undean), 
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and no doubt cones had been erected before the time of Cheops, 
and had their meaning and uses. Probably they were first made 
of earth, and the circular base would no doubt be set out by a 
cord, as above described. Cheops, by hi; architect, squared the 
circular bpe, getting thereby lines much better adapted to stone 
work, whilst still keeping the old sacred emblem, though in a 
developed form. It may, I believe, be traced down to many 
modern forms not often suspected of bearing any relation to it. 

Helper, January 17 J. G. Jackson 

Acoustical Effects of Atmospheric Pressure 

On tapping an ordinary bell-jar receiver alter exhaustion, the 
following was noticed. The note derived from percussion after 
exhaustion was sensibly of a higher grade than that obtained 
from the glass containing air. On gradually letting the air in, 
the note sank directly as the amount of air so introduced. We 
conclude that the phenomena here recorded are connected with 
the atmospheric pressure, and that the note yielded is a function 
of the atmospheric pressure. Can any of your readers suggest a 
method for tne investigation of the observed facts, if no investi- 
gations have been before made on the subject. 

Rugby, January 19 G. Rayleigh Vicars 


TRANSATLANTIC LONGITUDES' 

I T will be remembered that a preliminary account of 
the results of the transatlantic longitude determina- 
tion of 1872 was published in Vol. xxii. of the Proceedings 
of the American Association for the Advancement of 
Science. We have now received the final report of M r. 
Hilgard, which embodies not only the results, but also the 
observations, and which sets forth concisely the manner 
in which the former were deduced from the latter. 

The importance of fixing with the greatest precision 
achievable, the longitude of some point in the coast survey 
triangulation with reference to Greenwich, led the U.S. 
Government promptly to make use of the means afforded 
by the completion of the Atlantic telegraph cable from 
Ireland to Newfoundland. 

The first telegraphic longitude determination through 
it, made under tne direction of Dr. 11 . A. Gould, in 1866, 
although it surpassed in exactness all r suits obtained by 
different methods was subject to a small but indeterminate 
correction, the “ personal equation ” between the American 
and the standard Greenwich observer. 

Use was therefore made of the French cable in 1870 to 
make another determination under different circumstances, 
and under the charge of Mr. Dean the longitude difference 
between Brest and Cambridge, U.S., as before, was obtained ; 
but as at that time no cable was in operation between 
Brest and England, the connecting link, lirest-Greenwich, 
remained undetermined until 1872, when Mr. Hilgard 
took charge of the work necessary to supply this deficiency, 
and since the opportunity was afforded, to repeat the 
Transatlantic determination. This time an intermediate 
station, St. Pierre, on the American side, was introduced, 
thus varying still more the conditions under which this 
third determination was made. 

The general plan of operations was to unite at Brest 
time signals from St. Pierre, Greenwich, and Paris. The 
co-operation at the last-named stations of the Astronomer- 
Royal, Sir G. B. Airy, and of M. Delaunay, and the 
generosity of the telegraph companies, enabled Mr. 
Hilgard to finish the work successfully in September of 
that year. 

We can only advert briefly to one or two points of 
interest The accordance of the results appears to have 
been due in' a great measure to the attention given to the 
accurate determination of the relative personal errors of 
the observers, which gave also indirectly the “ personal 
equation * correction, lacking in the longitude determina- 
tion of 1866. 

11 Final Report on the Determination of 1872. with a Re vie v# of Previous 
Determinations. By J E. Hilgard. From the United States Coast Survey 
Report for 1874 


Incidentally, the “ wave-time” of the cable signals was 
deduced, and on the assumption of equality in time in 
either direction, the resulting wave-time from Brest to St 
Pierre, through a length of cable equal to 2,070 statute 
miles, is given as os. 351 ± s. '003. 

The final results are given as follows, and the author 
remarks “that the close agreement of the three indepen- 
dent determinations made in different years is no less 
surprising than it is satisfactory.” Even if we assume, as 
Mr. Hilgard evidently does, the identity of the results as 
accidental within the limits of the probable errors assigned, 
the determination must be characterised as being of the 
highest order of precision. 

Longitude of Cambridge (llirvard College Observatory dome) west 
of Grn>r < eft (meridian) : — 

t o ,r k m. s. s. 

4 44 3°*99±o*io 

I « 7 ° ... 3098-^0*06 

l $ 7 z 30 98 ± 0*04 

Mean 4 44 30 *98 ± 0*04 

Referring this mean value to Paris (meridian of France) 
we have : — 

Cambridge— -Paris 4h. 53m. 5is*95 ± os. *06 

These results, combined with elaborate determinations 
of the longitude difference, Washington* Cambridge, 
give : — 

1). m. 

Washington (Naval Observatory) 

— Greenwich ... 5 S 12*09^-0*05 

Washington (Naval Observatory) 

— Parib ... ... 5 17 33*06^-007 

We may, therefore, consider the geographical position 
of the Washington Observatory as one of the best deter- 
mined in reference to pthers. 

One of the incidental but highly important results of 
this expedition is the longitude difference Greenwich- 
Paris, the accuracy of which was checked by the condi- 
tions involved in the closing of the longitude triangle 
Greenwich-Paris-Brest. The result, 9m. 20S/97 must 
now supersede the value obtained by Mr. Leverrier in 
1854, which it exceeds by nearly half a second. 

ANTOINE CESAR BECQUEREL 

I T is with regret that we record the death of the noted 
French physicist, Prof. Becqucrel, which occurred on 
January 18, in Paris. Antoine Cesar Becquerel was bom 
at Ch&tillon-sur-Loing, m the Loiret department, March 8, 
1788. After completing a course in the Paris Polytechnic, 
he entered, in 1808, the Imperial Engineer Corps. It 
was no time of idleness for young officers, and he was 
shortly in active service, taking part in the entire Spanish 
campaign under General Luchet. Here he was present 
at the sieges of Torbosa, Tarragona, Lagonte, and Va- 
lencia, and manifested such marked abilities that in 1812 
he returned to Paris to receive the rank of captain, and 
be presented with the Cross of Chevalier of the Legion of 
Honour, from Napoleon’s own hands. In the following 
year he was sent by the Emperor to complete the fortifi- 
cations on the German frontier. At the fall of the 
empire, in 1815, he resigned his position as chief of 
battalion in the Engineer Corps, and devoted himself 
exclusively to physical and chemical research, accepting 
a position as teacher in the Musee d’Histoire Naturelle, 
of Paris. In 1837 he was made professor in this insti- 
tution and occupied this position up to the time of his 
death. Shortly after entering upon his scientific career 
he commenced the remarkable series of investigations in 
electricity and magnetism which have been uninter- 
ruptedly continued during the past half-century, and have 
linked his name closely with every branch of these two 
leading departments of physics. In thermo-electricity 
Becquerdflirried out a large number of experiments on th$ 
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currents caused by heating both a single metal and two 
metals in contact, and formulated the well-known thermo- 
electric series, bismuth, platinum, lead, tin, gold, silver, cop- 
per, zinc, iron, and antimony. I n his studies on atmospheric 
electricity he proved that the water of the ocean and the 
solid crust of the earth are in opposite electrical con- 
ditions, a fact which explains the positive state of the air 
immediately above the sea, while at a distance from the 
ocean the positive change is noticeable only at a certain 
height above the earth. The physiological effects of the 
electric current formed likewise the subject of numerous 
observations, and by means of delicate apparatus he was 
able to demonstrate the development of minute currents 
by the various operations of life, the movement of the 
muscles, &c. In view of the purely chemical character of 
these operations these observations harmonised perfectly 
with the theory which he advanced that electric currents 
were produced bv all chemical unions and decompositions. 

The effects of 'electricity on the colours of flowers, he 
showed to consist chiefly in a mechanical bursting of the 
cells containing colouring matter, and not in a chemical 
change. The conductive powers of a number of elements 
and compounds for the electric current, as well as the 
thermal phenomena in bad conductors, formed likewise 
the subject of numerous investigations. In magnetism 
Becquerers researches were confined chiefly to the demon- 
stration of the ability of all bodies to be magnetised, and 
to the phenomena of terrestrial magnetism. His favourite 
field of discovery, and that in which he obtained the most 
brilliant results, was electro-chemical action ; in the 
variety and value of his contributions in this department 
he is certainly surpassed by no other physicist, while he was 
the first to grasp and sum together the scattered observa- 
tions, and fairly mould them into a science. In 1834 he 
observed the deposition of metal on the negative elec- 
trode when the two poles of a pile were introduced into 
solutions of the salts of various metals. Shortly after he 
discovered that by using feeble currents the metal could be 
deposited very evenly and equally on the surface of the 
electrode, and that the two solutions required for the 
purpose could be kept from mingling by the use of gold- 
beater’s skin or animal membranes, without hindering the 
current. These facts were at once made use of by De la 
Rive, of Geneva, who based on them his technical process of 
gliding in 1840. Although not the first to make the prac- 
tical application of his discoveries, Becquerel rapidly im- 
proved the methods derived from them, and contributed in 
swift succession an enormous number of facts which serve 
as the fundamental principles of the art of galvano-plastic. 
These are to be found in a compact state in Smee’s 
Elements of Electro-metallurgy. Becquerel’s famous 
Oxygen- circuit , discovered at this time, made his name 
known at once to a large circle, on account of its simple, 
practical quantities. It consists of a glass tube covered at 
one end with linen, which supports a layer of kaolin, and 
designed for the solution of the metallic salt to be 
reduced. This is placed in a vessel containing a dilute 
acid, and the object to be electro-plated is immersed in 
the solution after being connected by a wire with a 
platinum plate in the acid. The action begins instan- 
taneously, and is both rapid and regular. Another well- 
known apparatus is his depolarise r, an arrangement 
designed to obviate the reverse currents produced by the 
gaseous deposits on platinum electrodes, and consisting 
essentially, in ? continuous shifting of each of the plates 
to the liquid of the other, so that they have no opportunity 
to become polarised. The oxygen-circuit, with its gentle 
regular current, was used by Becquerel for the decomposi- 
tion of a large variety of chemical compounds. Among 
the more noteworthy preparations by its action can be men- 
tioned aluminium, silicium, beryllium, sulphur, and the 
various earthy and metallic phosphates. Equally extensive 
were the preparations of crystalline salts, notably those oc- 
curring in nature, by the action of the electric current on 


mixed solutions or on solutions of soluble salts in con- 
tact with insoluble substances. Daring the past ten years 
his attention has been almost exclusively devoted to the 
novel and remarkable electro-capillary phenomena first 
observed by him in 1867. These can be observed in their 
simplest form when a cracked test-tube containing a 
solution of cupric sulphate, for example, is immersed in a 
solution of sodic sulphide. A deposition of metallic 
copper takes place at once on the crack. Tnis elementary 
fact has been elaborated in a variety of directions with 
numerous solutions, and the laws regulating the develop- 
ment of electric currents by capillary action partially 
enunciated. The study of these phenomena is, however, 
still in its infancy. Becquerel regarded them as explana- 
tory of the deposition of metals in veins in the rocks and 
of many physiological reactions taking place in the vege- 
table and animal tissues. A very detailed account of 
the experiments is to be found in vol. xxxvi. of the 
Mtmoires de Vlmtitut . 

Desp te his manifold experimental investigations, Bec- 
querel was an indefatigable author, and contributed a 
most valuable series of standard works to the physical 
literature of the past forty years. , In the seven volumes 
of his “ Traite experimental de l'Electricitd et du Mag- 
ndtisme, et de leurs PhdnomOmes naturels,” 1834-40, he 
presented these two sciences with a completeness and 
systematic arrangement which has been hitherto wanting 
in physical literature. This work was followed by 
“ Elements d’Electro- Chimie appliqude aux Sciences natu- 
relles et aux Arts,” 1843; " Trail* de Physique consi- 
dered dans ses Rapports avec la Chimie ,” 1844, 2 vols. ; 
“ Elements de Physique terrestre et de M^idorologie,” 
1847; “Trait* de l’lilectricit* et du Magndtismc ; leurs 
Applications aux Sciences physiques, aux Arts, et h. 
1’ Industrie,” 1856,3 vols.; Resume de l’Histoire de 
r£lectricit <5 et du Magndtisme,” 1858 ; and “ Des Forces 
physico-chimiques et de leur Interpretation dans la Pro- 
duction des PhenomCmes naturels,” 1 H7 5 . 

In 1829 Becquerel was elected a member of the French 
Academy, and received in 1874 the Medaille Cinquante- 
naire, although he had been but forty-five years a 
member. His scientific communications are to be found 
in the Camples Rcndus of the Academy and in the A /males 
de Chimie et Physique . The Royal Society elected him 
as a corresponding member a number of years ago, and 
he was one of the three French savants who have been 
recipients of the Copley Medal. In 1865 Napoleon III. 
decorated him with the Cross of Commander of the 
Legion of Honour. . 

Prof. Becquerel leaves behind him a son, Edmond 
Becquerel, Professor of Physics in the Conservatoire des 
Arts et Metiers, who has assisted his father for a long 
series of years in the compilation of his numerous works, 
and whose researches in electricity (airly rival those of 
the latter. The funeral ceremonies took place on 
Monday in the church of St. Medard, at Paris. 


DA VYUM 1 

A BOUT the middle of this year (1877) I succeeded m 
rV isolating a new metal belonging to the platinum 
[roup. 1 named it Davyum, in honour of Sir Humphry 

Javy, the eminent English chemist. -vtracted ■ 

The platiniferous sand from which it has been extracted 

* From an article by SergiiiB Kern in La Nature. 

1 The sand treated had the following composition 8o . o;J 

Platinum " ”, g , 5 

Iridium *" 0 61 

Rhodium •** ••• ••• *** ,,, t’3S 

O-mium 

Palladium 643 

Iron ... 0 *3# 

Rutheniufc .. 

Copper 
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was treated, for the separation of the metal, by the analy- 
tical method of Prof. Bunsen. The mother-liquor obtained 
after the separation of the rhodium and iridium was heated 
with an excess of chloride of ammonium and nitrate of 
ammonium. A dark red precipitate was obtained after 
calcination at red heat It yielded a greyish mass 
resembling spongy platinum. The ingot resulting from 600 
grammes of mineral weighed 0 27 kil. 

The metal was dissolved in aqua regia, in order to 
examine the action of different reagents on the solution. 
Potash gave a clear yellow precipitate of the hydrate of 
dayvum, which is easily attacked by acids, even by acetic 
acid. The hydrate of davyum dissolved in nitric acid 
gave a brownish mass of nitrate of davyum ; by 
calcining this salt a black product is obtained, which is 
probably the monoxide. 

The chloride of davyum, dissolved in a solution of 


potassic cyanide, gave, by gently evaporating the solution, 
beautiful crystals of a double cyanide of davyum and 
potassium. In this salt the potassium may be replaced 
by several metallic elements. The cyanodavic acid is 
very unstable ; it is isolated by passing a current of 
sulphuretted hydrogen through a solution of the double 
cyanide of lead and davyum. Sulphuretted hydrogen 
produces, in the acid solutions of davyum, a precipitate 
of sulphide of davyum, which is easily attacked by the 
alkaline sulphides, yielding probably a series of sulpho 
salts. 

A concentrated solution of chloride of davyum yields, 
with potassic sulpho-cyanide, a red precipitate, and when 
gently cooled, produces large red crystals. If the same 
precipitate is calcined the sulpho-cyanide of davyum takes 
the form of a black powder. These reactions show that 
this salt is allotropic. 



Spectrum of davyum according to the data of Sergiu* Kern. 


The chloride of davyum is very soluble in water, of davyum given in my first note to the Academy being 
alcohol, or ether ; the crystals of this salt are not deli- 9.385 at 25 0 . 

quescent. The calcined salt gives the monoxide as a M. Alexejeff has undertaken the determination of the 
residue. Chloride of davyum forms double salts with the equivalent of davyum ; but as the quantity of davyum 
chlorides of potassium and ammonium. They are inso- which I possess is very small, txact researches are diflfi- 
luble in water and very soluble in absolute alcohol. The cult. Preliminary experiments have shown that the 
double salt of sodium and davyum is almost insoluble in equivalent is greater than ico, and probably about 150- 

water and alcohol; this reaction is very characteristic, 154. 

because many sodic salts of the platinum group are very Some newplatiniferous sands, which are to be placed at 
soluble in water. our disposal, will yield a sufficient quantity of the new 

This chloride of davyum is the only one which exists, metal for additional experiments. We hope to have in 

as the second (product, containing more chlorine, is time nearly 1*2 gr. of davyum. 

decomposed during the evaporation of the solution, disen- Finally I have investigated the spectrum of davyum by 
gaging chlorine. vaporising the metal in powder between the carbons of 

I have made some new researches on the density of the electric lamp. The spectroscope at my disposal is 
melted davyum ; three experiments gave the following not powerful enough to show precisely all the secondary 
numbers : — 9,3^3 9,387, 9,392 at 24°. These results agree lines. This is why I have only indicated the principal 
very sensibly with those of my first researches ; the density lines easily visible in my spectroscope. J 


THE GREAT DETONATING METEOR OF 
NOVEMBER 23, 1877 

T_J AVING fully discussed the whole of the accounts of 
A A the great meteor that have reached me, consisting 
of some ninety direct communications and forty or fifty 
newspaper cuttings, I have the pleasure to forward to 
Nature a condensed description of it. 

The points of most importance to be determined are — 
I. The true orbit which is obtained from a knowledge of 
the radiant and velocity of motion. 2. The height at 
which it first became luminous, as our knowledge of the 
real extent of the earth's atmosphere depends exclusively 
upon such determinations. 3. The height at which it 
exploded and came to an end. That this last is connected 
with the physical condition and constitution of the body 
cannot be doubted. The brightness of meteors seems 
always to depend upon the distance they penetrate into 
the air. Generally, when they get below 30 or 40 miles, 
they are very remarkable. 

The Greenwich mean time was 8h. 24m. 30s. on 
November 23. 

There are but few descriptions of the path qf the great 
meteor in question from which to derive the radiant 
point Five of the fully-described tracks meet almost 


exactly in R.A. 62°, N.P.I). 69°. The others tend to 
support this position rather than to alter it, but many are, 
as is usual, extremely wild, passing 20°, and even 30° from 
it. To an observer situated near the middle of the north 
coast of Wales, this radiant would bear south 74 0 E., at 
altitude 37° 

The meteor first came visible to Mr. T. B. Barkas, at 
Newcastle-on-Tyne, to another observer at Tynemouth, 
to the Rev. G. lliff, at Sunderland, and Mr. E. Pikard, at 
York, at the great height of 96 statute miles. The 
observers agree very closely. It is probable, of course, that 
had any one been actually looking in the right direction, it 
might have been seen a little earlier when it was still 
higher. A height exceeding 90 miles is certain. The 
meteor was then vertically over a point 13 miles north 
of Derby, and its appearance was that of an ordinary 
shooting star. Descending in the air at the inclination of 
39 0 to the surface of the earth, when 48 miles exactly over 
Liverpool, it became intensely brilliant, so suddenly, that 
many observers speak of this as the first explosion. 

It was at this instant that it attracted universal atten- 
tion. People as far distant as Essex, Roscommon, 
Edinburgh, Bristol, and Queenstown, 200 miles from it, 

£ „ 1 Comptes Rettdus and Chemical New, 
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describe it as being nearly as large as the full moon and 
greatly exceeding it in brilliancy. An observer at Ashby- 
de-la-Zouch first noticed his shadow, and those of neigh- 
bouring trees thrown towards the moon, then shining 
brilliantly in the east. Persons much nearer the scene, 
sitting in rooms with the blinds down, were frightened 
by the flood of light that suddenly found its way in. The 
meteor exploded with great violence at the height of 14 
miles over the Irish Sea, 20 miles N.N.NV. (true) of 
Llandudno. The total length of path was 135 miles, 
which was traversed in about 8 seconds of time, or with a 
velocity of 17 £ miles per second, as determined from 
twenty-three estimations of its duration. 

The streak left in the air extended for 40 miles along 
the track, and was not less than 2,000 feet in diameter. 

The violence of the explosion was such, that at Bangor, 
Beaumaris, Conway, and Llandudno, doors and windows 
rattled, and people ran out to see what was the matter. 
As far as Chester the sound resembled u thunder not very 
far distant,” or 41 a salvo of artillery.” 

It is a fact worthy of thoughtful consideration that the 
body which was capable of producing this convulsion, pro- 
bably exceeding the discharge of the 81 -ton gun in the 
proportion of a hundred to one, was converted into im- 
palpable powder in eight seconds of time, merely by the 
rapidity of its transmission through very attenuated air. 
After the explosion nothing remained but dully incan- 
descent dust or ashes, which slowly fell a short distance 
vertically downwards. That is to say, there was not 
one remnant sufficiently heavy to continue in the same 
direction, or to retain the original velocity, because such a 
remnant would have been visible itself as a bright meteor. 
A momentum which, estimated in foot-tons, would reach 
some enormous figure, was instantaneously reduced to 
nothing, or, rather, converted into atmospheric waves— 
and dust 1 

The exact position and height of the explosion is fixed 
by the singular observation of Mr. Petty, at Llandudno 
(Nature, vol. xvii. p. 183), who did not even see the 
meteor itself, but its light on the hearthrug coming 
through a chink in the blind. 

Mr. J. lsmay, the superintendent of telegraphs at 
Liverpool, who observed the explosion from the beach 
at Llandudno, measured the sound-interval, and found it 
between 2 min. and 2 min. 15 secs. From the spot where 
I have assumed the explosion took place to his position 
is 25 miles, which sound would traverse in two minutes 
exactly. 

The orbit deduced from the apparent position of the 
radiant point is — 

i - Q 


» - * 53 ° 

'/ = *47 
Motion direct. 

The relative velocity obtained by assuming a parabolic 
orbit is 19 miles per second, agreeing very closely with 
that found by observation. 

longitude of the radiant be diminished 3 0 or 
with tk ? r r * s so ^ ar m °dified as to almost coincide 
well ° f * *! e comet 1 702. The comet was not very 

known r Tlle meteor belonged to the well- 

Grev encntim of , T aurids > firs * discovered by Mr. R. P. 
November ; , byiheeinh oilh greet regularity .boot 

G. L. Tupman 


OUR ASTRONOMICAL column 

The Comets of 1618 Tho , 0 * , 

phenomenon which i, 

appearances of comets, two of these bodies havinz been 

5“* *** in certain plmoi 
ht earth, and for several days, at least, in the same 


quarter of the heavens, with trains of thirty or forty 
degrees in length, and upwards. Cometographers pre- 
vious to Pingrd had been much exercised with reference 
to the comets of this year ; Comiers, in “ La Nature et 
Prestige des Cometes,” had supposed that six comets in 
all were observed in 1618 ; this number was reduced by 
Pingrd to three, which appears to have been beyond 
doubt the correct number, though another cometographcr, 
Struyck, disputed the distinctness of Pingrd’s second. 

The first comet was discovered at Caschau, in Hungary, 
on August 25, and two days later by Kepler, at Lintz, 
where it rose in the morning about three o’clock, with a 
tail directed towards the west. Kepler observed it on 
several occasions, and for the last time on the morning of 
September 25, and from his rough indications of its 
positions Pingrd calculated the elements which figure in 
our catalogues, and which it will be found represent the 
track of the comet pretty nearly ; there can be no con- 
fusion between this object and the second or third comets 
of the year. 

The third comet, as Pingrd remarks, “ eut autant 
d’observateurs qu’il y avoit alors d’astronomes en Eu- 
rope.” It was nrst seen in Europe in the last days of 
November, and was observed by L'ysat at Ingoldstat till 
January 21, he having used optical aid, though other 
observers lost it at the beginning of the month, or even 
earlier. The elements, first calculated by Halley, were 
more accurately investigated by Bessel, whose orbit, 
published in 1805, agrees with the observations as closely 
as the errors, with which they are obviously affected, will 
allow. There is no difficulty, therefore, in fixing upon the 
position of the third comet, with sufficient approximation 
in the month of November previous to its discovery in 
Europe. 

It appears to have been one of the finest comets of the 
seventeenth century, apparently hardly exceeded in the 
imposing character of its appearance by the celebrated 
comet of 1680. The tail gradually increased in length 
until, on the morning of December 10, the Danish 
astronomer, Longomontanus, estimated its extent at 104°, 
with marked coruscations. 

The second comet of 1618, according to Pingrd, to 
which these remarks are intended more particularly to 
refer, was discovered in Silesia, and also at Rome, on the 
morning of November 11, as Kepler tells us (De Cometis 
lib. /.). The nucleus was lost in the twilight, but the tail 
was visible from 4b. 20m. to 6h. 40m. at Rome. On the 
following mornings the tail was seen at other places in 
Europe, and by Kepler himself at Lintz, at 5I1. 30m. a.m, 
on November 20 ; he then describes it as a train of milky- 
white light, passing below the stars in the quadrilateral of 
Corvus, and reaching the extremity of Crater. He saw 
this train for the last time on the morning of November 
29, when 41 inter atras nubes et ventos vehementes, cum 
campi essent picti nivula, apparuit tamen tractus iste 
secundi cometse, sed valde dilutus nec a.*quans albrdinem 
nubium a luna illuminatarum.” This was at 5 A.M., and 
an hour and a half later, the clouds having somewhat 
dispersed, he obtained his first view of the third comet, 
which was then in longitude 22 1°, with between 9 0 and 
io° north latitude. Thus we see that Kepler saw both 
comets on the same morning, though he failed to detect 
the nucleus of the second in the strong twilight ; and it 
may be added that Blancanus, at Parma, had similar 
experience. 

In more southern latitudes the second comet was pretty 
favourably situated for observation, and its nucleus was 
observed. Figueroes, ambassador of Spam, at Ispahan, 
and the Jesuits at Goa, saw both comets simultaneously, 
and determined positions of the nucleus of the second. 
Riccioli mentions that Father Kirwitzer, an Austrian, was 
sent out tp China, and died at Macao in 1626, adding 
that he wrote of observations made in India on the 
comets of 1618. 
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In a communication to Baron de Zach early in 1821, 
Olbers states that Brandes had sent him a work by this 
Father Kirwitzer, which it appeared had become very 
scarce, containing observations of the second comet of 
1618, but so disfigured by faults either in copying or 
printing, that he had found it impossible to deduce from 
them a tolerable orbit. According to these observations 
“la com&te sautille d’un jour h Tautre $a et Ik dans le ciel, 
tant6t en avant, tantdt en arri&re, de sorte qu’k peine 
peut-on reconnaitre quelle a did la vraie direction de son 
mouvement.” Kirwitzer, who had observed the comet 
from November 14, reports that on November 26 he was 
joined in the observations by Father Schall, and Olbers 
drew attention to the fact that in Zach’s Monatliche Cor - 
respondenz , vol. xxviii., it had been stated that fourteen 
volumes of Schall’s manuscripts were in existence in the 
library of the Vatican, and engaged Zach to use his 
interest towards having them examined. This was soon 
after effected by Conti, but unfortunately no allusion to 
the second comet of 1618 was found in them, indeed these 
manuscripts proved so worthless, that Zich considered 
them “ que de la poudre chinoise jetde aux yeux 
europdens.” It does not appear that a more accurate 
copy of the Goa observations has been found since Olbers 
wrote on the subject. There are two works by Kirwitzer 
in the British Museum, but they afford no assistance. It 
thus happens that there is as yet no orbit of the comet in 
question. 

In a further note we shall briefly recapitulate other 
circumstances in the history of the comet, and examine 
one or two points in which the known elements of the 
third comet assist in establishing the absolute distinctness 
of the second, notwithstanding the idea advocated by 
Kepler that a comet had divided into two — and which 
led Pingrd to say of him —aliguando bonus dormitat 
Homer us t 


ME TEOROLOGICAL NO TES 

Contribution to the Climatology ok the 
Spanish Peninsula.— An interesting and able contri- 
bution to the climatology of the Spanish Peninsula has 
been made by Dr. Hcllmann in a discussion of the 
humidity and clouds of that region, published in the 
Dutch Meteorological Year-Book for 1876, being one of 
the results of the author’s recent prolonged meteorological 
tour in the Peninsula. One of the broad results arrived 
at is this : the small variation in the annual humidity of 
places on the west coasts of Europe, as contrasted with 
the large variation in the humidity of the east coasts of 
Asia, together with the striking climatic contrasts resulting 
therefrom is essentially, though less intensely, reproduced 
in the climates of the Peninsula of the west bordering the 
Atlantic as contrasted with those of the east washed by 
the Mediterranean. As regards the relative humidity of 
the air, the climate is moister in May than it is imme- 
diately before and after, and it is interesting to observe 
that thunderstorms, rain, and cumulus, cirro-cumulus, and 
cumulo-stratus clouds show an increase in May as com- 
pared with March and April on the one hand, and June 
and July on the other. The annual variation in the 
relative humidity increases from about four to nine per 
cent, on the coasts, to about forty per cent, at such inland 
places as Madrid and Campo Maio. Those who are 
familiar with the weather-maps of Europe are aware how 
often atmospheric pressure is so distributed as to give 
rise to winds blowing outwards from the Peninsula to the 
ocean in all directions, being easterly on the west coast, 
southerly on the north, westerly on the east, and northetly 
on the south. They are everywhere dry winds, and are 
known in the various provinces as the Terra% or land- 
wind. The desert-wind of the Spanish Mediterranean 
coast is the Leveche , and not the Solano , as it is almost uni- 


versally stated to be by non-Spanish writers. The Solano 
is, as its name implies, a simple east wind which blows 
everywhere over the east coasts, and is a rain-bringing 
wind, but in no sense a desert-wind, malignant and 
prostrating in its effects. The true desert-wind is known 
by the name of the Leveche, which is usually loaded with 
fine sand and dust, and is hot and stifling, is productive 
of violent headaches, and prostrates even the most robust 
with a feeling as if every member of the body were 
oppressed under a load of lead. Dr. Hellmann describes 
the effects of the passage of one over a vineyard in August, 
1876, the appearance being as if a scorching flame had 
passed over it. The Leveche is felt on the coast only from 
Cabo de Nao, to Cabo de Gata in the south, and in a less 
severe form as far as Malaga ; but it extends inland no 
farther than from forty to fifty miles. 

Climatology of the Fiji Islands.— A valuable 
contribution to this subject from data collected by the 
Meteorological Office has appeared in the Quarterly 
Journal of the Meteorological Society for July, 1877. 
From the position of the Fiji Islands in the South Pacific, 
the climate is strictly tropical, the year being divided into 
a hot moist season, extending from November to April, 
and a cool dry season from May to October. The pre- 
vailing winds are S.E. and E., but during the hot season, 
particularly from January to March, N.E. winds prevail. 
These N.E. winds are, in Mr. Strachan’s opinion, pro- 
bably due to the heated land of the large island, Viti 
Levu, giving rise to a wind of aspiration. The annual 
rainfall on an average of six years was 1 10 inches. The 
heaviest falls occur in the summer months of January, 
February, and March, when thunderstorms are frequent, 
and in the same months hurricanes occur, though fre- 
quently several years pass in succession without the 
occurrence of any hurricane. In the cool season the 
rainfall, though considerable, is reduced in amount and 
frequency, and in ail seasons there is a considerable 
difference as regards moisture and rainfall between the 
windward and lee sides of the different islands, the effect 
being strikingly shown by the difference of vegetation. 
The working out of this question of the distribution of the 
rainfall by such a multiplication of gauges over the islands 
as has been so successfully done in the Mauritius and 
Barbadoes, is most desirable from the scientific and 
practical importance of the subject. The mean annual 
temperature is about 77 r '5, and the difference between the 
hottest and the coldest months scarcely reaches 5 0 . In 
the wet season atmospheric pressure is about 29 870 
inches, and vapour tension 0 860 inch, but in the dry 
season 30020 inches, ancl 0700 inch, thus showing 
considerable variation through the year in the pressure 
and vapour tension of a climate characterised by com- 
paratively so little variation as that of Fiji. 

Extension of Volunteer Weather Service in 
the United States.— We are greatly gratified to see 
that the marked success which has attended the volunteer 
weather service in the State of Iowa, so vigorously 
prosecuted by Dr. Hinrichs, and which now numbers 
about 100 observers, is leading other states to adopt a 
similar system. Prof. Francis E. Nipher, of the Wash- 
ington University of St. Louis, has already secured the 
services of fifty-five observers, chiefly in the northern and 
western parts of Missouri, for the regular observations, 
particularly of rainfall, but also, where possible, of tem- 
perature pressure and humidity ; and for observations of 
irregularly recurring phenomena, such as storms, the aim 
being to collect together as full and accurate an account of 
the different phases of these phenomena as it is possible 
to make, particularly their commencement, culmination, 
and termination. The investigation of the climatology 
of the state is also to be undertaken. The observations 
are to be according to local time. Regular reports will 
be furniswSfl to the newspaper press. The work is under- 
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taken under the auspices of the university, and it is 
pot intended that it supersede, as regards this State, the 
work of the central office at Washington (D.C.), but to 
supplement that work in collecting data for a more satis- 
factory treatment of the climatology and storms of that 
state. We strongly commend this scheme, and earnestly 
hope that Prof. Nipher will succeed in extending his 
network of stations till all parts of the state be adequately 
represented, especially since telegraphic stations every- 
where are by far too few to meet the requirements of 
the more important and pressing problems of meteoro- 
logy. We have the further satisfaction in learning that 
a similar weather service is contemplated in the State of 
Kentucky. 

High Temperature or November Last.-M. 
Brounoff, of the St. Petersburg Physical Observatory, 
publishes in the Russian Golos t December 10, an interest- 
ing note as to the unusually high temperature of St. 
Petersburg during November last. The mean tempera- 
ture of that month was as high as 39°‘4> or io 0, 3 higher 
than the mean temperature deduced from ninety years’ 
observations, and 4 & '9 above the very high mean tempera- 
ture of November observed at St. Petersburg in 1851. 
Throughout the month the thermometer never fell below 
32°'o. Jt is worthy of notice that during all the other 
months of this year the temperature was lower than the 
means deduced from ninety years’ observations. An 
unusually high temperature prevailed in November over 
nearly the whole of Europe and Western Siberia, except 
North Scotland, Southern Italy, the middle Danube, and 
the two shores of the Caspian. The highest above the 
average, I5°7, was observed at Archangel, and the line 
of9°*o runs from the Upper Volga to Stockholm, and 
thence straight north. The proximate cause of such un- 
usually high temperature was the abnormal predominance 
of barometricanminima with south-westerly winds, which 
passed over Europe during November last. Thus, the 
number of these minima in November has been forty-two 
during the last five years, whereas there occurred thirteen 
during November last, the one thus following the other 
almost without interruption. 


Temperature of Vienna.— Among other points 
treated in a recent paper by Dr. Hann to the Vienna 
Academy, “ On the Temperature of Vienna, according to 
a Hundred Years’ Observations,” is the influence of the 
frequency of sun-spots on the mean temperature of 
•rnnmer, winter, and the year. Neither in the tempera- 
tures arranged according to the separate cycles of sun- 
spot frequency, nor in the averages of these from all the 
lune cycles (i77S 1° 1876) is there recognisable a distinct 
periodicity of the heat variations, which can be connected 
with the period of sun-spot frequency. Placing in the 
individual cycles the averages of every three years’ tem- 
peratures, corresponding to the minimum and maximum 
of the spots, opposite each other, it is found that in five 
qjeles out of nine the minimum years have indeed a con- 
siderably greater heat than the corresponding maximum 
jsars. But in three cycles precisely the opposite is the 
cyse, and in one cycle the difference is almost nil. Dr. 

inc l uircs whether one may with any proba- 
ouity araw inferences from the temperature character of 
«J;« CaS ?ii > S lt j ,re ? ard t0 that °* next, and the next 
that if the temperature-anomaly of one 
U^^J^?fwKf 0nsi u CraWe am <>unt (a divergence of i° C. 

l" obabili ‘y that the following season will 
ff" ’Jffi,. “ n3e from the average value is 0 68 ; 

i cold ° r warm* winter will be 

T70 On die other hanH° t fif Ummcr res P ect ively, is even 
*«“£> *0 probability of an agreement 
- ^ 7 °* * winter with that of the 

lous S' 1 ®®** « only 045. In his paper Dr. Hann 
gives a comparison of the temperatures of the 
teorological and astronomical observatories. 


GEOGRAPHICAL NOTES 

Mr. Stanley. — Mr. Stanley arrived in London on 
Tuesday. From the time that he emerged at Emboma 
from his ever-memorable dash into the unknown region 
west of Nyangwd to his arrival at Folkestone, his journey 
homewards has been a well-earned ovation. Everyone, 
from the Governor downwards, at the Cape vied in doing 
him honour ; at Cairo the Khedive conferred upon him 
two of the highest orders of merit ; at Rome he received 
the Victor Emmanuel Gold Medal of Merit, arriving too 
late, alas ! to receive it from the hands of its donor, 
though it was accompanied by a sealed letter from the 
late King, speaking in high terms of Mr. Stanley’s dis- 
coveries and his services to humanity and civilisation ; 
Turin, Milan, and Naples sent welcomes to him ; at 
Marseilles the Geographical Society, the Chamber of 
Commerce, and the Municipality presented him each with 
a medal ; at Paris the Geographical Society feted him in 
splendid style, the President of the Republic sending his re- 
presentative the Minister of Public Instruction presenting 
him with the high honour of the palms of Officier de l’ln- 
struction Publique, and the President of the Geographical 
Society telling him he should be gold medallist of the 
Society for 1878. We expressed confidence last week 
that our own Geographical Society would lead the move- 
ment in this country for giving Mr. Stanley a reception 
worthy of the great work he has achieved, and we rejoice 
to see that our confidence has been justified. The Society 
are to invite Mr. Stanley to dinner, and also to read .1 
paper on his discoveries, “ at St. James’s Hall or else- 
where.” We feel sure that St. James’s Hall will be quite 
inadequate for the accommodation of all who will wish to 
sec and listen to the story of one of the greatest of pioneer- 
explorers ; so that, after all, the announcement made in 
the Times last week, that the Albert Hall was to be taken 
for the purpose, is likely enough to be correct. There 
will certainly be no difficulty in filling it. Everyone will 
wait with impatience the publication of Mr. Stanley’s 
work ; for although a fair idea of what he has done has 
been obtained from his occasional letters in the Telegraph % 
there must be many things to tell that could not be set 
down in the circumstances under which these letters were 
written. 

The Marquis Antinoki.— From another telegram 
received by the Geographical Society at Rome, it appears 
that the Marquis Antinori, contrary to his first inten- 
tion, does not return to Italy, but has started again with 
his companions on a new tour southward from Shoa. 
Signor Martini alone comes home with the scientific 
collections. 

African Exploration.— Reports from Berlin stale 
that in the budget for the current year the sum of ioo.ooj 
marks (5,000/.) is asked for the continuation of the explo- 
ration of Central Africa. This is considerably more 
than in the preceding years ; the rise in the sum demanded 
is justified by reference to the efforts of German private 
societies and scientific men. 

The Northern Pamir.— The last number of the 
Isvestia of the Russian Geographical Society contains 
some new and valuable information on the little-known 
tracts of the Northern Pamir, which have hitherto been 
a blank on our best maps. This information has been 
compiled from notes taken last summer by M. Koros- 
tovtseff during his journey to the Alai Valley and the 
Northern Pamir highlands. The valley of Alai, visited 
first by M. Fedchenko, runs north-cast and south-west for 
forty- five miles, and is from thirteen to twenty miles wide. 
It is inclosed between high mountains, the Kaupmann 
Peak reaching 25,000 feet. Forests are found only in the 
north-eastern part of the valley (11,000 feet above the 
sea) which isjjart of the dominions of the Khan of Kash- 
gar, while the south-western part (8,000 feet high), 
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watered by the Kyzyl-su River, is covered with luxurious 
Alpine pasturage, and therefore becomes in summer the 
feeding ground for immense herds of cattle belonging to 
the Fergana, Kashgar, Shungan, and Karateghin Kir- 
ghizes. A sandy cleft, Tash-kurgan, leads from the Alai 
Valley to the Pamir Highlands. After a journey of forty- 
five miles along this cleft, and after having crossed the 
Kyzyl-art Pass, 14,017 feet high, M. Korostovtseff reached 
the salt-lake, Kara-kul, twenty-seven miles long and 
twelve miles wide, 13,194 feet above the sea-level. Its 
sandy banks are quite bare, and the surrounding stony 
hills bear no traces of vegetation ; it is only close by the 
deep-blue waters of the lake that the traveller discovers 
here and there a low and dry bush. Thence M. Koros- 
tovtseff turned south-east, entered the cleft Alabaital, and 
reached, by a gentle slope, the pass of the same name, 
15,314 feet high, whence he had to descend on the very 
steep southern slope, to the valley of the Chan-su River, 
quite bare and covered with snow-white deposits of salt. 
The valley of a rivulet, Uz-bel, tributary of Chansu— a 
sandy desert twenty miles long— and the Uz-bel Pass, 
15,195 feet high, were followed east to reach the valley of 
Sary-kol, 14,300 feet above the sea-level, and covered with a 
very scarce vegetation ; here some small rivulets give rise to 
the Kashgar-daria River. Thus the general characters of 
the northern part of the Pamir table-land are high val- 
leys, flat, open, bare, and sandy, never descending below 
some 13,000 feet, with blue salt lakes and salt deposits on 
their dry bottom; relatively low mountains, the passes 
between which are only some 1 ,000 or 2,oco feet above 
the bottom of the valleys, the peaks being covered with 
perpetual snow when they exceed an altitude of ] 5,000 or 
16,000 feet ; no inhabitants, and a very scarce vegetation. 
Such is the hitherto mysterious ‘‘roof of the world" 
(Pamir). From Sary-kol M % Korostovtseff was compelled 
to return. He died a short time after his return, without 
being able to publish the results of his most interesting 
journey or describe the valuable collections he obtained. 

The “Nerthus” of Tacitus.— Dr. Michelsen, of 
Schleswig, has just published a pamphlet in which he 
discusses that remarkable and often-mentioned Nerthus- 
island, which, according to the description of Tacitus, 
with its sacred lake and forest, formed the centre 
of a divine service of seven closely connected communi- 
ties. Formerly the island cf Riigen, or the so-called 
“Land Oldenburg," was thought to be the island in 
question. Dr. Michelsen, however, points out that the 
island of Alsen is the one meant by Tacitus. He states 
that the name signifies “ sanctuary * or “ temple-island," 
and that the sacred lake and forest still exist in the north- 
west of Norburg on the Alsensund, under the names of 
“Hellewith and Hellesti" {heilige Wald und heilige See 
— holy wood and holy sea). The inhabitants of that dis- 
trict still call the village of Hellewith, situated near thq 
forest, Hellod ( heiliges Eigen — holy own) ; and in the* 
existing remains of the old forest there is a well-preserved 
sacrificial altar consisting of enormous blocks of granite. 
Dr. Michelsen gives a number of other interesting proofs for 
the correctness of his conjecture, and also remarks that 
he has partly discovered the names of the seven Nerthus 
people m villages of the Sundewitt district. 

VENEZUELA.— In the January session of the Berlin 
Geographical Society, Dr. Sachs gave a description of 
his recent journey to Venezuela, for the purpose of study- 
ing the gymnotus in its native haunts. Humboldt's 
sketch of the Llanos was completed and corrected in 
some points. This great plain, formerly an inland sea, 
is 600 feet above the sea in its upper part, and but 260 in 
its lower part, a difference which accounts for the fact that 
the grass, but 1 to 2 feet in height in the upper portion, 
rises above the head of the river in the lower region. 
The decrease in the number of cattle on the Llanos of 
late years has led to a rapid extension of the arboreal 
growth. The Llaneros are a peculiar people, arising from 
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a mixture of the white, red, and black race*, and landing 
on a low grade of civilisation, their religion rnn«i«n Pe 
the adoration of a few saints, and marriages being rare. 
Humboldt's familiar description of the capture of the 
electric eel, by driving horses into the streams frequented 
by it, as the customary method in the land, is regarded as 
resting on an error. N 0 one in the region was acquainted 
with it, and it was found impracticable to carry out. The 
scientific results of Dr. Sach's observations will be 
published shortly. 

The Indus.— T he course of the Indus river from the 
point where it leaves Cashmere down to where it enters 
English territory, about 120 miles below Darband, has 
recently been explored in detail by a Punjaub surveyor, 
and our geographical knowledge of the river has thus 
been considerably augmented, while valuable topo- 
graphical material has been obtained. Of course Capt. 
Carter had previously determined, in a general way, the 
course of the river in the districts named, by his trigono- 
metrical measurements of the heights of the mountain 
summits on both banks of the Indus. 

New Guinea. — Dr. E. T. Hamy, in the just issued 
November part of the Bulletin of the Paris Geographical 
Society, describes in considerable detail the results of 
his examination of an old map of New Guinea, for the 
purpose of showing how much had been done for its 
discovery by the Spanish navigators of the sixteenth and 
seventeenth centuries (1528-1606). The map, which 
serves as the basis of Dr. Hamy’s paper, is contained in 
the atlas of Pierre Martier, published at Amsterdam in 
1700. The data for this and other maps in the atlas had 
been collected by Frdmont d’Ablancourt while in 
Portugal, and the many names on New Guinea would 
show that by the sixteenth century its coasts had been 
pretty well explored all round, though its shape is very 
inaccurately laid down. 


NOTES 

We give some account to day of the life and work of the late M. 
Becquerel, and next week we hope to do the same for M. Regnault, 
who died two days after M. Becquerel, in his 68th year. M. 
Victor Regnault was born at Aix-la-Chapelle, in 1810. He was 
Professor of Physics'in the College of France, and of Chemistry 
in the Polytechnic School ; he also held for some time the 
Directorship of the Porcelain Manufactory of Sevres. His 
researches in the several branches of physics and chemistry 
published in the Memoirs of the French Academy of Sciences, 
and many other scientific journals, are numerous, and of the 
greatest value. Of these perhaps his publications on the expan- 
sion of elastic fluids, the determination of the densities of gases, 
the measurement of tem peratures, and the determinations of the 
specific heats of liquids, solids, and g uses, are the most im- 
portant, and have brought his name most prominently before the. 
world. He has also written many valuable papers on physio- 
logical questions. M. Regnault was elected a member of the 
Academy of Sciences in 1840, and in 1850 was created an officer 
of the Legion of Honour. 

The Council of the Royal Society of Edinburgh have 
awarded the Neill medal to Dr. Ramsay Traquair, for his 
paper on the Structure and Affinities of Tristickopteris alatus , 
Egerton, being one of an important senes of contributions to 
the knowledge of the structure of recent and fossil fishes. 

Wk are informed that the Pennsylvania Railway Company are 
disposed to grant very favourable terms to any European astrono- 
mers who, in their private capacity, may wish to go to America 
to observe the approaching eclipse of the sun. It is stated that 
for lnsijfrwi half the usual fares astronomers will be conveyed 
fromSew York, Washington, or Baltimore to Denver. Wt 
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hope, however, to be able in an early number to publish definite 
information on the matter. 

The German Military Department, always on the) watch to 
make use of the latest scientific discoveries, has naturally de- 
voted its attention at once to the telephone. In the last number 
of the MUitair WochtuMaU we notice a report on the practica- 
bility of its use in warfare for maintaining communication with 
pickets and outlying posts. The experiments were carried out 
at a temperature of -3 0 C., and during a violent wind, and 
showed most conclusively its availability for the purposes in 
question. 

It is gratifying to know that at last Cleopatra’s Needle has 
safely reached the Thames. It is proposed to moor the inge- 
niously-constructed vessel containing the obelisk at a convenient 
part of the Thames embankment for some days, to enable the 
public to inspect it. 

The lately formed society for tire protection of the interests of 
chemical manufactures in Germany, begins with the present year 
the publication, at Berlin, of a monthly organ entitled Die 
chemise he Industrie, under the editorship of Dr. Kmil Jacobsen. 
It is intended to make it a complete record of everything of 
interest in the department of technical chemistry. 

Thk Academy of Sciences will hold its anniversary meeting 
next Monday, when M. Bertrand will deliver an doge of Lame, 
a member of the Academy of Sciences and a physicist, who died 
twenty years ago. He had travelled in Russia like Becquerel, 
but not as an officer belonging to an invading force. He had 
been appointed by the Russian Government to establish the 
Military School of Odessa. 

The second part of Signor Mantegazzi’s studies on the 
Ethnology of New Guinea is published in the I >ecember num- 
lier of his Archivio , illustrated by a number of plates. 

A Geocir A m ical Society has been formed at Met/, based on 
the model of those in other German cities. 

The German Patent Office reports that it has received during 
the past year 6,424 applications, a larger number than any other 
country can boast of except the United States. 

The Association for the Improvement of Geometrical Teach- 
ing held its annual meeting at University College, Gower Street, 
on Friday, January 11, and at this meeting, in addition to 
proceeding with the work already taken in hand, it was resolved 
that sub-committees should be appointed to draw up syllabuses 
of solid geometry and of higher plane geometry, and also that 
the Association should take iuto consideration the subject of 
geometrical conics, with a view to expressing its opinion on the 
best order of teaching it. The president (Dr. Hirst, F.R.S.) 
delivered an address, and subsequently tendered his resignation 
of the presidentship on the ground of the pressing nature of his 
other duties ; the Rev. E. F. MacCarthy, one of the secretaries, 
also was obliged, for a like reason, to resign his office. The 
vacancies were filled up by the election of Mr. R. lb llayward, 
F.R.s., as president, and of Mr. R. Tucker as secretary (in 
conjunction with Mr. R. Levett, the principal originator of the 
movement). Mr. J. M. Wilson and Dr. Jones were re-elected 
T e * P j“! dcnU - Mr - H. C. Watson, Clifton College, was 
elected Treasurer in the room of Mr. H. Weston Eve. 

It appews that beer is adulterated to a great extent with 
glycerin. An easy and *xact m^od 0 f $ ts determination in this 
connection is wanting, and a prize of 3,000 marks has been 
offered by the Verein fur deutschm GewerbJMss for the best 
solution of this problem. 

The Deutsche ontithologUche Gestllschajt was lately re- 
quested by the Chancellor of the Empire to express its opinion 
on a proposed law for the protection of birds. A duly 


appointed commission under the presidency of Dr. Brehm, 
has recently presented a repojrt on this subject, in which the con- 
templated law is regarded as unnecessary. There is at present, 
according to their information, no general diminution in the 
number of useful birds, and where a local disappearance has 
been observed, it is to be traced to the present development of the 
agriculture and, forestry of the land, and is not due to the direct 
attempts of man. 

The German botanist, Regel, has discovered in the Himalayas 
a variety of wild onion, which he regards as the original source ' 
of our ordinary garden onion. It is called Album cefa sylvestre . 

Berlin is becoming the centre of an extensive system of sub- 
terranean telegraphic lines radiating in various directions. Cables 
have been already laid, or are in process of being laid, on the 
routes Berlin -Cologne, IBerlin-Frankfort, Berlin-Strassburg, 
Beilin- Breslau, Berlin-Kdnigsberg, and Berlin-liamburg and 
Kiel. As a glance at the map will show, the military element 
plays an important part in the selection of these routes. Most of 
the lines arc (buried alongside the substantial roadways which 
traverse the empire. The work of excavation is carried on 
rapidly by means of enormous portable engines which dig a 
trench one metre in depth and half a metre broad, lay in it the 
cables (generally two in number, containing each seven wires), 
and cover them by a continuous movement. 

A ix m - fish became entangled in the net of some French fisher- 
men near Cape Agdt lately, and after having dragged their boat 
about during the entire night at the rate of twelve miles an hour, 
was finally captured and brought to land. It measured over 
sixteen feet in length and weighed about 2,500 lbs. Its enormous 
stomach contained the head, feet, and several other portions of 
a mule, as well as two half-digested tunny-fish. 

We notice in the last number of the Journal of the Russian 
Chemical and Physical Societies (vol. ix. No. 9), two interesting 
chemical papers by M. Eltekoff, on the regularity of elimination 
of the elements of the haloid hydric acids from chlorates of 
hydro-carbonates, and on the structure of different amylenes 
which are found in the amylene supplied by trade. 

Frok. C. Hermanauz, of Vienna, died recently in Japan, 
while engaged on a voyage round the world, chiefly for the 
purpose of agricultural observation. 

F&w national scientific associations have grown so rapidly as 
the French Association for the Advancement of Science. 
Although but in its seventh year, we notice from the recently 
issued report of the secretary that the number of the members is 
already nearly 2,400. In this short time the association has 
accumulated a capital of 223,000 francs, and has granted 26,000 
francs to various scientific objects. Each member pays annually 
20 francs, and receives a handsome copy of the report. The last 
issued (for the Session of 1876) forms a bulky volume of 1,200 
pages, illustrated by seventeen well-executed plates. According 
to the statutes, Paris is excluded from the place of session, on 
much the fame ground that London is never chosen by. the 
British Association. The present year forms, however, an 
exception, on account of the Exhibition, and Paris will welcome 
the Association far the first time. 

In the eighth number of the Journal of the Russian Chemical 
Society is a paper by Prof. Meorshutkin on the influence 
of isomerism on the formation of ethers between acids and 
alcohols (Nature, vol. xvii. p. 151) (also published separately 
in French) ; a note by M. Ziloff, on the influence of the medium 
on the electro-dynamical induction ; a paper by M. Borgmann, 
on thermo-electricity ; and a note by M. Kraevicb, on his new 
portable barometer, which is intended to avoid the usual boiling 
of mercury in barometrical tubes, and was highly approved some 



252 


NATURE 


[ yatt . 24, 1878 


time ago by officer! of the Russian general staff, who have had 
the opportunity of making use of it on travels. 

M. Chikolbff, who has made, at St. Petersburg, several 
experiments on electrical lights, by order of the Ministry of War, 
confirms, in the ninth number of the Journal of the Russian 
Chemical and Physical Societies, the results of the experiments 
of Tyndall He observes also, that a gal vano- plastic copper 
coating of the carbon proves to be very useful. 

At a recent lecture held at the Rudolphinum, at Vienna, 
before a large audience, Dr. E. Lewy proved that the human 
skin is completely impenetrable for the chemical contents of 
mineral waters, and that therefore the explanation of the effects 
of baths in these waters, at the numerous bathing-places, has to 
be sought exclusively in the domain of physics and not in that 
of chemistry. This important discovery annuls all common 
views regarding the bathing cures effected by the various mineral 
springs, and explains in the simplest manner that, from a chemical 
point of view, the action of the most different waters must be- 
one and the same. 

The French Government has recently appointed a mixed 
commission of leading scientific men and engineers for the pur* 
pose of making a thorough examination into the best means 
of preventing the explosions of firedamp in coal-pits. Among 
its members are MM. Daubree, Berthelot, Thenard, and 
Hubert, of the Academy of Sciences, Professors Bert, Burat, 
Haton de la Goupilliire, Fouque, and other well-known names. 
Although the French mines have suffered comparatively little in 
this direction, the terrible disasters in our English mines have 
taught the necessity of throwing] about the miner’s dangerous 
occupation the utmost safeguards at the command of modern 
science, and an active and thorough programme is being pre- 
pared by the Commission. 

A requisition has been sent to the French Ministry by the 
Soci&e de Physique, asking that it should be incorporated, or 
“reconnue comme d'utilite publique.” It is stated that a 
favourable reply may be expected from M. Bardoux. 

At a recent meeting of the French Physical Society, M. 
Duter presented magnets obtained by subjecting circular steel 
plates to the action of an electro-mngnet terminated with a 
conical point applied to the centre of the disc. In these 

magnets the neutral line is a concentric circle of the disc, with 
u 

radius f . To study the free magnetism distributed over them, 

M. Duter used a small soft iron cylinder (a few centigrammes in 
weight), fixed in the centre to the rod of an areometer floating 
in water. The force of detachment ol this was estimated by the 
weight of water which had to be let off from the cylindiical 
vessel containing the areometer before the contact was detached. 
The precise instant ot contact and detachment was indicated by 
an electric signal. M. Duter thus demonstrated experimentally 
that the quantities of free austral and boreal magnetism were 
equal in the two portions (of contrary name) in the same plate. 
He sought to represent by an empiric formula, the results relative 
to forces of detachment for plates of different diameter. These 
forces depend simply on one specific coefficient variable w ith the 
nature of the steel and with the thickness. 

The influence on the animal organism of breathing pure 
oxygen gas of density corresponding to ordinary atmospheric 
pressure, has not hitherto been adequately determined. The 
Royal Society of Gottingen, therefore, offer a prise for new 
researches on the subject, made both on homoiothermal, and, as 
far as possible, on poikilothermal animals ; in these researches, 
while certain externally visible phenomena in the animal will 
have to be considered, special attention is desired to be given to 


the nature of the blood and the exchange of material (exaction 
of carbonic acid, and nature of urine). The oxygen used should 
be carefully freed from all foreign matters apt to occur in manu- 
facture ; while a limited (and perhaps hardly avoidable) ad- 
mixture of atmospheric nitrogen would not compromise the 
results. In the mathematical class, the Gottingen society desires 
(and offers a prize for) new researches on the nature of the 
unpolarised light-ray, “ fitted to bring the conceptions of natural 
light of any origin, near (in definiteness) to those, which theory 
connects with the various kinds of polarised light. ” (For further 
particulars see the Society’s Nachrichten, No. 26, 1877.) 

Hitherto water has been regarded as possessing a greater 
specific heat than any other body, with the exception of hydrogen. 
In a recent session of the Vienna Academy M. E. Lecher com- 
municated the results of experiments showing that in this respect 
water alone is surpassed by various mixtures of methylic alcohol 
and water, which will accordingly take the second position in 
regard to hydrogen. 

The Report of the Berlin Academy of Sciences for September 
and October, which has just appeared, contains, among other 
papers, “ Comparison of the Tidal Heights in the East Sea from 
1846-1875,” by H. Hagen ; “Anatomy of the Appendicularia,” 
by Prof. Virchow and H. Langerhaus ; “ Atomic Weight of 
Molybdenum,” by Prof. Rammelsberg; “Movement of the 
Electricity in Submarine and Subterranean Telegraphic Wires,” 
by Prof. Kirchhoff ; and “Catalogue of the Fishes and Amphibia 
from Chinchoxo (Africa), presented to the Berlin Zoological 
Museum by the Afrikanische Cestlhchaft ,” by Prof. Peters. 

The electromotive force produced by the flow of water through 
capillary tubes has lately been investigated both by M. Haga 
at Strassburg University, and by Mr. J. W. Clark at Heidelberg 
{rogg. Ann,, No. IX, 1877). Both observers used a quadrant 
electrometer instead of a galvanometer (as in former experiments 
with diaphragms and capillary tubes) to measure the difference 
of potential. This difference, according to M. Ilaga, is propor- 
tional to the pressure, independent of the length of the tubes, 
dependent on the nature of the inner surface of the tubes, in- 
creases with the resistance of the water, and probably also with 
the temperature. Mr. Claik finds (1) that the narrower the 
tube the greater is the electromotive force when liquids are forced 
through. (2) In very narrow tubes the electromotive force is 
independent of the length ; in wider tubes it decreases with the 
length. (3) If the inner tube surface be coated with different 
substances, different electromotive forces are obtained, whose 
amounts entirely agree with Quincke’s former results with regard 
to diaphragm aments. (4) The electromotive force decreases 
with the time ; and this whether still water or flowing water 
occupy the tube between the experiments. If the tube be cleaned 
anew with sulphuric acid and distilled water, the original electro- 
motive force is re-established. (5) The seat of the electromotive 
force is the limiting surface of the liquid and the solid tube- wall. 

The Russian newspaper published in Turkestan reports that 
the scientific explorations in the Semirechensk District were 
continued uninterruptedly during the year 1877. Special atten- 
tion was bestowed upon the investigation of the line of coral 
reefs which remained from the prehistoric Central Asian Sea. 
This line extends from the Dalashik Mountains over the Tuluk 
Tau and Temirlik Tau, and further eastward as far as the fron- 
tier of the Kuldsha District Large quantities of the finest 
corals and beds of fresh-water shells were found ; marine sheila 
were discovered only in small quantities. The Silurian format 
tion of these districts may now be considered as proved beyond 
doubt 

The new ethnological museum opened at the H6td des 
Invalides, Po|}» contains a collection of warriors belonging to 
several nation and tribes, civilised and uncivilised. These models 
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have been executed in an artistic .manner and give a clear idea of 
the variety of destructive agencies resorted to by mankind for 
warlike purposes. 

We have received a useful little manual of dates, “ Drury’s 
Chronology at a Glance” (Hardwicke and Bogue), containing 
much well- packed information. In the next edition the author 
should omit ail expression of opinion on events and men, and 
utilise the space for additional information. 

In the January number of Petermann’s MittheUungen, Dr. 
Mohn describes in detail the results as to soundings and tem- 
peratures of the Norwegian North Sea Expedition of 1876. j 
Dr Oscar Drude has an important article on the geographical , 
distribution of palms, and a detailed programme is given of the 
new expedition of Gerhard Rohlfs, to which we referred last 
week. A brief sketch is given of the ten-years’ exploiation in 
South America of Doctors Reiss and StUhel, some of the results 
of which have appeared at various times in G obus ami else- 
where but the full details of which will necessarily .take some 
time to publish. 


D*. Radde, in a letter from Tiflis to Dr. Petermann, speaks 
of the brothers Brotheus, from Helsingfors and Wan, who spen 
last summer in botsnising in the Caucasus, taking back with 
them a varied collection of mosses and a rich herbarium of 
phanerogams. 

The additions to the Zoological Society’s Gardens during the 
| past week include a Javan Chevrotain {Tragulus jm’aniats), a 
| Stanleyan Chevrotain (Tragulus stanleyanm), from Java, pre 
sented by Mrs. Leslie Walker ; a Grivet Monkey {Cercopithecus 
grisM'Viridts) from North-East Africa, presented by Madame 
Patey ; an Arabian Gazelle [Gatdla arabica) from Arabia, 
presented by Mr. Mark Whylcy ; three Summer Ducks 
(Aix sponsa) from North America, presented by Lord Bray- 
brooke ; two Mandarin Ducks {Aix gaUriculata) from China, 
two White -bellied Storks ( A Mima sphtnorhyn-ha) from 
West Africa, purchased ; two Silky Cow Birds [Molothrus 
bonariensts) from South America, a Superb Tanager ( Calliste 
, fastuosa ), two Violet Tanagers (. Euphonic viol acta) irom Brazil, 

! deposited. 


NEW FORM OF GAS-HOLDER 

VTAVING found the necessity of a gas-holder which should 
tl yield a steady flow of gas and be under control from the 
lecture-room, at some distance from the only available spot where 
the gas-holder could be placed, I devised the following plan, 
which was carried out for me by Mr. Yeates, to whom I am 
indebted for one or two excellent suggestions. The arrangement 


is, I believe, novel, it is inexpensive, and it answers admirably ; 
it may, therefore, be of convenience to put before some of your 
readers the following sketch, which needs but little explana- 

tl °A is a bell -shaped, gas-tight holder of galvanised iron or stout 
zinc, n is a water-supply cistern with adjustible ball-cock valve, 
in fact, an ordinary kitchen boiler supply-cistern, in connection 
with the water-main through v. c is a small reservoir fixed to 



°l J when Med, once for all, the water 

overflow! into the holder ; to avoid (plashing it is better to 
convey a pipe, D, near to the bottom of the holder. The water- 
pipe from the astern, b, passes air-tight into the gas-holder, and 
is furnished with a cock, h, to shut off the pressure when neces- 
sary. The pressure on the gas within the holder obviously 
depends on the difference of the water-level in the cisterns b and 


c. To give a brilliant lime-light some te^nches he^ of watoU 
required. This corresponds to about I cwt. on the wedn* 
shaped gas-bag. To give a sensitive flame with a steatite gas jet 
having an orifice the size of No. IQ wire, bwg (0*04 imh 
diametej), a pressure of some nine inches of water is required. 
The depth of the cistern, b, allows the ball-float a range of 
adjustment, and hence of gas-pressure, of some si* inches. 
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E e' are cocks for the entrance or exit of gas, and f is a float 
marking the quantity of gas in the holder. 

When the gas has all been expelled from the holder it is full 
of water, and hence conveniently ready for refilling with gas. 
For this purpose the cock H is closed, and g partially turned on ; 
the water escapes as the gas enters B. A delivery tube is carried 
from e' to the lecture table, and can, of course, be used as an 
entrance as well as an exit pipe. After the holder is filled with 
gas, G is shut off and H and e' are turned on. All is now ready 
for use, for as soon as the cock at the burner attached to the 
lantern or other arrangement in the lecture-room, is turned on, 
the gas is displaced from the holder by the entrance of a corre- 
sponding quantity ofwater from the cistern n. No weights are 
required to be taken on and off, an equable flow of gas is secured, 
the turning on of the gas-cock in the lecture-room puts the 
whole apparatus in action, and the employment of a single 
cylinder considerably diminishes the original cost of the gas- 
holder. W. F. Barrett 

Royal College of Science, Dublin 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Berlin. — The Prussian budget contains provisions for four 
new professorships in the university, including two in medicine, 
one in philology, and one in botany. The appropriations for 
most of the laboratories, &c., in connection with the university 
have likewise been notably increased. The “ Gewerbe- Akademie ” 
is to receive an important addition in the shape of a department 
for the examination of iron, in which the physical and mechanical 
properties of the various sorts of Prussian iron— unwrought as 
well as manufactured— can be thoroughly tested, and officially 
approved. A similar institute, and the only one hitherto in 
Germany, has existed for a number of years at Munich, and lias 
been of great value to the iron industry in South Germany. The 
lectures of Prof. Du Bois-Keymond on physiology have become 
so popular that no lecture-room in the university is of sufficient 
size to accommodate his numerous hearers. 

Innsiiruck. — The winter attendance at the university is 605, 
an increase of 27 on the past semester. The philosophical 
faculty includes 159, the medical 55, the legal 206, and the 
theological 185. 

Jena. — The university is attended at present by 488 students, 
a diminution of 102 on the number of the past summer. Of the 
219 in the philosophical faculty 64 study philosophy and history, 
73 mathematics and natural sciences, 62 chemistry and pharmacy, 
and 20 political economy and agriculture. The attendance from 
foreign countries is but 35, and Jena is one of the few European 
universities where England is not represented. 


SCIENTIFIC SERIALS 

Annalcn der Physik und Chemie, No. II, 1877. — The residual 
charge of the Leyden jar, in its relation to the nature of the insu- 
lating substance, by M. von Oettingen. — On the electromotive 
force produced by flow of water in capillary tubes, by M. 1 laga. 
— On the same subject, by Mr. J. W. Clark.— On the connection 
between electromagnetic rotation and unipolar induction, by M. 
Edlund. — On Dr. Kerr's recently-found relation between light 
and electricity, by Mr. Mackenzie. — Calorimetric researches, by 
MM. Schuller and Wartlia. — Apparatus for demonstrating the 
different heat-conducting powers of gases, by M. Kundt. — Ob- 
servations by Adolf Kosencranz, on the influence of temperature 
on internal friction of liquids, by M. O. E. Me>er. — On a method 
of investigating the gliding friction of solid bedies, by MM. 
Warburg and v. Babo. — Determination of tlie velocity of sound 
by the method of coincidences, by M. Szathmari.— Velocity of 
wave motion in soft string, by M. Abt.— Studies on chemical 
volumes, by M. Oitwald.— On miirgyiite, by M. Weisbach 
Lime, strontium, and baryta in the crystalline state, by M. 
Biiigelmann. — On numerical determination of the constants of 
Weber’s fundamental law, by M. Voigt— On a simple experi- 
ment for subjectively showing the reversal of the coloured lines 
of flame-spectra, especially the sodium line, by M. Gunther.— On 
completeness of exclusion of aqueous vapour from air-pumps’! 
by M. Laspeyree — On the applicability 0/ fatty gases in blow- 
pipe operations, by <M. Lohse. 

/Cosmos, July, 1877.— O. Caspar!, on the philosophy bf Dar- 
winism. —Frot Haeckel, in discussing Bathybiusand the Monera, 


is very little inclined to give up the oiganio nature of Bathybius. 
-G. Jager, on Heredity, part 2.— Caros Sterne (Dr. Krause) 

?MMr'.w‘ ng l th £ oId •’? ,he you P g ' Wrasse* the influence of 
« ,"*? the D » r " ,nlan ftendpomt He calls Bret Hatte 

probably the psychologist of deepest insight in our time.”— 
Praulem von Hellwald writes on the speechless primitive man.— 
r ntz bchultze on the origin of the culinary art 

August, 1877.— Mr. Darwin's biographical sketch of a little 
chitd is translated here.— Frits Muller contributes observations 
on Brazilian butterflies on evolutional principles.— A. Dodel- 

Bort writes on the colour and size of Alpine flowers A. Lang, 

on Lamarck and Darwin, part 4, considers Lamarck’s views on 
the relation of < rganic to inorganic nature.— Hugo Magnus treats 
on the development of the colour sense. 

September, 1877.— Otto Caspari continues his discussion of 
the Darwinian philosophy, dealing with the problem of evil, the 

idea of individuation, the conditions of pleasure and disgust. 

Brof. Jager treats of colour and the colour-sense. — Prof. Krause 
discusses the origin of the legend of Jphis (Ovid, “Metam.,” 
book ix. ) with regard to its bearings on a morphological question. 
— Dr. A. Lang, in his fifth paper on Lamarck and Darwin, 
comes to Lamarck’s theory of descent. — A comprehensive notice 
of Darwinian literature up to the present time is given by Dr. G. 
Seidlitz. 

October, 1877.— -Dr. B. Vetter, on design in nature. — If. 
M idler, on the variation in size of the coloured envelopes of 
flowers in relation to natural selection ; a valuable paper. — Brof. 
Jiiger, the origin of organs. Bart III., locomotive organs. — Fritz 
M tiller, on Brazilian butterflies, Part 2. — Dr. F. Weinland, on 
the language of primitive man. 


Zeitsehrift fur wissenschaftliihe Zoologit, voJ. xxix. , Part 4. — 
W. Schmankewitsch, on the influence of external conditions on 
the organisation of animals. This is a long and valuable paper, 
especially having to do with the influence of different degrees of 
concentration of salt water and varying temperatures on a number 
of Crustacea, as Artcmia saliva, Daphnia, B ranch i pus. — J. W. 
Spengel, on the reproduction of Rhinodcrma darwinii (am- 
phibian), a translation from the Spanish of X. Jimenez de la 
Espoda ; a very remarkable case of a male brood- cavity. — B. 
llatschek, on the embryonic history of the budding of Pedicellina 
echinata (polyzoan), forty-eight pages, three plate,'. — A. Wier- 
zejski, on the Crustacea parasitic on cephalopoda, twenty-one 
pages, three plates. — II. von Ilttnug, contribution to the mor- 
phology of the kidneys of molluscj. 

The current number oi the uaitcrly Journal of Mu rose of ic 
Science commences with a paper by Mr. C. S. 'Pomes, on the 
hinged teeth of the common pike, the existence of which, in 
other than the angler and one or two other fish, was unknown. 
--The Rev. Thomas Ilinks ha> notes on the movements of the 
vibracula in Cabcrca borc$i, and on the supposed common nervous 
system in the Poljzoa, in which the synchronous movement of 
the vibracula is shown to render the existence of a common ner- 
vous system almost essenria’.— 1 r. A. M. Man hall describes the 
development of the cranial nervis in the chick, in continuation of 
his earlier papers in the Phi/o'ofhical '/'tan: actions and \he Jour- 
nal of Anatomy and Physiol ^r.— Pi of. E van Beneden contributes 
to the history of the enibrjonic development of the Teleosleans, 
showing that the germ-lay* is do not proceed exclusively from 
the blastodisc : that extra bla>todic cells are developed on the 
deutcroblastic globe, and that thetc is no segmentation cavity. — 
Mr. S. II. Vines writes on the homologies of the suspensor of 
the ovule, showing its unity with the seta and foot of mosses, 
liverworts, and vascular cryptogams. — Prof. Lankestcr describes 
the corpusculated nature of the red vascular fluid of the earth- 
worm.— -Dr, F. Darwin describes the contractile f. laments of 
Amanita [Agaritus) muscaria and Vifsaitt* svtuslns. — The last 
paper is a short one by Mr. Dowdcswtll, on atmospheric bacteria. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, January ia — Loid Rayleigh, 
F.R.S., president, in the chair. — Mr. F. B. W. Phillips was 
elected a member, and Mr. R. R. Wtbb was admitted into the 
Society.— The following papers were read : — Mr. J. Hammond, 
on the meaning of the differential symbol D», when n is frac- 
tional. (Prof. Cayley gave a few references to papers cn the 
k ubjcct by^fcbain, Filmetcr, and otheis, and expressed his 
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opinion that the matter had not yet been satisfactorily settled.) 
— Prof. Lloyd Tanner, on partial differential equations with 
several dependent variables. — Lord Rayleigh, on the relation 
between the functions of Laplace and Bessel (in § 783 of Thom- 
son and Tait’s ‘‘Natural Philosophy,” a suggestion is made to 
examine the transition from formula dealing with Laplace’s spheri- 
cal functions to the corresponding formulae proper to a plane). 
It is evident at once, from this point of view, that Bessel’s 
functions are merely particular cases of Laplace's more general 
functions, but the fact seems to be very little known. — Mr. Ferrers, 
in his elementary treatise on Spherical Harmonics, makes no 
mention of Bessel’s functions, and Mr. Todhunter, in his work 
on these functions, states expressly that Bezel's functions are 
not connected with the main subject of the book. The object 
of the present paper was to point out briefly the correspondence 
of some of the formulae. The author showed that the Bessel’s 
function of zero order (J 0 ) is the limiting form of Legendre’s 
function, P n (n) t when n is indefinitely great and n (=r cos 6) 
such that n sin 0 is finite, equal (say) to Z. This was proved by 
taking' Murphy’s series for P n (Todhunter, § 23). In like manner 
Bessel’s functions of higher order are limits of those Laplace’s 
functions to which Todhunter gives the name of associated func- 
tions. A theorem was found for the general functions corre- 
spond ng to the relation subsisting between tluce consecutive 
Vessel’s functions [viz., i 7.\J m _ ,(=) +/,„ + ,(-)} ~ "> /„(=)].' 
Prof. Cayley stated that tlie results obtained were very interest- 
ing). — Mr. S. Roberts gave some results bearing upon his 
paper read at the December meeting;. —Prof. Cayley gave an 
expression for the surface of an ellipsoid communicated to him 
by Prof. Tait. — The Chairman, Professors Cayley, Tanner, and 
Mr. Webb spoke upon the subject. 


Chemical Society, January 17.— Dr. Gilbert in the chair. 
— It was announced that a ballot for the election of Fellows 
would take place at the next meeting of the Society (February 
7).— The following papers were read -On the luminosity of 
benzol when burnt with non-luminous combustible gases, by E. 
Frankland and L. T. Thorne. After many unsuccessful attempts 
to bum benzol with a smokeless flame, the authors determined 
the luminosity of benzol vapour after dilution with hydrogen, 
carbonic oxide, and marsh-gas. These gases were passed through 
a benzoliser kept at a constant temperature and burnt in a fish- 
tail burner. The following results were obtained 1 11 ». avoir- 
dupois of benzol gives, when burnt with hydrogen, the light 
yielded by 5792 lbs. of spermaceti with carbonic oxide, that of 
6-ioo lbs. of spermaceti with marsh-gas, that of 7-7 lbs. of 
spermaceti. The authors point out that this difference is 
probably due in part to the different pyrometric thermal effect s 
of the gaseous mixtures.— On the action of reducing agents on 
potassium permanganate, by F. Jones. Hydrogen reduces per- 
manganate, sesquioxide of manganese being formed ; at nmonia pro- 
duces in addition a nitrate, a nitnte, and free nitrogen ; phosphine, 
arsine, and stibine give somewhat similar reactions ; oxalic acid 
forms manganese sesquioxide, carbonic acid, and oxygen ; strong 
solutions ot permanganate and manganese chloride, when mixed, 
form sesquioxide of manganese, chlorine and oxygen being 
evolved. On the action of sulphuric acid on copper, by Spencer 
Bickering. ^ According to the author there are only two primary 
reactions, in one of which copper-sulphate, sulphurous acid, and 
water are the products, in the other subsulphic<e of copper, 
copper sulphate, and water are formed. Tbe author has 
studied the action at various temperatures and has investi- 
gated the quantity of sulphuric acid actually Used, the effect 
the^valf^j” 0 currc 5 t > the ^action of impurities in the copper, 


L«»iJl^ riat t ons P roduced by diluting the acid, &c.— On the 
s,?,,!* °* su C ar » b y Jones. The author proposes to 
solution t sucros * .yolumetrically by adding r 01 per cent. 
acidnlated°u^ bci ! ir l? decin . ormal solution of permanganate, 
lieroxide of mllL!!! 1 phunc unt ‘ 1 tbe dirty* brown hydrated 
dissolved On*?!! 11 *!?' wb ich is at first formed, is reduced and 

Slfa^d J Dobb£ Om Th Ui0n r dUCtS ^ f J UiDin ? by W k 

permanganate and obtained T V!- 

fied With Dewar’s dicTrW-t:?^ acld * wh *ch the 7 identi- 
substance The same neid £Z 5 ule i 1,c ac *d, and a red amorphous 
qntaetta?’ ob “ i »' d by oil dising Marchand’s 

DMM°K C R 1 S SO n itl ^ December jg, 187*/.— Prof. P. Martin 
FM^ , T F 'r' S ii * «* chair.. -Means. William 

PW?.’ iE£i„. H o 0C S , f ter Godf r e D Herbert Gou, and John 
Fowke Lancelot RoUeston were elected Fellows of the Society. 


—The following communications were read On Argillornis 
longipennis , Owen, a large bird of flight, from the eocene day of 
Sheppey, by Prof. Owen, C.B., F.R.S. In this paper the 
author described some remains of a large bird obtained by Mr. 
W. H. Shrubsole from the London clay of Sheppey (already 
referred to in Nature), consisting of parts of fractured humeri 
belonging to the right and left sides of the same species or 
perhaps individual, and induding the head of the bone, with 
portions of the upper and lower parts of the shaft. The texture 
of the shaft, the thinness of its bony wall, and the large size of 
the cavity recall the characters of the wing-bones of the large 
cretaceous pterodactyles. The author concluded that the bones 
obtained by Mr. Shrubsole furnished indications of a new genus 
and species of flying birds, for which he proposed the name of 
Argil! or nis longipennis . He regarded it as probably a long- 
winged natatorial bird, most nearly related to Diomcdea r, but 
considerably exceeding the Albatross (A exulam) in size. — 
Contributions to the history of the deer of the European miocene 
and pliocene strata, by Prof. W. Boyd Dawkins, F.R.S. The 
author commenced by referring to the difficulties attending the 
study of the European miocene and pliocene deer, and indicated 
that the majority of the known antlers may be referred to two 
categories — an earlier or capreoline, and a later or axidine type. 
To the Capreoli he referred the following species : — Dicroceros 
ele^aus, Lnrt. (= Prox furcatus, llemelj, Corns dicranoceros % 
Kaup (including C. anoceros and trigonoccros % ICaup), and Ccrvus 
Matheronis^ Gcrv. ( — C. bravardi ), from, the miocene, and 
Cerrus australis , Gerv., and C. cusattus , Croizet and Jobert, 
from the pliocene. To the Axeides belong Cerrus Perrieri % Cr. 
and Job. (including C. isxiodorensis and pardiwnsis, of the same 
authors), C. etneriarum, Cr. and Job. (~- C. rusoidcs , Pom., and 
C. perollensis and stvloJus, Brav.), C. su/touetisis, sp. n., and C. 
cv/indroeeros, Brav. (including C. graci/is, Brav.), all from 
pliocene deposits. Besides these, the author noticed a species 
instrliC sedis under the name of Cervus tetraceros , Dawkins, 
which he regards as coming nearest to the Virginian deer, or 
cariacou (Cariacus Virginian u f). From the examination of the 
antlers of these species he indicates that in the middle miocene 
age the cervine antler consisted of a simply forked crown, whilst 
in the upper miocene it becomes more complex, although still 
small and erect, like that of the roc deer. In the pliocene it 
becomes larger and more complex, some forms, such as the 
Cerrus d/t ranios 9 Ncsti, being the most complicated of known 
antlers. The successive changes are analogous to those observed 
in the development of the antlers of the living deer with increase 
of age. In the miocene we have the zero of antler-development, 
and the capreoline type is older than any other. The nearest 
living analogue of tin; miocene deer is, according to the antler, 
the mum jak {S/yloeeros), now found only in the oriental region of 
Asia, along with the tapir, which also co-existed with Census 
din anoceros in the miocene forests of Germany. The pliocene 
deer, again, are generally most nearly allied to the oriental axis 
and rnsa deer, the only exception being Cerrus cusanus % the 
antlers of which resemble those of the roe, an animal widely 
spread over Europe and Northern and Central Asia. The 
alliance of the*e pliocene deer with those now living in the Indian 
region is regarded by the author as a further proof of the warm 
climate of Europe in miocene times, confirmatory of the con- 
clusions arrived at by Saportafrom the study of the vegetation.— 
On the occurrence of JJ ranch ip us (or Chiionphalm) in a fossil 
state, associated with Arehironiscus , and with numerous insect- 
remains in the eocene freshwater limestone of Gurnet Bay, Isle 
of Wight, by Henry Woodward, F.R.S. The remains of Crus- 
tacea and insects noticed in this paper were obtained by Mr. E. 
J. A’Court Smith from a thin bed of limestone belonging to the 
Osborne or St. Helen’s series at Thomess and Gurnet Bay in the 
Isle of Wight. The collection is the result of about twenty years 
work. The insect- remains comprise about fifty specimens of 
diptera, including wings of tipulidse and culicidac, ami the pupa 
apparently of a gnat, one wing of a hemipterous insect, and a 
flattened homopterous insect identified by Mr. F. Smith with 
Triecphora sanguinolenta ; two specimens referred to the lcpi- 
dopterous genus Ltihosia ; only three orthoptera, one a Cryllo- 
ta/pa, the other two belonging to a grasshopper; thirty-five 
hymenopterous wings, thirty-three of which are referred to ants 
of the genera Myrmica % Formica , and Camponotus ; twenty-three 
examples of neuroptera referred to Termcs , Perla t Libmula t 
Agrion , Phryganca t and Hcmerobius ; and twelve of coleoptera, 
including species of HydrophUus, Vyticus, Curcuho, Atiobtum, 
ZJorcus, ana Staphylinus* There were also two spidera. Semi 
species of bivalved entomo&traca have also been obtained from 
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these deposits, and identified by Prof. Rupert Jones. Of the 
branchipod crustacean both sexes are fossilised and beautifully 
preserved, the males showing their large clasping antennae, and 
the females their egg-pouches, with large and very distinct disc- 
like bodies representing the compressed eggs. Dr. F. Goldenberg 
notices a fossil from the coal-measures of Saarbriick which he 
regards as a branchipod, and describes and figures under the 
name of Branchipusiles (recti Branchipodites ) anthracinus ; but 
this interpretation of it is at least doubtful. The author names 
his species Branchipodites vcetcnsis . The isopods accompanying 
this species are referred to the genus Archaomscus , M.-Edw., and 
one of them is identified with the Palxoniscus brongniarti of 
Milne-Edwards. The other is probably a new species, perhaps 
nearly allied to the existing Sphceroma stratum.— The chrono- 
logical value of the pleistocene deposits of Devon, by W. A. E. 
Ussher, F.G.S., of H.M. Geological Survey. 

Entomological Society, January 16,— Anniversary Meet- 
ing. — Prof. J. O. Westwood, M.A., F.L.S., president, in the 
chair. — The following gentlemen were elected members of the 
council for the present year, viz. Henry Walter Bates, F.L.S., 
F.Z.S., G. C. Champion, W. L. Distant, J. W. Douglas, Rev. 
A. E. Eaton, M.A., E. A. Fitch, Ferdinand Grot, F.L.S., 
George Lewis, R. Meldola, F.R.A.S., F.C.S., Ewd. Saunders 
F.L.S., Frederick Smith, J. Jenner Weir, F.L.S., Prof. J. 
O. Westwood, M.A., F.L.S. — Henry Walter Bates, F.L.S., 
F.Z.S., was elected president, and Messrs. J. J. Weir, treasurer, 
F. Grut, librarian, and R. Meldola and W. L. Distant, secre- 
taries. — An address was read by the outgoing president, in which 
reference was made to many of the less accessible entomological 
memoirs of the past year. The address was ordered to be 
printed, and the meeting terminated with a vote of thanks to 
the officers of the Society. 

Paris 

Academy of Sciences, January 14.— M. Fizeau in the chair. 
-The following papers were read On the presence of oxygen 
in metallic silver, by M. Dumas. He shows that in the numerous 
experiments where silver has been u ed in determination of 
equivalents, the chemists who, after carelul purification, converted 
it into minute grains after fusion in presence of borax, nitre, and 
air, have made it liable to absorb oxygen varying from 50 to 200 
cubic centimetres per kilogramme. Hence much discrepancy. — 
On the formation of oxygenated water, ozone, and persulphuric 
acid during electrolysis, by M. Berthelot. The oxidising sub- , 
stance formed in electrolysis of sulphuric solution* is not oxy* ! 
genated water, as commonly supposed, nor ozone in simple ! 
solution, but (as proved by the fact ol its not being formed in ! 
other solutions, and by its read ions positive and negative) ! 
persulphuric acid. It is formed with absorption of heat, j 
The three substances named may be simultaneously formed 
in electrolysis. The ozone may be changed into oxygenated 1 
water by means of ether ; the oxygenated water may be changed ! 
into persulphuric acid by concentrated sulphuric acid ; and per- 
sulphuric acid liberates gradually in the cold stale the whole 
of its oxygen at the ordinary state without presenting any finite 
tension of dissociation. — On the stability of ozone, by M. l>er- 
thelot. -“Experimental researches on the fractures traversing the 
earth’s crust, especially those known as jointB and faults, by M. 
Daubree. One end of a long rectangular plate of the substance 
to be examined was seized between wooden jaws, and the other 
end by a wrench which gave torsion. The natuie of the frac- 
tures (in gypsum and glass) are described ; geological deductions 
will follow in another paper. — On the recent tornado of Ercil- 
doun (Chester Co., Pennsylvania), by M. Faye. lie finds 
evidence in it that these great gyratory move menu arise in the 
upper currents and travel with them ; they arc propagated 
downwards to the ground. — On a new l>ed of Adamine 
by M. De Cloizeaux. This hydrated arseniate of zinc, 
found previously only at Chanarcillo, Chili, and in a mine 
of the Garonne^ has now been found among the zinc 
ores of Laurium. — Note on the official report of last sAntce, by 
M. Pasteur. — The vibrations of matter and waves of ether ; 
probable consequences of the fact which serves as base of the 
mechanical theory of heat, by M. Favd. Inter alia, the author 
gives an interpretation of the law of radiation and absorption, 
slightly differing from that given by Prof. Stokes. -“On the 
liquefaction of gases, by M. Cailletet. Inclosing in the glass 
tube dry air freed from carbonic acid, he cooled with protoxide 
of nitrogen the upper part of the tube only. When the pressure 
was 200 atmospheres! streams of liquid (air) were seen flowing 
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down the lower part*. When they net the merenrr they teemed 
to turn hade. At 310 atmosphere*, the mercury being in contact 
with the cooled part of the tube, wa* froren, andon quickly 
removing the refrigerating apparatus it was teen to be covered 
with what was probably frozen air.— Observation* of the tolar 
protuberances during the first six months of 1877, bv P. Secchi 
The figures are simply tabulated. —P. Secchi presented a copy 
of his new work (in Italian) entitled u The Stars • Essay 
in Sidereal Astronomy.”— On telephony, by M. Breguet. The 
» conductivity of retort carbon have been utilised 
Sale * in a similar way lo that of MM. Gamier and 
Pollard (see last week’s report) with graphite, and with 
better results.— Study of the ultra violet solar spectrum, by 
M. Cornu. The first part of the memoir presented treats of the 
ultra violet spectrum from the line h! to the line O, observed with 
ordinary spectroscopes having glass objectives and prisms : the 
second part, from O to U, the ultra violet extremity observed 
photographically with a spectroscope with objectives of quartz 
and prism of Iceland spar. The limitation of the ultra violet 
spectrum is found to be caused by, and to vary with, the aqueous 
vapour in the atmosphere. The maxima maximorum of extent 
is at the summer solstice ; but with equal height of the sun the 
spectrum is incomparably more extensive id winter than in 
summer.“-On the fertility of volcanic soils, by M. Truchot. 
Phosphoric acid is the chief element of it. — Liquefaction of 
hydrogen, by M. Pictet. — On the question of the special con- 
ditions of contour of elastic plates, by M. Boussinesq. — On an 
industrial application of Gauss’s theorem regarding the curvature 
of surfaces, by M. Levy. — On the function arising from develop- 

— a/-f t 

ment of the expression ( 1 - 2 a x + a 9 a*) * , by M. Escary. 

— On a theorem of M. Chasles, by M. Serret. — On the function 
of Jacob Bernouilli and on the interpolation, by M. Lipschitz. — 
On the preparation of curare, by M. Jobert.— Paleontological 
contributions, by M. Meunier. — Effect of a low temperature on 
a mixture of oxygenated water and sulphuric acid, by M. 
Boillot. 
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TAirS “ THERMODYNAMICS” 

Sketch of Thermodynamics. By B. G. Tait, M.A., for- 
merly Fellow of St. Fetet’s CoUege, Cambridge, Pro- 
fessor of Natural Philosophy in the University of 

Edinburgh. Second Edition, revised and extended. 

(Edinburgh : David Douglas, 1877.) 
r F'HIS book, as we are told in the preface, has grown 
1 out of two articles contributed in 1864 by Prof. 
Tait to the North British Review. This journal, about 
that time, inserted a good many articles in which scien- 
tific subjects ncre discussed in scientific language, and in 
which, instead of the usual attempts to conciliate the 
unscientific reader by a series of relapses into irrelevant 
and incoherent writing, his attention was maintained by 
awakening a genuine interest in the subject. 

The attempt was so far successful that the publishers 
of the Review were urged by men of science, especially 
engineers, to reprint these essays of Prof. Tait, but the 
Review itself soon afterwards became extinct. 

Prof. Tait added to the two essays a mathematical 
sketch of the fundamental principles of thermodynamics, 
and in this form the book was published in 1S68. In the 
present edition, though there are many additions and 
improvements, the form of the book is essentially the 
same. 

Whether on account of these external circumstances, 
or from internal causes, it is impossible to compare this 
book either with so-called popular treatises or with those 
of a more technical kind. 

In the popular treatise, whatever shreds of the science 
are allowed to appear, are exhibited in an exceedingly 
diffuse and attenuated form, apparently with the hope 
that the mental faculties of the reader, though they would 
reject any stronger food, may insensibly become saturated 
with fcicntific phraseology, provided it is diluted with a 
sufficient quantity of more familiar language. In this 
way, by simple reading, the student may become 
possessed of the phrases of the science without having 
been put to the trouble of thinking a single thought 
about it. The loss implied in such an acquisition can 
be estimated only by those who have been compelled to 
unlearn a science that they might at length begin to 
learn it. 

The technical treatises do less harm, for no one ever 
reads them except under compulsion. From the estab- 
lishment of the general equations to the end of the book, 
every page is full of symbols with indices and suffixes, 
so that there is not a paragraph of plain English on 
which the eye may rest. 

Prof. Tait has not adopted either of these methods. 
He serves up his strong meat for grown men at the 
beginning of the book, without thinking it necessary to 
employ the language either of the nursery or of the 
school; while for younger students he has carefully 
boiled down the mathematical elements into the most 
concentrated form, and has placed the result at the end 
as a bonnt douche \ so that the beginner may tak e it in all 
at once, and ruminate upon it at his leisure. 

A considerable part of the book is devoted to the 
Vol. xvii.— No. 431 


history of thermodynamics, and here it is evident that 
with Prof. Tait the names of the founders of his science 
call up the ideas, not so much of the scientific documents 
they have left behind them in our libraries, as of the men 
themselves, whether he recommends them to our reverence 
as masters in science, or bids us beware of them as 
tainted with error. There is no need of a garnish of 
anecdotes to enliven the dryness of science, for science 
has enough to do to restrain the strong human nature 
of the author, who is at no pains to conceal his own 
idiosyncrasies, or to smooth down the obtrusive antinomies 
of a vigorous mind into the featureless consistency of a 
conventional philosopher. 

Thus, in the very first page of the book, he denounces 
all metaphysical methods of constructing physical science 
and especially any d priori decisions as to what may 
have been or ought to have been. In the second page he 
does not indeed give us Aristotle's ten categories, but he 
lays down four of his own : — matter, force, position, and 
motion, to one of which he tells us, “ it is evident that 
every distinct physical conception must be referred,” and 
then before we have finished the page we arc assured that 
heat does not belong to any of these four categories, but 
to a fifth, called energy. 

This sort of writing, however unlike what we might 
expect from the conventional^man of science, is the very 
thing to rouse the placid reader, and startle his thinking 
powers into action. 

Frof. Tait next handles the caloric theory, but instead 
of merely showing up its weak points and then dismissing 
it with contempt, he puts fresh life into it by giving (in the 
new edition) a characteristic extract from Dr. Black's 
lectures, and proceeds to help the calorists out of some of 
their difficulties, by generously making over to them some 
excellent hints of his own. 

The history of thermodynamics has an especial inter est 
as the development of a science, within a short time and 
by a small number of men, from the condition of a vague 
anticipation of nature to that of a science with secure 
foundations, clear definitions, and distinct boundaries. 

The earlier part of the history has already provoked a 
sufficient amount of discussion. We shall therefore 
confine our remarks to the methods employed for the 
advancement of the science by the three men who brought 
the theory to maturity. 

Of the three founders of theoretical thermodynamics, 
Rankin c availed himself to the greatest extent of the 
scientific use of the imagination. Jlis imagination, how- 
ever, though amply luxuriant, was strictly scientific. 
Whatever he imagined about molecular vortices, with 
their nuclei and atmospheres, was so clearly imaged in 
his mind’s eye, that he, as a practical engineer, could see 
how it would work. 

However intricate, therefore, the machinery might be 
which he imagined to exist in the minute parts of bodies, 
there was no danger of his going on to explain natural 
phenomena by any mode of action of this machinery 
which was not consistent with the general laws of 
mechanism. Hence, though the construction and dis- 
tribution of his vortices may seem to us as complicated 
and arbitrary as the Cartesian system, his final deduc- 
tions are simple, necessary, and consistent with facts. 

Certain phenomena were to be explained. Rankine 
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set himself to imagine the mechanism by which they 
might be produced. Being an accomplished engineer, he 
succeeded in specifying a particular arrangement of 
mechanism competent to do the work, and also in 
predicting other properties of the mechanism which 
were afterwards found to be consistent with observed 
facts. 

As long as the training of the naturalist enables him to 
trace the action only of particular material systems 
without giving him the power of dealing with the general 
properties of all such systems, he must proceed by the 
method so often described in histories of science— he 
must imagine model after model of hypothetical apparatus 
till he finds one which will do the required work. If this 
apparatus should afterwards be found capable of account- 
ing for many of the known phenomena, and not demon- 
strably inconsistent with any of them, he is strongly 
tempted to conclude that his hypothesis is a fact, at least 
until an equally good rival hypothesis has been invented. 
Thus Rankine, 1 long after an explanation of the properties 
of gases had been founded on the theory of the collisions 
of molecules, published what he supposed to be a proof 
that the phenomena of heat were invariably due to steady 
closed streams of continuous fluid matter. 

The scientific career of Rankine was marked by the 
gradual development of a singular power of bringing the 
most difficult investigations within the range of elemen- 
tary methods. In his earlier papers, indeed, he appears 
as if battling with chaos, as he swims, or sinks, or wades, 
or creeps, or flies, 

“ And through the palpable obscure finds out 
Ilis uncouth way ; ” 

but he soon begins to pave a broad and beaten way over 
the dark abyss, and his latest writings show such a power 
of bridging over the difficulties of science, that his pre- 
mature death must have been almost as great a loss 
to the diffusion of science as it was to its advancement. 

The chapter on thermodynamics in his book on the 
steam-engine was the first published treatise on the 
subject, and is the only expression of his views addressed 
directly to students. 

In this book he has disencumbered himself to a great 
extent of the hypothesis of molecular vortices, and builds 
principally on observed facts, though he, in common with 
Clausius, makes several assumptions, some expressed as 
axioms, others implied in definitions, which seem to us 
anything but self-evident As an example of Rankinc’s 
best style we may take the following definition ; — 

“ A perfect gas is a substance in such a condition 
that the total pressure exerted by any number of portions 
of it, at a given temperature, against the sides of a vessel 
in which they are inclosed, is the sum of the pressures 
which each portion would exert if inclosed in the vessel 
separately at the same temperature.” 

Here we can form a distinct conception of every clause 
of the definition, but when we come to Rankine’s Second 
Law of Thermodynamics we find that though, as to 
literary form, it seems cast in the same mould, its actual 
meaning is inscrutable. 

“ The Second Law of Thermodynamics, — I f the total 

1 On ihe Second Law of Thermodynamics. Phil. Mag . 0 <S. 1865. § i»i 
r> 244 '< but in his paper on the Thermal Energy of Molecular Vortices, Trans, 
K S, Edin , xxv. p. 557 [rSG?] he «dmits that the explanation of gaseous 
pressure by the impacts of molecules has been proved to be possible. 


actual heat of a homogeneous and uniformly hot sub- 
stance be conceived to be divided into any number of 
equal parts, the effects of those parts in causing work to 
be performed are equal” 

We find it difficult enough, even in 1878, to attach any 
distinct meaning to the total actual heat of a body, and 
still more to conceive this heat divided into equal parts, 
and to study the action of each of these parts, but as if 
our powers of deglutition were not yet sufficiently strained, 
Rankine follows this up with another statement of the 
same law, in which we have to assert our intuitive belief 
that— 

“ If the absolute temperature of any uniformly hot 
substance be divided into any number of equal parts, the 
effects of those parts in causing work to be performed are 
equal” 

The student who thinks that he can form any idea of 
the meaning of this sentence is quite capable of explaining 
on thermodynamical principles what Mr. Tennyson says 
of the great Duke 

11 Whose eighty winters freeze with one rebuke 
All great self-seekers trampling on the right.” 

Prof. Clausius does not ask us to believe quite so much 
about the heat in hot bodies. In his first memoir, indeed, 
he boldly dismisses one supposed variety of heat from the 
science. Latent heat, he tells us, “is not only, as its 
name imports, hidden from our perceptions, but has 
actually no existence ; ” “ it has been converted into 
work.” 

Rut though Clausius thus gets rid of all the heat which, 
after entering a body, is expended in doing work, either 
exterior or interior, he allows a certain quantity to remain 
in the body as heat, and this remnant of what should 
have been utterly destroyed lives on in a sort of smoulder- 
ing existence, breaking out now and then with just enough 
vigour to mar the scientific coherence of what might have 
been a well compacted system of thermodynamics. 

Prof. Tait tells us 

“ The source of all this sort of speculation, which is as 
old as the time of Crawford and Irvine — and which was 
countenanced to a certain extent even by Rankine — is the 
assumption that bodies must contain a certain quantity of 
actual, or thermometric, heat. We are quite ignorant 
of the condition of energy in bodies generally. We know 
how much goes in, and how much comes out, and we 
know whether at entrance or exit it is in the form of heat 
or of work. But that is all.” 

If we define thermodynamics, as I think we may now 
do, as the investigation of the dynamical and thermal 
properties of bodies, deduced entirely from what are called 
the First and Second laws of Thermodynamics, without 
any hypotheses as to the molecular constitution of bodies, 
all speculations as to how much of the energy in a body 
is in the form of heat are quite out of place. 

Prof. Tait, however, docs not seem to have noticed that 
Prof. Clausius, in a footnote to his sixth memoir, 1 tells us 
what he means by the heat in a body. In the middle of a 
sentence we read 

. the heat actually present in a unit weight of 
the substance in question— in other words, the vis viva 
of its molecular motions ” . . . . 

Thus the doctrine that heat consists of the vis viva of 

* HirttiMranslation, p. 230. German edition. 1864, p. 258, “wirklich 
vorhanddpPWarme, d.li. die lebendige Kraft seiner Molecularbewegungen. 
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molecular motions, and that it does not include the 
potential energy of molecular configuration— the most 
important doctrine, if true, in molecular science— is intro- 
duced in a footnote under cover of the unpretending 
German abbreviation “ d.h.” 

J. Clerk Maxwell 

(To be continued.) 

WOLF'S HISTORY OF ASTRONOMY 
Geschichte dcr Astronomic. Von Rudolf Wolf. (Miin- 
chen : R. Oldenbourg, 1877.) 

T HE “ History of Astronomy,” by Prof. Rudolf Wolf, 
of Zurich, a volume of 800 pages issued at a very 
moderate figure, is a contribution to the literature of the 
science of no ordinary value to the student. The pro- 
duction of such a work, involving an outline of the pro- 
gress of astronomy from the earliest times to the present 
period, must have been a labour of great extent, requiring 
much research, notwithstanding the assistance that might 
be afforded by historical treatises previously in the hands 
of astronomers, and it is only due to Prof. Wolf to 


brings down the history of astronomical research and 
discovery to the present epoch. A very great amount of 
I information is compressed into this last section of the 
| work, and it is here that the care and research of the 
author are more particularly evidenced. There is much 
to be found in it, for which wc should look in vain in a 
collective and compendious form elsewhere. It is well 
and accurately put together, the few errors we have re- 
marked being of comparatively trifling nature ; thus the 
Saturnian satellite Tethys appears as Thetis . The 

biographical notes, which arc extended to contemporary 
astronomers, will be a welcome feature to many readers. 

Students and others interested in the history of the 
most ancient of the sciences, who can command a suffi- 
1 cient knowledge of the German language, will find their 
advantage in the possession of Prof. Wolf ’s elaborate work, 

| and we must not omit to say that that great desideratum 
; in all works of the kind— a very sufficient index, at least 
! as regards names mentioned in the history, will render it 
| of easy reference. J. R. Hind 

(To be continued 1 ) 


acknowledge the very able and complete manner in 
which he has accomplished the heavy task he had 
imposed upon himself some years since. 

Those of our readers who may have been desirous of 
acquainting themselves with the general history of prac- 
tical astronomy, and of familiarising themselves with the 
names and the nature of the services of the principal 
workers who have successively contributed to advance 
our knowledge of the science, more especially during the 
last three centuries, will, we think, have experienced 
difficulties which the volume before us is well calculated 
to obviate. The English reader has, it is true, Frof. 
Grant’s classical work, the “ History of Physical Astro- 
nomy,” but there is much to be found in this volume, 


which it was hardly within the scope of Prof. Grant’s 
work to incorporate. The writer of these lines very well 
remembers the fragmentary manner in which, some 
thirty-five years since, an English student of practical 
astronomy was under the necessity of obtaining informa- 
tion, more especially in private reading ; and it is one of 
the most happy circumstances for the astronomical stu- 
dent of the present day that this want of suitable guides 
has been to a great extent removed, and his time there- 
fore need not be wasted in a search for knowledge in 
second-rate or doubtful authorities, mistakes which he 
would be not infrequently led into thereby, being cor- 
rected only after vexatious delay and trouble. 

Prof. Wolf divides his work into three books. The 


first deals with ancient astronomy and progress down to 
the fifteenth century, including theories, instruments, and 
writings. The second commences with “ the reformation 
of astronomy’' consequent on the publication of the great 
work^of Copernicus, “ De Revolutionibus Orbium Cceles- 
tium, and treats of the advances made to the time of 
Newton ; we find therefore in this division a summary of 
the labours of Galileo, Apian, Tycho Brahe, Kepler, 
a rictus, Harriot, Hevelius, Huyghens, Gascoigne, and 
many others, including notices of the more important 
pu ica 10ns of the period, which are of interest and value. 

e third book treats of “the new astronomy,” com- 
mencing with the discovery of universal gravitation and 


OUR BOOK SHELF 

Photographic Spectra. 136 Photographs of Metallic , 
Gascons, and other Spectra printed by the Permanent 
A utotype Process. With Introduction, Description, &c., 
by J. R. Capron, F.R.A.S, (E. and F. N. Spon.) 

We gather from the author’s introduction that he has 
chiefly aimed “ to popularise a subject hitherto somewhat 
of a sealed book, confined to the laboratories of workers in 
special research.” In this he should certainly succeed, 
though we think that his readers would not have been 
driven away if they had found a little more reference 
to the explanations of the various phenomena and the 
conclusions which have been drawn from them. As it is, 
the book is a good companion to Lecoq de Boisbaudran’s 
“ Spectres Lumineux.” The spectra are sharp and clear, 
and the autotype process has lent itself well to this 
reproduction. The results are all the more commend- 
able because M r. Capron has not had the advantages of 
considerable dispersion. 

The account of the method employed is full and clear, 
and will make the book a very useful one to beginners in 
spectrography. 

LETTERS TO T1IE EDITOR 

[Hu Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications . 

The Editor urgently reauests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com • 
munications containing interesting ana novel facts.] 

Sun-spots and Terrestrial Magnetism 

Prof. Piazzi Smyth will no doubt welcome from any quarter a 
satisfactory answer to his question about the discrepancy between 
Dr. Wolfs sun-spot period, in years, and the supposed 10*5 
years’ period for the magnetic needle. If Mr. Smyth will refer 
to Prof. Ivoomis’s chart of magnetic oscillations given in Prof. 
Balfour Stewart's paper on the subject in Nature (voL xvi. 
p. 10), he will see that there are exactly seven minimum- 
periods from 1787 to 1871, the mean of which is twelve years ; 
the mean of the seven corresponding maximum-periods is 1 1 *8 
years. The true magnetic dedination-period is then the mean of 
these, viz., 11*9 years. In exactly the same manner I have 
found that the mean period of sun-spots is 11*9 years. The 
auroral displays also have the same period. 

But what is this period of 1 1 *9 years ? It is Jupiter’s anomal- 
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istic year, or the time which elapses between two perihelion 

^ProSTwolf and Messrs. De la Roe, Stewart, and, Loewy have 
all distinctly stated their belief that Jupiter is the chief cause in 
the production of sun-spots. This 11*9 years] period will then, 
I believe, remove what little doubt remains in some minds on 
the subject. Mr. John Allan Broun, F.R.S., has already shown 
in NATURE (vol. xvi. p. 62) that Dr. Wolf, to be consistent 
with his own relative numbers, ought to take a period of 1194 
yean rather than one of ii*i, and while he himself favours a 
lO'S yean’ period, he admits that there is no combination of 
planetary positions which would produce such. 

1 may perhaps be allowed to state here that in a paper I have 
just forwarded to the Royal Astronomical Society 1 have given 
what 1 believe are tatUfactory reasons for the variations of these 
curves, and auch as will enable us for the future to calculate with 
considerable accuracy the lengths of the periods, and guided by 
these reasons 1 have ventured to state my l>el>ef that we arc now 
paming thiough a long minimum-period— one very similar to that 
which occurred at the close of the last ccnturv, and that the next 
maximum of sun-spots will fall in the year 1887. 

I make this statement from an examination of the causes which 
produce the,sun-s|>ots ; and it is so far remarkably confirmed by 
the behaviour of the magnetic needle. Mr. Broun, in Nature, 
vol. xvii. p. 183, speaking of the very gradual manner in which 
the curve has been going to a minimum during the last three and 
a half years, remarks that “no such constant state of the sun's 
magnetic action will have ben observe! since the last years of 
the eighteenth century.” To this I would add that immediately 
prior to the commencement of that long sun rpot minimum 
period, the mean of the magnetic interval, which occurred then 
(reckoning the interval from minimum to maximum), fell in the 
year 1785, and corresponded with the lime of Jupiter’s perihelion 
passage. Suppose now we represent this synchronism by o, it 
will be found that the mean point in the next periiKl Jagged 
behind the perihelion 1 6 year; next, 5*3 years; ncx*, 5*3 
years. Having reached its maximum of lagging, in the next 
period it huged 3*9 years ; next, 1*2 year ; next, 0*6 year ; ami 
in the last }>ctiod the mean point fell in the year lN68, coinciding 
for the first time since 1785; with Jupiter's perihelion, and wili 
be represented by o. So that the magnetic oscillation in 1868 
was just where it was in 17S5. Is it not a natural inference, 
then, that we have commenced another cycle of magnetic 
declination? 

What produces this lagging? This is a vciy important 
question, and one which 1 nave reason to believe can be satis- 
factorily answered. 15. G. Jenkins 

January 19 


On a Means for Converting the Heat Motion Possessed 
by Matter at Normal Temperature into Work 

Mv attention lias just been directed to Mr. S. Tolver Preston’s 
two papers in Nature, vol. xvii. p. 31 and p. 202, in which he 
points out what appears to Ire an exception to the second law'.of 
thermodynamics. Some years ago I illustrated the same subject 
in a somewhat different manner by an cx;xniment which is in 
some respects better suited for lecture purposes, and while the 
subject is beng considered mty be useful to your readers. 

Into the cork of a large bottle were fitted two glass tubes. 
One tube went to the bottom of the bottle, its upper end being 
terminated in a fine jet. The other tul»c only passed a shoit 
distance into the bottle, and its upper end terminated about an 
inch above the cork. To its lower end was fixed some pieces of 
blotting-paper, to iU upper end was attached a small text tube, 
the two being connected by means of a piece of india-rubber 
tube. Some water was put in the bottle and the cork fitted close 
in itt place. The teat* tube was then filled with ether or some 
volatile fluid, and fitted to the end of the india-rubber tube. 

After the apparatus had attained a uniform temi*rature, the 
test-tube was inverted, so as to cause the ether to flow down the 
tube, and enter the bottle, where it spread itself over the blotting 
paper and, rapidly evaporating, produced a pressure inside the 
bottle. The addition of the ether vapour to the air already at 
atmospheric pressure, produced a pressure sufficient to force the 
water up the tube and out of the jet, causing it to rise to a con- 
siderable height into the air. At the beginning of the experiment 
all the apparatus was at a uniform temperature, and, according 
to the generally received opinion, ought to have been Incapable 
of developing energy, yet on account of the ether vapour not 


being diffused through the system, it was able 
expense of part of the heat in the system. 
Darroch, Falkirk, January 18 


to do work at the 
John Aitken 


No Butterflies in Iceland 

Allow me to point out that the lepidopterous insect* 

OLfrcn (not OUffcon) in,l N. (not K.) Mohr, toTf^nl £ 
Iceland, are not butterflies at all, but moths, as shown ivth 
generic term Phalana applied by each of those authors to Ltrl 
one of them — a term whose me ming your correspondent and hi • 
informant have failed to sec. Tho* venerable authors, though 
dtad and buried long before I ever heard of them, are ol 1 
friend* of mine, and I feel it incumbent on me to ask your 
readers not to impute to them thi> and other mistakes in i)r 
Rae’s letter. Whether there hive been or still be butierfhciia 
Iceland I am not competent to declare. I did not see any 
when I was there, but they miy have got out of my way. I 
have, however, yet to learn that they exist in that country, and 
therefore I am inclined to believe Mr. McUchlan is right when 
he said that there are none. We have the testimony of the 
late Sir William Hooker (“ Tour,” & c., ed. 2, vol. i p. 333) that 
no buiterfly had ever been met with in Iceland up to 1809, the 
year in which he visited that inland. Gliemann ( ‘ Geogr. 
JJeschreib. Isl.,” p. 165) in 1824 was unable to add to Mohr’s 
list of twelve species of moths and included no butterflies. It 
any of the latter have since been found i would be well for Dr. 
Rae to give his authority for the fa ;t, otherwise hi* ingenious 
suppositi jn that Icelandic butterflies and their larva: have been 
destroyed since 1786, is unnuccsj-ary, and his “only possible 
nay ” of reconciling “perfectly op|H>*ite authorities” fal s to the 
ground through the absence of any opposition on the part of the 
authorities he has cited. Alfred Newton 

Magdalene College, CambriJgc, January 25 

[Dr. Rae writes “to explain and correct a mistake which, by 
a little (are and attention on my part could and should have 
been so easily avoided.”] 


On some Peculiar Points in the Insect-Fauna of Chili 

My friend Mr. Ilirchall misconstrued the meaning of my 
notes (Nat i rk, vol. xviu p. 162) m a manner incomprehensible 
to me, when fanning his own (;>. 221). I, and many olherr, 
will share his “ surprise ” whin lie can produce any spec ie* ot 
the genera Cara(>us % Argynnu, and Coluis , or any of ihc Limns* 
phiiiAr from Australia or New Zealand. If he will do me the 
favour to again read my notes he will find that I refer solely 
to 1’al.varctic and N caret ic forms occurring in the Chilian sub- 
region and (unless by exception) nowhere else in the southern 
hemisphere. 

Mr. Wallace’s rebuke (p. 1S2) is to some extent merited. I 
liiti not give lulfieient attention to the chapter in his work, to 
which he refers, in consequence of its general character. Mr. 
Wallace greatly extends the number of genera published by me 
ax a sample. Some of these were perfectly familiar to me ; other-, 

1 think, will fail to stand the test of minute application, partly 
because their distribution is more extended, partly because generic 
definitions are vague. I could add several interesting and marked 
genera. Colias may possibly be represented by more than one 
species on the Northern Andes; but it is the opinion of naturalists 
who, from practical acquaintance a ith the fauna of South America, 
and who, on a special point like this, are more competent than 
1 to judge, that most of the very maiked lorms upon which I 
especially rely da not occur on the Northern Andes, which of 
late have been most assiduously worked by entomologists hunt- 
ing iusects for sale and perfectly alive to the value of such 
forms. 

Mr. Darwin’s theory alluded to by Mr. Birchall had not been 
overlooked. 1 was dealing with insects, and with a few marked 
genera, &c* of them, only. In plants there appears to be a 
tendency towards the appearance of analogous or identical forms 
all over the world when a sufficient altitude (varying according 
to the latitude) is reached. The laws that govern the dis- 
tribution of the one ought equally to affect the other. Still the 
facts alluded to in my former letter remain unexplained. Tne 
southern portion of South America forms, as it were, an island, 
with a large admixture of Falsearctic and Xearciic fauni&Uc 
elements easing in no other part of the southern hemisphere. 

LewishiPf January 19 Robert Me Lachlan 
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The Radiometer and its Lessons 

PaoF. Osborn* Reynolds arranges his last letter (Nature, 
voL. xvii. p. 220) 'under four numbered heads, and in the reply 
which I appear allied on to make I will follow this division. 

1. In the first section he says* “ There is nothing in my earlier 
papers that is ‘admittedly erroneous.' If there is error m these 
papers I am not aware of it.” This is strange. In his first 
paper (Proceedings, Royal Society, vol. xxii. p. 40I Prof. Rey- 
nolds declares* its object to be “to point out and to describe 
experiments to 4 prove that these effects (the motions observed bv 
Mr. Crookes) are the results of evaporation and condensation.” 
Now they are not the results of evaporation and conden'ation : 
and it might have been seen, ab initio, that evaporation 
and conden sa tion could have had nothing to do with them ; 
for evaporation and condensation can only produce a tempo- 
rary force, ceasing so soon as the distillation is complete, 
and cannot therefore be any part of the cause of a per- 
sistent force such as that detected by Mr. Crookes which lasts 
for any length of time during which the heat is applied. In t lie 
same paper Prof. Reynolds further says, “ The reason why Mr. 
Crookes did not obtain the same results within a less perfect 
vacuum (than that of the Sprengel pump - ), was because 
he had then too large a proportion of air, or non-con- 
denting gas, mixed with the vapour, wlikh was also not 
in a state of saturation.” All this is manifest error. Hut 
this is not all, for the whole of the theory of those pjq>cis 
is erroneous ; neither condensable vapour nor residual 
gas acts in the way described by Prof. Osborne Reynolds. In 
investigating the force arising from evaporation and condensa- 
tion, he has overlooked the circumstance that the cvapoi it ion 
from the disc will keep back part of the vaj our which would 
otherwise have reached it, and in investigating the effect of con- 
dentation he tacitly assumes that it does keep it haik. Now 
in both cases the reverse of the assumption is wh.it take 
place, and he actually arrives at the ab»utd remit that ** if 
the opposite sides of a pith ball in vapour wcie m suili 
different conditions [i.e., one surface evaporating, the other con- 
densing] the ball would be forced towards the colder side” 
(p. 404). 1 1 is conclusion amounts to this : that the recoil of n 

cannon would be doubled if it were struck from behind by a 
missile at the same moment that it discharges an r jual mass with 
equal velocity forwards ! If he had not made these mis- 
takes he would have got out only the forces which result 
from “the perceptible motion of the vapour,” which he 
states “ would l>e insensible ” (p. 403), along with altct.i iors in 
the general tension of the vapour which wouU act 0/ unity on 
both sides of the disi. Those errors vitiate the whole of hh 
mathematical reasoning, so that the value for J which lie gets, is 
not, as he supposes, “the force arising from evaporation,” and 
his law connecting it with the heat falls to the ground. 1 have 
all along supposed, from Prof. Reynolds’s having long ceased to 
mention his theory of evaporation and condensation, that he was 
aware of some of its errors. 

The same error vitiates his reasoning in reference to the action 
of residual fjas. If the error is corrected, and if, as he assumes, 
the gas coming up to the disc had been unpolarised (i.e. had 
brought to the disc equal numbers of molecules, ami w ith equal 
velocities from all directions in front), his investigation would 
only have given him an increase in the general fissure of the 
gas , acting, as I pointed out in paragraph 5 of my first paper 
(Phil. Mag., March, 1876, p. 179), equally on the front and back 
of the disc, except dunug the almost inappreciable instant of 
Adjustment. Prof. Osborne Reynolds therefore wholly missed the 
source of the persistent force with, which Mr . Oootuss experiments 
deal. 

**a' ^ ro J*/^ , k° rn € Reynolds next says that his second paper 

does not conclude with his own expression of opinion that 
residual gas is not the cause of the force observed by Mr. Crookes.” 
7 ** nxvc^ only to quote the concluding words of that paper 
(Phtl. Mag, November, 1874, p . 391). After passing under 
mrje* the two ^eooe, (condole vapour and residual ga*), 
which he supposes we to be considered, he decides in favour of 
the fonner in the following words : “ hence in such cases [i.e., 
under the coodmom which he auppowsd to prevail in Mr. 
Croolwe experiments] it men, to mVthat the effects must be 
due to the forces of condensation.” 

3. In the not section of his letter ProC Reynolds states that 
Clausius and Maxwell “established the law that the only condi- 
tkm of thermal equilibrium in a gas is that of uniform tempera- 
lure.” I am not aware that they have ever established this law. 


The converse of it i* obviously true, and has often been used, 
and the law itself has sometimes been assumed, but has never, 
so far as I know, been proved. I am, however, disposed to 
concur with those who think that it is probably true, and the 
conclusion in my paper on penetration (which is the reverse of 
that attributed to me by Prof. Reynolds) is in conformity with it. 
My conclusion is expressed in the following words (Phtl. Mag., 
December, 1S77, § 4) “ Hence there must, in the cases that 
really arise, be some escape of heat which may be small but 
cannot vanish.” And, I may remark, there will, according to 
my view, be two other sources of esc ipe of heat, vir., conduction 
by diffusion, which was excluded from my investigation ; and 
conduction by radiation, which was excluded both from Clausius's 
inves igation (Phi/. Mag., June, 1862, p. 422, footnote) and from 
mine. 

Prof. Osborne Reynolds a second time objects to my having 
excluded conduction when investigating the penetration of heat. 
As he attaches weight to authority he will perhaps be reconciled 
to my doing so, by the example of Clausius, as cited alwve, and 
by his justification of it in the following words (loc.cii .) “ In 
any case, however, it is allowable to consider separately each of 
these two ways in which heat moves.” 

llcforc passing from this subject I wish to take the opportunity 
of stating that Dr. Schuster’s letter (Nature, vol. xvii. p. 143) 
has satisfied me that I have hitherto erred in my estimate of the 
relative efficiency of penetration and conduction as agents for 
conveying heat. I am now convinced that penetration is 
usually feeble compared with conduction, and, in the figures re- 
presenting Dc la Prevostaye and Dcsaius’ experiments, is to be 
sought in ihose portions of the curves which slope steeply down- 
wards. The second part of my paper on penetration, that in 
which I apply the theory to cxpeiiinent, will accordingly requite 
considerable modification ; and some of the statements which 1 
made in my papers on Crookes’s force will need amendment. 
The corrections that are required do not, however, Affect any of 
the material parts of my theories of Crookes's force and of pene- 
tration, which depend essentially on the fact that there is a layer 
m the gas extending to a limited distance from a heater or cooler, 
throughout which the effects of the discontinuity in the gaseous 
motions at the surface will be felt, and that within that layer the 
stresses and the communication of heat follow special laws. 

4. I have to express my great satisfaction at the explicit 
admission made by Prof. Osborne Reynolds in the fourth section 
of liis letter, in the following sentences : — “ There is one state- 
ment in Mr. Money’s letter which is not erroneous, lie says, 
4 1 cannot find anywhere in Prof. Osliorne Reynolds's writings an 
explanation of the thing to be explained, viz., that the stress in 
a Crookes’s Dyer is different in one direction from what it is at 
right angles to that direction.’ I [Prof. Osborne Reynolds] do 
not at all admit that this is 4 the thing to lie explained,’ and I 
am quite sure that Mr. Stoney would find no explanation of it 
in my writings. ” This admission disposes finally of all con- 
troversy as to priority between u». 

1 need hardly, alter this admission, follow Prof. Osborne 
Reynolds through the rest of his letter. Mis supposed invariable 
law “ that the [Crookes’s] force always tends to drive the vanes 
or bodies in the direction of their colder faces,” does not seem 
to be true. A familar exception occurs when a spheroidal drop 
is imported over a platinum dish. The Crookes's force acting 
upon the platinum dish is equal to the weight of the drop, and 
acts downwards, i.e. in the direction of the hottest surface of the 
dish. 

In applying his hypothetical case of a heater and cooler, a 
and », within an envelope of intermediate temperature, to prove 
that 44 the force that causes the motion in the bodies cannot be 
due ” to the stresses of my theory, he* has overlooked the very 
obvious circumstance that the envelope, as well as 11, is a cooler 
in reference to a, and the envelope, as well as A, is a heater in 
reference to n. 

Prof. Reynolds observes that I have not defined polarisa- 
tion. I described the kind of polarisation that exists in 
radiometers in my first two papers, and I will give a formal 
definition of the term as applied generally to gases in an article 
which I am preparing, and which I hope will be admitted into 
the pages of Nature, giving as clear an account of my theory as 
I can, compatibly with brevity and the omission of mathematics. 

The way in which Prof. Reynolds has excluded polarisation 
from his explanation is by assuming that the state of the gas 
dose to the heated disc may be adequately represented by m* 
polarised gas of one temperature coming up to the disk, and 
unpoUrised gas of another temperature leaving it, i.e., by mole* 
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cola coming op to the heater in equal numbers and with equal 
velocities from all directions in front, and by molecules receding 
from the heater equally in all directions, although with augmented 
velocities. Under these circumstances there would be no differ- 
ence in the preisure on the front and back of the disc, except 
during the very brief period of adjustment. 

By making this assumption Prof. Reynolds leaves the part of 
Hamlet out of the play ; for Crook cs r s force arises out of the 
very circumstance wnicn has been omitted, viz., that the mole- 
cules that come up to the heater or cooler, arrive in the form of a 
rain which predominates in a definite direction, a direction which 
is normal to the heater and cooler in the simple case of their 
being parallel, ( 1 . Johns'ionk Stoney 


A Double Rainbow 

On the 28th inst., at about 6.30 j .m. while myself and some 
ten or twelve other gentlemen were playing cricket, we were 
surprised to see what we all considered a most novel phenome- 
non — a double rainbow. The sky was cloudy and the weather 
was thundery. At the time referred to a shower of rain fell ; 
the sun was about jo° above the horizon, shining out very bril- 
liantly and reflecting upon the waters of St. Vincent's Gulf. 
Great wonder was expressed at the strange appearance, and 
much curiosity as to the cause. 

The appearance was as follows -There were two distinct and 
well-defined bows ; the feet were united, but the apices were a 
considerable distance apart. 

I am of opinion that the lower bow was caused by the direct 
light of the sun, while the light reflected fiom the sea produced 
the upper one. Thomas Noy£ 

Willunga, South Australia, November 30 


SCIENCE IN TRAINING COLLEGES 

T ill! Science and Art Department has just issued a 
circular having an important bearing on the teach- 
ing of science is to take in our training colleges, and 
therefore also in elementary schools. 

The Lords of the Committee of C ouncil on Kducation 
believe that the time has arrived when a special exami- 
nation should be instituted at a period of the year better 
adapted to the training colleges than May, and that the 
nature of the examination and the payments made on the 
results should be modified to suit the circumstances of 
those colleges. They have therefore determined that in 
future a special examination in science shall be held in 
training colleges in December, immediately before the 
ordinary Christmas examination. 

The examination will not be open to acting teachers. 
It will be held in those subjects only for which a special 
course of instruction is provided in the time-table of the 
College, and will be conducted by one of her Majesty’s 
inspectors or by an officer of the Science and Art Depart- 
ment. Special committees will no longer be required for 
the training colleges ; such returns as arc necessary will 
be made by the principal. No student in a training col- 
lege will be allowed to attend the May examinations of 
the Science and Art Department, except in physical 
geography in May, 1878. 

The examination will be confined to the following nine 
subjects : — 1. Mathematics. 2. Theoretical Mechanics. 
3. Applied Mechanics, 4. Acoustics, Light, and Heat, 
c, Magnetism and Electricity. 6. Inorganic Chemistry, 
including Practical Chemistry. 7. Animal Physiology. 
8. Elementary Botany. 9. Physiography. 

No student will be permitted to take up more than two 
subjects in any one year, and women will not be per- 
mitted to take more than one subject in a year. 

The examination, except for mathematics, will be based 
on the syllabus of the several subjects given in the Science 
Directory ; but the two stages, elementary and advanced, 
will be treated as a whole— <>ne paper only being set. 
These examination papers will be framed nflich as the 
present May papers are framed, that is to say, with a 


certain number of compulsory questions and a certain 
number of optional questions, some of the latter being 
more difficult and more highly marked than the rest 
Questions will also be set on the method of teaching 
various branches of the subject. b 

The successful students will be placed in the first or 
second class, the standard for a second class being as 
high as that of a good second class in the present advanced 
stage, and for the first class of a good first class in the 
advanced stage. All students who pass will be registered 
as qualified to earn payments on results and will receive 
certificates, but no prizes will be given. A payment of 
3/. will be made on account of each first class, and 1 /. ioj. 
on account of each second class obtained by a student in 
a training college. 

In addition to the payments for theoretical chemistry, 
payments will be made for practical chemistry, of the 
same amounts and on the same conditions as those 
detailed in the Science Directory, § XLV. The circular 
contains an appendix with a syllabus of the subjects for 
mathematics in training colleges. We should advise all 
interested in this matter to obtain a copy of the circular. 


SUN-SPOTS AND TERRESTRIAL MAGNETISM 

T HAVE seen only to-day the number of Na'IUKK (vol. 
* xvii. p. 220) containing a letter from Prof. Piaz/.i 
Smyth on the above subject. I have also just now seen 
for the first time a communication from M. Faye to the 
French Academy of Sciences on July 30 last, in which 
there is a reference to the same subject ; this 1 regret 
much, as M. Faye, through an incomplete acquaintance 
with my investigations, has drawn conclusions from one 
of them which arc not exact. I shall at present refer 
only to the subject of Prof Smyth’s letter. 

M. Faye considers the difference of the periods found 
by I)r. Lamont and myself for the diurnal oscillations of 
the magnetic needle (10 45 years) and by Dr. Wolf from 
the sun-spots (in 1 years), a sufficient proof that these 
cycles are not synchronous, and therefore that there is no 
causal connection between the two phenomena. Prof. 
Smyth asks an explanation relatively to this difference, 
upon the supposition that the two periods found arc the 
true mean durations of the cycles for the respective phe- 
nomena. This supposition, however, is erroneous, and 
consequently M. Faye's deductions from it fail. 

I have shown in a paper cited by M. Faye 1 that if wc 
determine the epot b of the maximum diurnal oscillation 
of the needle from Cassini’s observations made at Paris, 
and from Gilpin’s observations made at London, we find 
it to have occurred in 1787*25. This epoch agrees very 
nearly with that deduced by 1 )r. Wolf for the maximum ol 
sun-spots. If we compare this epoch with that of the 
last maximum which occuri ed for both phenomena near the 
end of 1870, wc shall obtain a mean duration of 10*43 
years, upon the assumption that eight cycles happened 
; between these two epochs. There is no difference 
, between Dr. Wolf and the magneticians excepting upon 
1 the question whether there were eight or only seven 
| cycles. Dr. Lamont considers that the data existing 

* between 1787 and 1S18 are worthless for a decision upon 
this point, and by induction from the known cycles has 

j concluded that three cycles must have occurred in the 

* thirty-one years 178 7 to 1 SiS. Dr. Wolf believes there 
were only two. I have given the evidence which makes 
the existence of three extremely probable. This question 
has no relation whatever to the synchronism of the two 
phenomena. 

If we could accept Dr. Wolfs view we should find, 
as I have shown, that the mean duration of a cycle for 
both phenomena since 1787 would be 11*94 years, while 
the suMpot results for eight cycles determined by Dr. 

"V " On the Decnaaul Period," F </.**/. />.?».* , vol xrviL 
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Wolf during eighty years before 17^7 give 10*23 years (or, 
If we take nine cycles, 10*43 years) for the mean duration. 
It is by mixing these two very different means that the 
Zurich astronomer finds in years, a mean that can evi- 
dently have no weight given to it. On the other hand, if 
Dr. Wolf is in error (as I believe he is) as to the existence 
of a maximum in 1797, the mean durations for the 
eighty years after, and for the eighty years before 1 7S7 
agree as nearly as the accuracy of the determinations for 
the beginning of the eighteenth century will admit. 

I beg, then, to repeat that since the time when regular 
series of magnetic observations were commenced, till now, 
there is no difference whatever between Dr. Wolf and 
the magneticians as to the synchronism of the two 
phenomena. 

Under these circumstances we come to the question— 
Are the sun* spot maxima and minima really synchronous 
with those of the magnetic diurnal oscillations ? I have 
already said that this was so in I 7 S 7 ; and, considering 
only the cases for which we have complete materials for 
comparison, beginning with Schwabe’s observations of 
sun-spots, it was so for the maxima of 1829, 1837, 1848, 
i860, and 1870, and for the minima of 1824, 1833-4 (q. />.\ 
1844, 1856, 1866, and it is the case for the minimum at the 
present time. These coincidences are far more im- 
portant, as showing a common cause, than may appear at 
first sight from this summary. 

The successive oscillations of the sun spot variations 
are not performed in equal times, neither arc those 
of the magnetic variations. Was the duration of the 
oscillation for the sun-spots only eight >cars, as from 
the maximum in 1829 to that of 1837, so was that 
for the magnetic variations ; did it amount to 12A 
years nearly, for the sun-spots, as from the minimum 
of 1844 to that of 1856, this was also the case for 
the oscillations of the needle. Does the sun-spot 
variation proceed from a minimum to a maximum within 
about three and a half years as from 1833-4 to 1837, so 
does the magnetic oscillation. Does the sun-spot varia- 
tion occupy nearly eight years between a maximum and 
the following minimum, as from 1848 to 1856, so docs the 
diurnal oscillation of the needle. 

It will be difficult to persuade physicists that, during 
nearly a century the sun spot cycle has been shortened or 
lengthened, and the sun-spot variations have been accele- 
rated or retarded, so nearly together with those of the 
diurnal oscillations of the magnet, by accidental coinci- 
dences. No doubt the admission of the existence of a 
causal connection between the two phenomena is opposed 
to the hypothesis, which many other facts render now 
wholly untenable, that the magnetic variations arc due to 
the heating action of the sun. 

I am obliged to Prof. Piazzi Smyth for giving me the 
occasion to explain a difficulty which has troubled others 
as well as himself. John Allan Broun 

January 23 

HENRI VICTOR REG N AULT 

THE death of M. Becquerel, alluded to in our last 

. j l4#ue » was followed on the 19th inst. by that of his 
friend and fellow-physicist, M. Regnault, whose name is 
associated so intimately with the elementary principles 
°* our knowledge of heat Henri Victor Regnault was 
bom at Aix-la-Oupelle, July .21, 1810. His youth was 
spent in a hard battle against poverty in the effort to 
maintain not only himself; but his sister. While still a 
lad he wandered to Paris, and there obtained a position 
as assistant in the large drapery establishment known as 
Le Grand Conde, a name familiar at the present day to 
the lady visitors of Paris. Here ability and fidelity won 
for him friends, and at the age of twenty he was enabled 
to gijtifo his longings for a scientific education, and enter 
the Ecole Polytechnique of Paris, the Alma Mater of so 
ipany famous French savants . After a course of two 


yeais here, in 1832 he entered upon active duties in the 
department of mines, and was absent from Paris for the 
next eight years. During the latter portion of this time 
he occupied a professor’s chair at Lyons, and had a 
laboratory at his disposal. Here he embraced the oppor- 
tunity to enter upon the field of research in organic 
chemistry, which had just sprung into existence as a 
branch of chemical science, under the hands of Liebig, 
Wohler, Laurent, Dumas, and others. While many of 
the chemists of the day were engaged in theoretical 
disputes, and the battle between the electro-chemical 
theory and the newly-advocated type-theory was being 
hotly waged, Regnault devoted himself to the accu- 
mulation of the facts so sorely needed as founda- 
tion-stones by the disputants on both bides. Among 
his investigations at this time may be mentioned those 
on the composition of meconine, pipcrinc, canthari- 
dine, and other alkaloids, composition of poetic acid, 
identity of csquisetic acid with maleic acid, propci- 
tics of naphthaline-sulpho-acid, &c. By the action of 
sulphuric anhydride on ethylene, he obtained the carbyl- 
sulphatc, C^HjSgOo, which Magnus prepared later from 
alcohol. His most valuable researches, however, were on 
the halogen derivatives in the ethyl-group, especially 
interesting at the time of their appearance, when the 
theories of substitution were timidly being advocated. 
Among these compounds now familiar reagents to the 
organic chemists were mono-chloro-ethylcnc-chloride, 
CHj 1 Cl.CHCJ a , obtained by the action of chlorine on 
ethylene chloride, as well as the higher chloiinated 
derivatives, which offered one of the most striking 
instances of substitution. These were followed shoitly 
after (1838) by the classical investigations on the actions 
of chlorine on ethyl- chloride C S H S C 1 , in which one by one 
all of the hydrogen atoms were successively substituted 
by chlorine, until the limit, CXI* was reached. Of im- 
portance also was the change of ether, C 4 lI la O, into 
perchloroether, C 4 C 1 10 0 . Another interesting scries of 
preparations gave the substituted ethylcncs by the action 
of alkalies on saturated halogen derivatives, ethylene- 
bromide for example, yielding vinyl-bromide, and hydro- 
bromic acid : — 

C a H 4 Br a + HKO - C,H a Br + KBr + II a O. 

By this method he discovered vinyl-bromide, vinyl-iodide, 
vinyl-chloride, dichlor- ethylene ,Cjl I .XL, and trichlor- ethy- 
lene, C a H Cl|. Finally must be mentioned his discovery of 
carbon tetrachloride, CCL,by leading chlorine into boiling 
chloroform. It is difficult for us at the present day to 
estimate the importance attached to these discoveries 
forty years ago, when every new fact was a glimmer of 
light to the organic chemist wandering in the dark, and 
few series of researches have stood me test of time so 
well as those carried out by Regnault in his Lyons labo- 
ratory. The faithful study of minute properties, and the 
careful attention to physical peculiarities, already gave 
evidence of the tendencies which were manifested more 
fully in another branch of science, and the appearance of 
his papers in the Annates de Chimie ct Physique attracted 
the attention of the scientific world to the hitherto un- 
known provincial professor. In 1840 he was elected to 
replace Robiquct in the chemical section of the French 
Academy, and was appointed professor in the Ecole 
Polytcchnique. In the following year he was elected to 
the chair of physics at the Collfcge de France. A few 
years later he became engineer-in- chief of mines, and in 
1850 received the order of officer in the Legion of 
Honour. 

With his removal to Paris the field of Regnault’s inves- 
tigations was changed Like our own Faraday, after 
having obtained renown as a chemist, he suddenly turned 

jysicist He was scarcely established in Paris, when 

e began his famous series of experiments on specific 
heat' A few years previous, Dulong and Petit had deter- 
mined the specific heat of a number of elements by 
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means of their calorimeter based on the method of cool- 
ing, and obtained data sufficiently accurate to warrant the 
establishment of their law that the product of the specific 
heat of an element and its atomic weight is a constant. 
Rcgnault, after having submitted their method to careful 
examination, found it useless for the exact determination 
of the specific heat of solids, and invented in its place 
the calorimeter bearing his name. It is based on the 
method of mixtures, viz., of heating a known weight of a 
substance to a known temperature, immersing it in a 
known weight of water at a known temperature, and 
determining the temperature of the mixture. With this 
apparatus, which is of a somewhat complicated character, 
in order to reduce to a minimum the possibilities of 
error, Regnault determined the specific heat of the 
liauid and solid elements, and of a great variety 
of compounds. From the comparison of these results 
he deduced the general law that for all compounds 
of the same formula and similar chemical constitution 
the product of the specific heat and the atomic 
weight is the same. He also confirmed, by his experi- 
ments, the hypothesis of Wostyn, that the elements 
require the same amount of heat to be raised to a certain 
temperature, whether free or in combination, and showed, 
by his more exact results, the general truth of Dulong 
and Petit 1 * law. In order to overcome the difficulties of 
determining the specific heat of gases, Rcgnault contrived 
aningenious apparatus in which the gases passed through a 
spiral inclosca in a known weight of water. The volume 
of gas, its temperature on entering and leaving the appa- 
ratus, and the alteration in the temperature of the water 
Supplied the necessary data. By this means he experi- 
mented with about thirty-five of the principal gases and 
vapours, and established the two important laws, 1, that 
the specific heat of any gas at constant pressure, whether 
simple or compound, is the same at all pressures and tem- 
peratures ; and 2, that the specific heats of different 
simple gases arc in the inverse ratio of their relative 
densities. Rcgnault prepared also an interesting table of 
the specific heats of various substances in the solid, 
liquid, and gaseous forms, from which it appears that the 
Specific heat of the same body is commonly greater in the 
liquid than in the solid state, and always greater than in 
the gaseous state. 

In his experiments upon heat Rcgnault was led to 
devise methods of measuring high temperatures accu- 
rately, and invented the well-known air thermometer, 
which can be used at all temperatures below that at 
which gas softens, and the mercury and hydrogen pyro- 
meters, the latter of which permits the determination of 
the temperature. in a furnace at ain instant. In this con- 
nection ne carried out also an elaborate series of experi- 
ments on the density and absolute expansion of mercury 
from i° to 360°, the results of which, as tabulated, are of 
primary importance in the correction of thermometers 
and barometers, as well as in a multitude of physical 
experiments conducted with this liquid. Still more ela- 
borate and exhaustive are the extensive series of deter- 
minations in connection with water, its specific heat at 
various temperatures, the tension of its vapour at various 
temperatures, and the latent heat of its vapour at various 
pressures, all of which were designed to serve as funda- 
mental facts upon which to base the action of heat on 
water for industrial purposes. The specific heat of water 
was found to increase from 1 at o ' to 1*013 at 100,0 and 
1*05*6 at 230°. For the determination of the tension of 
steam Regnault contrived a simple apparatus based on 
the fact that the m axi m u m tension of steam at the boiling- 

S oint is equal to the external pressure, by the aid of which 
e was able to construct nis table of tensions from 
0*32 mill at 32° to 20926 mill at 230°. 

The experiments with this apparatus were attended to 
a number of volatile liquids with the design of testing the 
truth of Dalton’s supposition that the tension of the 


vapours of all liquids is the same at temperatures equally 
distant from their boiling points, and the results showed 
that although not a law, it was very nearly correct 
for small intervals of temperature in the neighbour- 
hood of the boiling point. A variety of interesting 
results were also obtained from mixtures of gases and 
vapours, including the laws that a liquid does not give off 
a vapour of so high a tension in the presence of a perma- 
nent gas as in a vacuum, and that while the tension of 
the vapours of a mixture of liquids not dissolving each 
other is equal to the sum of the tensions of its liquids at 
the same temperature ; on the contrary, the tension 
arising from a mixture of mutually solvent liquids is less 
than the sum of the individual tensions. 

Perhaps the most important of Rcgnault’s experimental 
investigations was that on the coefficient of expansion for 
air and other gases, as well as on the compressibility of 
gases. Dalton, Gay-L;is:,ac. and Rudberg had obtained 
numbers for the coefficient of expansions differing widely 
from one another. It was reserved for Regnault to esta- 
blish by the most delicate experiments the number ‘03663 
as the coefficient of expansion of air, and to show in 
addition that the law of Dalton and Gay-Lussac with 
regard to the regularity of expansion among gases was 
only approximately correct. A similar result was obtained 
in his investigations on the accuracy of Boyle and 
Marioltc’s Law, on the compressibility of gases. 

In addition to the chief lines of research alluded to, 
Regnault made a variety of interesting experiments on 
the phenomena produced by heat, and his hypsometer and 
hygrometer should be mentioned, on account of their 
simple and practical qualitie Some valuable investiga- 
tions on the phenomen 1 of respiration were made by him 
in connection with Reiset, and, together with Dumas, he 
carried out a lengthy research on illuminating gas. 

His most valuable experimental results arc collected 
together in vol. xxi. of the JAW/Vc of the French 
Academy, and a continuation is to be found in vol. xxvi. 
Rcgnault publisher!, in 1847, a treatise on chemistry, 
which has survived numciou** editions in France, and 
been translated into German, Ktiglish, Dutch, and Italian. 

In 1854 he was appointed director of the famous porce- 
lain manufactory of Si vres, and since that date much of 
his time has been devoted to improvements in ceramic 
processes. During the Franco- Prussian war he received 
a sad blow in the death, on the battle-field, of his second 
son, Henri Regnault, a promising artist, and universal 
favourite in Paris. He returned to his laboratory at 
Sevres, after the declaration of peace, to find that the 
results of his last great research on the phenomena of 
heat accompanying the expansion of gases, derived from 
over 600 observations, had been destroyed. The announce- 
ment of this loss was his last communication to the 
scientific world. Since then, oppressed by grief and a 
victim to increasing infirmities, he has been forced to 
renounce his wonted pursuits. On the day when the 
gay artist world of Paris was celebrating the battle of 
Buzenval by laying wreaths on the grave of the young 
patriot-painter, the father was released from a long and 
painful illness by the hand of death. 

As a scientific investigator, Regnault did not possess 
the brilliant originality of many of his fellow-physicists. 
It is as the patient, thorough, conscientious observer that 
he has won his way to the foremost rank. Possessing a 
wonderful ingenuity in the invention of mechanical 
appliances for the purposes of observation and a perfect 
familiarity with the mathematical department of physics, 
he has been enabled by means of his unflagging 
enthusiasm and unbending resolution to place the modem 
physicist and chemist in possession of an invaluable col- 
lection of constants, which at the present stage of science 
are in ^aily use not only in the laboratory of research, 
but fejflarge variety of industrial purposes. 
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the origin of a limestone rock • 


( N November, 1845, I laid before the Literary and 
Philosophical S >ciety of Manchester my memoir 
On some Microscopic Objects fo*md in the Mud of the 
Levant and other Deposits ; wrh Rem irks on the Mode of 
Formation of Calcareous and Infusorial Siliceous Rocks/* 
which m-moir wa« published in v »1. v n. of the second 
series of the Society’s Transactions. In that memoir I 
sought to demonstrate two things — 1st, ih it not onlv was 
Chalk made up of microscopic organisms, cn-tlv Fora- 
mtnifera, as had recently been demonstrated by Ehren- 
berg, but that the fact was equally true .and explanatory 
of the origin of all limestones except a few 'roh water 
Travertins; 2 nd, that some other evenMve deposits, of 
submarine origin, in which no Foramimfen could now be 
detected, were not in the s ate in which they were origi- 
nally accumulated. I concluded that Koramimfcra had 
doubtless been present in them also, but that their cal- 
careous shells had been dissolved out of them, and that 
this disappearance had been effected through the agency 
of water containing carbonic acid, at an early stage ol 
the formation of these deposits. As is well known, this 
latter theory his been reproduced as a n *w one by some 
of the naturalists of the Challenger exjedmon, who have 
applied it to the explanation of phenomena of a sub- 
stantially similar nature to those which I endeavoured to 
account for, in the same way, more than thirty years 
previously. 

I am indebted for the slab of limestone forming the 
subject of this communication to my friends the Messrs. 
Patteson, the marble merchants of Oxford Street, Man- 
chester. This slab appears to illustrate in an exquisite 
manner both the theories to which I have just referred. 
It is a specimen of the Holland limestone, which, when 
sawn through, was found to contain a large concamerated 
Nautiloid shell more than twelve inches in diameter, which 
appears to me to have been a true Nautilus though the 
section has not passed exactly through its centre so as to 
reveal any portion of its siphuncle. In the \arious parts 
of this slab we find the calcareous material exhibiting 
different conditions. Throughout the greater part of its 
substance we have evidence that it has originated in an 
accumulation of minute calcareous organisms— especially 
Foraminifera— but most of these arc disintegrated and 
display vague outlines, a condition wh’ch I presume has 
resulted from the action of the carbonii acid already 
alluded to. 

Scattered through the slab are numerous dark-coloured 
patches of a substance apparently identical with what the 
late Dr. Mantell designated Molluskite, and which he 
believed to be the remains of the soft annual substance 
of marine organisms. In many of these- patches the 
Foramimfcrous shells arc better preserved than is the case 
with the rest of the matrix inclosing the 1 irgc fossil sht 11. 
It appears as if this Molluskite had pirtiully protected 
the calcareous Foraminifera from the solvent action which 
had disintegrated most of those forming the rest of the 
deposit. 


But the most interesting features of the specimen are 
seen within the chambers of the Nautiloid shell. Th* 
r orammiferous ooze has entered freely through the large, 
open mouth of the terminal chamber in which the animal 
resided and filled the entire cavity of that chamber. 
There is no doub: whatever as to the original identity in 
the character ot the ooze thus irtclosed within the shell 
and thaw which constitutes its investing matrix, though 
hey now appear very different. The latter portion was 
ir«l> permeated b> water containing the solvent carbonic 
acid ; hence the more or less complete disintegration of 
its F orammiferous shells. Bat in the lim estone inclosed 
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within the large terminal chamber of the Nautiloid shell 
almost every Foraminifer is preserved in the most exqui- 
site perfection. This is especially the case in the deeper 
part of the chamber, most remote from the mouth, as also 
in the instances of one or two of the more internal closed 
chambers, into which the mud has obtained entrance 
through small accidental fractures in the outer shellwalL 
It appears obvious to me that the thick calcareous shell 
of the Nautilus has protected the inclosed shells of the 
Foraminifera from the action of the solvent acid. I repeat 
that there is no room whatever for doubting that both 
portions of the Foraminiferous ooze, whether contained 
j within or surrounding the Nautiloid shell, were originally 
! in identical states. Microscopic observation makes this 
! sufficiently plain. The differences now observable be- 
I tween them have arisen from changes which have taken 
j place subsequent to their primary accumulation, and which 
; changes have been due to differences of position ; the one 
j portion has been protected by the thick calcareous Nauti- 
loid shrll which would rob the water percolating through 
it of all its solvent carbonic acid, and thus preserve the 
' contained Protozoa from destruction, and which pro- 
tection would continue so long as any portion of the 
Nautiloid shellwall remained undissolved. The other, 
being unprotected, would be exposed to the full action of 
the solvent, which would percolate readily amongst the 
loosely aggregated microscopic organisms, and speedily 
act upon their fragile shells. 

But there is a yet further feature in this interesting 
specimen requiring notice. The closed chambers of the 
Nautiloid shell are all filled with clear, crystalline, cal- 
careous spar. The acidulated water, acting upon the 
calcareous Foraminifera of the ooze has become converted 
into a more or less saturated solution of carbonate of 
, lime. This has passed, by percolation, through the shell 
| of the Nautilus into its hollow chambers. Finding there 
suitable cavities it has gradually filled them up with a 
| crystalline formation of calcareous spar, and which of 
course exhibits no traces of the minute organisms from 
| which the calcareous matter was primarily derived. A 
; similar crystallisation has filled up the smaller interspaces 
between the Forum ini ferous atoms both inclosed within, 
and external to, the Nautilus, rendering the limestone 
c apable of receiving a high polish. 

If these explanations are as correct as I believe them 
to be, we have here the entire history of the origin of a 
limestone rock— from the first accumulation of the Fora- 
miniferous ooze, as seen in the interior of the first large 
j chamber of the Nautilus, to the deposition, in an inor- 
, ganic mineral form, of the crystalli-c i carbonate of lime 
i within the closed chambers of the Nautilus, all being 
! illustrated within the area of a slab of limestone little 
! more than a foot in diameter. 

I 


THE LIQUEFACTION OF THE GASES 
| T N the recent article, in which the magnificent results 
j **• recently obtained by MM. Cailletet and Pictet were 
detailed, we contented ourselves, in the account of the 
methods empIo>ed, by pointing out the extreme sim- 
plicity of that used by M. Cailletet The simplicity, 
however, by no means takes away from the beauty of the 
method, and we now propose to return to it with a view 
of showing how closely it resembles in many of its 
details that employed by Dr. Andrews in his classical 
work on the continuity of the various states of mutter. 

Dr. Andrews, it will be remembered, in his experiments 
on the liquefaction of carbonic acid* used a glass tube 
cupiliary in the upper part, and in the remainder, of a 
bore just so wide that a column of mercuiy would remain 
in it when the tube was held in a vertical position. The 
gas to be operated on was confined to the narrow upper 
part of tlfc tube by mercury, and the tube was tightly 
packed to an end piece of brass armed with a flange. 
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Thi* permitted a water-tight junction with a corresponding 
end of a cold-drawn tube of copper of great strength, A 
similar end-piece was attached to the other extremity of this 


|l 



F11. 1,— 'I wo of J>r Andrews » tubes on u stand as in use 

copper cylinder, and in the centre was a fine screw most 
carefully made and fitted, seven inches long, and packed 
so as to resist a pressure of 400 atmospheres or more. 



F10. a. —Section of Tube, t k». 3 —Arrangements for U tilising 
Low Temperatures. 

When low temperatures as well as high pressures were 
required, the tube was bent, as shown in Fig. 3, and 
inserted in a freezing mixture. 


ii» taw* proaucea dv sere win? 

up the mercury mto the capillary tube. 6 

We have next to consider the phenomena which Dr 
Andrews observed, taking carbonic acid as an example. 
On partially liquefying the gas by pressure and chaneine 
the temperature, the surface of demarcation between the 
liquid and the gas became less and less distinguishable 
the tube seemed to be filled with a homogeneous fluid’ 
which, when the pressure was suddenly diminished or the 
temperature slightly lowered, broke up into striae, Fig 4. 

A cloud was also formed if the temperature were 
allowed to fall a little btlow the “critical point” 3o°*q2 C. 
showing the formation of liquid particles, Fig. 5, *’ 

We may now pass to M. Cailletet’s method and the 
phenomena he observes, Fig. 6, for which we are indebted 
to the courtesy of the editor of La Nature , represents the 
great apparatus which M. Cailletet has constructed at his 
works of Chitillon-sur-Seine. 


The apparatus is composed of a hollow steel cylinder 
A solidly fixed to a cast-iron frame by means of the 
hoops B b. A cylindrical shaft of soft steel acting the 
part of a plunger enters this cylinder, which is filled 
with water. The opposite extremity of the shaft is 



terminated by a square-threaded screw, which traverses 
the bronze nut F, fixed in the centre of the fly-wheel 
M. According to the direction given to the fly-wheel 
by means of the handles with which it is provided, 
the plunger may be advanced into or withdrawn from 
the axis of the body of the pump. A leather packing 
prevents the compressed liquid from escaping from the 
cylinder. 

In order to introduce the water or the liquid to be com- 
pressed, it is peured into the glass vessel G, which is 
in communication with the interior of the apparatus ; a 
steel screw with conical point closes the narrow pipe 
through which the liquid passes. This screw is termi- 
nated by a small fly-wheel o, with handles. Thi* arrange- 
ment permits of suddenly expanding the compressed 
gases, and seeing the cloud produced in the capillary tube 
where the gas under experiment is contained. (This tube 
is represented in the centre of the glass envelope, m.) The 
cloud is formed under the influence of the external cold 
product by the sudden expansion, a certain sign of the 
liquefaJnon or even of the solidification of the ga ses re - 
garded hitherto as permanent a is a Hollow steel reservoir 



apparatus of M. CaiHetet for lh« liquefaction of the x. sere* -press for compreoun : .v f , glass c> Under, conuimng the glass tu*< in which the gas is liquefied. 
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capable of supporting a pressure of from 900 to 1,000 
atmosDheres ; it is connected with the compression appa- 
ratus by a capillary metallic tube. The water, under 
the action of the piston, arrives in this reservoir, a, and 
acts upon the mercury which compresses the gas. £ repre- 
sents the tube which connects this with the glass intended 
to contain the gas under experiment. A nut serves to 
fix this piece to the upper part of the reservoir. Fig. 7 
shows this arrangement in half-size. 

m is a glass cover containing a cylinder of the same 
material, in the middle of which is a small tube in which 
the liquefaction of the gas takes place. This capillary 
tube may be surrounded with refrigerating mixtures or 
with liquid protoxide of nitrogen. The exterior cover, 
concentric with the first, and containingsubstances strongly 
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; absorbent of moisture, prevents the deposit nf ~ 

! on the cooled tube in which the 
/is a cast-iron tablet intended to support the 
a ; the screws, d d y enable the reservoir to be 
lowered for the spectroscopic examination or the 
jection of the experiments. An arrangement, s. 
the capillary metallic tubes which transmit them ^-^ f! 
the various parts of the apparatus, n is a 
Thomasset manometer verified by means of an air 
meter established on the side of a hill near the laho. 
ratory of Ch&tillon-sur-Seine. n' represents a trlass 
manometer which serves to control the indications of the 
mercury apparatus. 

It is a fortunate thing that the students of science in 



I- iU. 7.- Gla** tub** wuh ih*. k -uV* in with I* tin lu;.**U.iutu ut tlu ga-t ix cticcu ’ nt M t. ailktet*?* apjMi .t is The i» coinp»evj«i »n the upper 
)«rt ol Oil* tube l>v the .mrnt »>f a twit. in* <>t inciting placeil in eoutwottoti with a 'pw-prrx* nothin on a mass of water. It condense' in a liquid 
drop of iulo mist mulct the .11 turn o* r\.Mu-»ioii, '1 his :kixs (itbr ix en*rl<>prd in mu en\el«*pe ot the same substance containing tn<: retriRcmtinj; 
fixture, bee the ccnm ol the tube :• m Ti; • Ji,. i? — bnull app:»i.*tus ior the liquefacti >n of paso 


France have not been forgotten bv M. Cailletet. He 
has not only devised the instrument above described 
for his own work, but he has o cupicd himself with a 
small lecture or laboratory apparatus which M. Ducretet 
has constructed according to his directions. It is an exact 
copy of the part, tf, m of the apparatus of Ch&tillon- 
sur-Seine. The bell-glast alone is modified. The screw- 
press is, moreover, replaced by an easily-worked pump, 
in Fig. 8Tris a glass tube filled with the gas to be 
compressed ; the tube has been traversed by the gas 
until ah has been entirely excluded ; for this purpose 
it is placed in a horizontal position. When it is 


filled with the gas to be experimented on it is her- 
metically sealed at its extremity, /, closed with the 
finger at the other end, and introduced vertically into the 
iron apparatus as represented in the figure. It is inserted 
into a cylindrical cistern containing mercury. The upper 
part of the tube is enveloped in a glass envelope, M, 
filled with a refrigerating mixture. The whole is en- 
veloped in a glass jar, G. The tube, t v is connected 
with a compressing pump, which is worked with the 
hand. The water compressed by the pump acts on 
the uppe^art of the mercury indicated in the figure by 
horizontaTlines. This mercury is driven back into the 
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tube TT ; it reduces the space ab occupied by the gas. 
and is soon surmounted by droplets of the compressea 
gas, which unite into a little mass of liquid, b. 

The following are the parts of the apparatus 
r, f a block of malleable iron with strongly-resisting 
walls; 1:', E, screw nuts which may be unscrewed to 
arrange the apparatus before using it ; r r, very solid 
tripod which receives the apparatus ; s, support of the 
bell c; and the envelope M ; N supplementary screw 
intended to close the hole in the joint k when the mer- 
cury is poured into the apparatus. 

OUR astronomical COLUMN 
Thj R«>yal observatory, C.M’E or Gm.*i> Hope.— 
Since the appointment of Mr. Stone to the directorship 
of this establishment, in 1870, not only have all arrears of 
observations with the transit-circle, first brought into use 
in 1S55, been reduced and published, but Mr. Stone has 
lately issued the results of observations taken in 1875, 
and has thereby overtaken the position of publications of 
the Royal Observatory, Greenwich, and the Radvlifle 
Observatory, Oxford, which have been conspicuous 
amongst astronomical establishments for the expedition 
with which the great mass of work involved in the reduc- 
tion of the observations has been performed, and the 
results given to the scientific public. 

The chief work of the year was the continuation of the 
general re-observation of the stars in the Ct lu n 
Sti'Uiferum of Lacaillc, attention in 1S75 having been 
directed to those stars lying between 145 and 153" of 
north polar distance at the present epoch, all of which 
appear to have been observed, usually three times in both 
elements, together with a number of other stars in the 
same /one, which, though not generally nun h below the 
seventh magnitude, were not observed by Lacaillc. Mi. 
Stone mentions that stais within limits of X.l’.I) 135 
145" were observed in 1.876, and stars between 125 -135 * 
in 1877. 

Should it be deemed advisable shortly to form another 
general catalogue of stars, similar to the British Associa- 
tion Catalogue, say to stars of the seventh magnitude 
inclusive, Mr. Stone’s icccnt volumes will be of the 
utmost value in extending the precision now attainable 
for such stars in the northern hemisphere to the southern 
heavens, not only as regards positions for the present 
epoch, but in the determination of proper motions of a 
considerable number of stars by comparison with Taylor's 
catalogues, which have not yet been systematically ex- 
amined for that purpose. And we will take this oppor- 
tunity of expressing the hope that if another catalogue 
like the B.A.C. should be undertaken, the time, labour, 
and expense involved in the preparation of so-called star- 
constants may be avoided, and attention paid instead to 
a more general and systematic investigation of proper 
motions, which, it cm hardly be doubted, must lead to 
results of great interest and importance. 

The Total Solar Kclir.sk of Ji ey 29.— It was 
“fawned in Nature last week that facilities would be 
afforded to intending observers of this phenomenon near 
?°* or *do, one of the chief places included in 
u to 1 °i to } alit y m the United States, and situated on 
^the 1 acific line of railway. By the elements of the 
H Nautical Almanac ^the track of central eclipse appears to 
v. P* 55 about twenty-five miles south of Denver, assuming 
" om Greenwich to be 7 h. om. 20s. W., and 
•latitude 39’ 48, and at Denver the total phase commences 

8m ‘ ,4 f* l0CJ 4 m *? a «*> continues 3 m. 45 * . 
with the sun at an altitude of 42= . the circumstances by 
the elements of the American ephemeris are almost iden- 
jftical, as indeed was to be expected seeing that the moon's 
-’ace in the latter work differs from her place in the 
'autical Almanac by only -f 3^4 j n K A an( j 4 ,"•<> j n 
:L and the sun’s place by - r'T i n R.A. and -f o"*3 in i 
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deck, while the semi-diameters emplovcd are each less by 
about 2". In the American ephemeris the lunar tables of 
Peirce and the solar tables of Hansen are employed. 

The northern and southern limits of totality in the 
eclipse of July 29, with the duration of total phase upon 
the central line, for nearly the whole track across the 
N orth American continent will be found at p. 400 of the 
N in In a/ A hnaiuic for 1 S7 8. 


CHEMICAL NO TES 

Temperature of Flames.— In the Gautta chimin 
Italian* an account is given by F. Rosetti of some ex- 
periments on the above subject. To examine the tem- 
peratures he employs a thermo-electric element consisting 
of an iron and a platinum wire wound closely together 
and connected with a galvanometer. T his latter was 
graduated to various temperatures by observing the devia- 
tion consequent on bringing the clement in contact with 
a copper cylinder heated to known temperatures ; these 
being determined by introducing the cylinder into a 
calorimeter. With such an arrangement he has investi- 
gated the llame of a Bunsen’s burner, finding that in the 
same horizontal strata there were but slight alterations in 
the temperature, with the exception of the dark interior 
portion. Thus, where the external envelope showed 
1,350', the violet portion [of the llame was 1,250", the 
blue 1,200", but the internal portion much lower, its tem- 
! perature gradually decreasing from the base of the llame 
I upwards. A llame produced by the combustion of a 
i mixture of two volumes of illuminating gas and three 
volumes of carbonic oxide, showed a temperature of 


1 , 0)0 1 

Si arch in Plants.— B otanists have hitherto held that 
all the starch in the chlorophyll cells of the leaves of 
plants is a product of the direct assimilation of carbon 
dioxide and water, basing this belief on the fact that the 
starch in these cells disappears when the plants are 
deprived of the power of assimilating carbon dioxide, but 
reappears on their exposure to light in an atmosphere 
containing that substance. Prof. Bolin, of Vienna, in a 
recent number of the Dcut. chan. tier. ; throws some 
doubt on this conclusion by experiments he has made on 
the leaves of the scarlet runner. Jlis results show that 
if the primordial leaves of this plant are shaded from light, 
the starch at first entirely disappears ; after a few weeks, 
however, the chlorophyll cells of these shaded leaves 
show almost as high a percentage of starch as the parts 
of the plant which have been exposed to light. These 
observations demonstrate, thcicforc, ih.it starch can be 
formed in the leaves from matter which has already been 
assimilated, and has entered into the leaf after its 
removal from the sunlight. 

S ii'YLi 1 k, a new Mineral Containing Nioijjum.— 
Mr. Mallctt lias found this mineral among some quantities 
of allamte from Amhurst county, Virginia. A few crystiK 
have been obtained, but as they are of rather imperfect 
nature the measurement of the angles has only b-fn 
attempted in a rough manner. The mineral in the mass 
was of a brownish black nature, but in thin plates it 
exhibited a reddish-brown colour, and possesses a pseudo- 
metallic lustre. The hardness is estimated at about 6, 
and tbc specific gravity as equal to 4 89. From the re- 
sults of analyses Mr. Mallet considers that placing together 
the acid oxides of niobium, tantalum, tungsten, tin, 
and zirconium, reducing the basic -oxides to equivalent 
amounts of dyad oxides, and eliminating the water, the 
following ratio may be obtained R *0 : M v *O fi — 221 : 
100, leading to the formula R'' 3 M , 0 * . 4R" jl M v -0 7f that 
is a single group of orthoniobatc associated with four of 
pyroniobate. If the water be taken into account in the 
calculation and considered basic, then placing it on the 
same footing as the dyad oxides, wc should have the 
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relation R'O : M* f O* — 31 1 : 100, or nearly 3 : 1, thus 
giving the simple formula R'jM^Og ; this latter the 
author considers the more probable. Whatever formula, 
however, may be taken for the mineral it differs from 
niobates hitherto described, the one view making it an 
approach to a simple pyroniobate, the other making it an 
orthcsalt like Fergusonite, but partially acid in character, 
or containing basic hydrogen. 

Molybdenum. — The atomic weight of this metal has 
hitherto been quite uncertain, some chemists regarding it 
as 96, others as 92. Fresenius, the leading authority in 
analytical chemistry, has always adopted the latter num- 
ber. Prof. Rammelsberg, of Berlin, has lately settled the 
question by careful experiments on the reduction of mo- 
Ivbdic acid in an atmosphere of hydrogen, and has 
found 96 to be the correct atomic weight, - 96' 18 
being the exact number obtained. Taking this number 
as a basis, he has sought to solve the problem of the 
composition of the yellow phospho-molybdate of ammo- 
nium, which is used generally for the determination of 
phosphoric acid, and the exact formula of which has 
never been satisfactorily determined. A large number of 
analyses of the ammonium salt and the corresponding 
potassium salt show that the composition is undoubtedly 
3(NH 4 ) 2 0 + P f O fi + 22M0O3 + 12H/X 

Relations between the Volumes of Silver 
Salts. — H. Schrbder communicates an interesting series 
of observations on this subject in the Hcricnte dcr 
deutschen chemischen Gesellschaft , for November, from 
which it appears that the atomic volumes (/>., the quo- 
tient resulting from the division of the molecular weight 
by the specific gravity) of these salts are all simple mul- 
tiples of the atomic volume of silver, or rather of its half 
atomic volume, 5' 14. In the fatty scries an accession of 
CH a to a compound increases the atomic volume by 
3 X 5*14. For example 

C|HjAgO*-ioX5’i4«5r4 
C ;i H,,AgOj« 13X 
C 4 H 7 AgO a - 16x5 14 -82 2 
C fi H„Agt) a - 19x5 14 -977, &c. 
C„H 6 CAgO.,-=«2oX 5*14= 1028 

C 4 H 4 Ag,0 4 « 17x5-14= 87-4- 

Ornithuric Acid.— Prof. Jaffe, of Konigsbcrg, in the 
course of experiments on the transformation of organic 
bodies on passing through the digestive organs of fowls, 
has obtained a new acid in a way decidedly different from 
the usual methods of chemical synthesis. Benzoic acid, 
C 6 H 4 COOH, which has been given to birds, is found to be 
entirely changed by passing through their organisms into 
a new and well-defined acid, which crystallises in colour- 
less needles, forms a series of salts, and receives the name 
ornithuric acid. It appears to arise from the combination 
of benzoic acid with a base C A H la N,O t , present in the 
system, and which can be separated from ornithuric 
acid by treatment with hydrochloric acid. The formation 
is as follows 

jCOO H + C ft H , jN 8 0 2 » 

Distillation or Organic Liquids by Means of 
Steam.— Prof. Naumann, of Giessen, describes, in a 
recent series of papers in the Perichte dcr dcut . chan. 
Gesellschaft , the results of his observations on the pheno- 
mena attendant on the passage of steam through organic 
liquids. As is well known to the experimental chemist, 
aqueous vapours, on passing through a liquid, carry with 
them frequently large portions of the latter, even when it 
boils at a temperature far above that of water— aniline, 
for example, at 180°. The process also is one of every-day 
occurrence in the organic laboratory, being used for the 
purpose of separating such liquids from their impurities. 
Prof. Naumann has studied in this connection liquids both 
specifically lighter and heavier than water, as well as liquids 
boiling below and boiling above too 0 C., recording the 


which is below that of the lower boiHng li^uld ^ A 
constant ratio exists between the respective quantitii* of 
the two liquids found in the distillate^, 
ture of the distilling vapours is always sligbtly^Cher 
than that of the mass of liquid. From* amone g the 
numerous results the following will convey a general idea 
of the experiments. The first column contains the 
boiling points of the respective liquids, the second the 
temperature of the liquid while steam is being passed 
through it, and the last the number of cubic centi- 
metres of the liquid found in the distillate for every 
ico c.c. of water J 


Benzene 

Toluene 

Xylene 

Nitrobenzene 


79*5 6a-5 ... 85 

I085 ... 824 ... 21*2 

>35 5 - 89 ... 44 

205 ... 98*5 ... 14 


An attempt was made to discover a connection between 
the molecular weights of the three first hydrocarbons of 
the aromatic series and the respective quantities of these 
liquids in the distillates, but without success. While 
studying the relations of the numbers yielded by the 
experiments, Prof. Naumann finally discovered that all 
the liquids obeyed a general fixed law, viz., when a liquid 
is distilled by means of steam, the ratio between the 
volumes of the liquids and the water in the distillate , 
expressed in multiples of their molecular weights, is equal 
to the ratio between their vapour-tensions at the tempera- 
ture at which the distillation 01 curs. It is at once evident 
that by the discovery of this law the chemist is placed in 
command of a most valuable auxiliary for determining 
the constitution of a variety of compounds at present 
to a certain extent doubtful. The law holds equally good 
for any liquid the vapour of which is used instead of that 
of water. 


GEOGRAPHICAL NOTES 


Early African Kxpiorer. — Don Marcos Ximcnez 
de la Espada of Madrid is now having printed a docu- 
ment of extraordinary interest for geographical science, 
viz., an account of the travels of an unknown missionary, 
of the fourteenth century', which Don Marcos has re- 
cently discovered. The enterprising author, in the years 
from 1320 to 1330, undertook extensive travels in Africa, 
not only along tie west coast to Sierra Leone and thence 
to Dahomey, but also, it is stated, from the mouth of the 
Senegal river straight across the interior of the great 
continent He visited the Soudan States, got as far as 
Dongola, and thence proceeded down the River Nile, 
finally reaching Damietta. 

African Exploration. — In reply to a question 
from Mr. H. Samuelson last Friday in the House of 
Commons, the Chancellor of the Exchequer stated that 
it was not the intention of Government at present to 
devote any public money to African exploration. We 
can hardly expect that they would in the present state of 
public affairs ; and even if they could it would be diffi- 
cult to see in what direction they could take action. 
There are many expeditions of various kinds in the 
Alncan field at present, working away with little or no 
connection with each other ; even the International 
African Association has not been able to organise them, 
but is simply sending out more expeditions. There 
seems to us to be considerable waste of power and 
resources here. 

M r^tanley. — The Geographical Society’s dinner to 
Mr. Kiev is to take place on February a Arrange- 
ments are being made to accommodate the Fellows and 
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; £} ie £ r friends in St. James's Hall, but as the hall holds 
only 2,000, and as there arc between 3,000 and 4,000 
. fellows, we suspect, making all allowances, that many 
hundreds will be disappointed. Why does the Society 
not boldly take the Albert Hall and admit the outside 
public at a moderate charge ? We are sure there would 
be a balance over after clearing expenses. 

Berlin Geographical Society.— The Berlin Gescll- 
sebaft fur Erdkunde celebrates on April 2- and :S the 
completion of its fiftieth year. The festival committee, 
consisting of Baron v. Richthofen, Hr. Xachtigal, Dr. 
Jagor, and'other well-known explorers, have issued invita- 
tions to all the geographical societies of Germany and 
Austria to send delegates. It is expected that over a 
thousand will be present at the closing dinner. This 
Society, founded by Alexander von llumbuldt and Karl 
Kitter, has manifested from its commence meat a vitality 
jand energy second to none of the European geogiaphic.il 
•Societies, and forms in Berlin a favouiite gitlieimg place 
for the leading minds in all departments ol si i-mcc. Its 
membership numbers at present 700. 

AVMRAi.iA.--An exploring party sent int > the interior 
.from Port Darwin, North Australia, under tin* leadership 
of Mr. Sergison, has returned to the lalici place, and 
reports that in the vicinity of Victoria Rivei, uhuh runs 
'■f:- jnto the Queen’s Channel on the wen tout of the 
►v Northern Territory, as well as near Filzmauiuv Buci, 
which flows more to the north, and mar I >arv Vnor, 
which runs into Anson Bay, it discovered Tml witliiv- 
cellcnt soil, with a comparatively cool clinnte, and with 
numerous creeks in ever)' direction. 

Arctic Expi.ou vrmx.- The preparations foi the 
Dutch North Polar Expedition are being .utiwly con 
tinued, as the expedition is to sail in M iy ik -.I. I he 
first and principal halt will be ma.fe at Spu/Vi.^p. The 
erection and tilting up of a station for m.-teoioln 
observations is reserved far a future t'p ditmn ; the 
present one, howcvci, is to select the place be-,! adapted 
lor a station of this nature. io,ooj |1 urns .to* .still 
wanting to cover the expenses of the expul it* - n. 

Canal I>n December 22 last a Canadun (»cogra- 
phical Society was founded at Quebic. din principal 
aim of the society will be to obtain a tlioroe T kn ». ledge 
of the geography of Gamula, 


XOTES 

Tin: distribution of the prizes for 1877117 the 1 iviidi Av.< ictny 
of Sciences totk place on January 28 under the j.i, -adcncy of 
}I. Pcligot. Tor the two great prizes in mathematic, and 
physical scicnie no memoir worthy of mention has been sent to 
the academy. The subjects were very limited in theii -cope and 
It is said that the academy proposes to alter its system and r inline 
Itself to giving its highest prizes to independent wuikeii in- pec- 
five of the subject-matter of their work. Among other prizes 
* 'warded we at present mention the following The Plume! pii/e 
«ras taken by M. de Freminville, for his improvements in marine 
Iteam engines ; the Toumeyran prize was awarded to M. Maltt, 
for tramway steam-engines, as used from Bayonne to Biarritz ; the 
^f.alande prize in astronomy has been rightly awarded to Prof. 
* iph Hall, the discoverer of the satellites of Mars ; the Valz 
:e to the Brothers Henry, for their celestial maps; the 
fontyon prize in physiology was awarded conjointly to Prof. 
~ ier and MM. Carville and Du ret ; the Lacai/e prize for the 
work in physics has been given to M. Cornu, the well-known 
■nor of the Polytechnic School for his determination of the 
ity of light by direct measurement ; the Breant prize 
(4,000 1 .) to the discoverer of a core for cholera has not, of 
been awarded, Jmt the interest of that sum has been 
given to M. Rendu, for several memoirs of etiology. A copy 


cf Laplace’s works, magnificently bound, has been delivered 
as usual, in the name of Laplace s deceased wife, to the pupil 
of the Polytechnic School who has passed the most successful 
examination. The young laureate for 1877 i s M. Dougadot, a 
native of Carcassonne (Aude), where he was bom in 1855. 

On January 1 1 the centennial of Unnc’s death was observed in 
nearly all the cities of Sweden. In Stockholm the Academy of 
Sciences held a special session, attended by King Oscar, at 
winch ]Prof. Malmsten delivered an interesting oration on the 
scientific achievements of the great botanist. At Vpsala the 
>ccasion summoned together a number of notabilities who 
islcned to on address from the Swedish botanist Prof. I'll. 
Fries. The university of Lund celebrated the day in a 
similar manner, the rector issuing, in connection with it, a 
>hort sketch of Linnc’s residence there, and Prof. Ogardh 
lelivenng the oration. At Frankfort-on-lhe-Main the memor- 
able day was celebrated by a solemn meeting of the “ Freie 
leufechc 1 loehstilt,’’ in the Goethe House. The president, 
Pi of. Volgcr, in a brilliant speech, gave an outline of the 
hie, the mental development, the activity, and importance of 
Linin', and closed by praising the mental ties which unite all races 
ami nations. The meeting unanimously resolved to send a con- 
gratulatory telegram to King Oscar 11 ., of Sweden, which was 
then sent off, written in the laitin language. An hour later his 
Majesty telegraphed his thanks in the same language. At 
Amsterdam, where the great Swedish botanist passed the 
caily part of his life, there was also a Linne celebration on 
Jan. 10. At tin* same time an exhibition of objects relating to 
him, such as manuscripts, medals, portraits, Ac., was arranged. 
Pi of. I >udemans delivered the memorial speech. 

Tin Trench Scientific Association has issued the programme 
of its weekly lectures for the next three months, and provides a 
most promising list of famous names and at ti active subjects, 
•Lining them we notice Prof. Dumas, “ Eulogy 011 Tevcnicr;” 
M. Loll, “ \ anahility of the Nebula*,” which were given 01 
Jauuaiy 20 ; M. Cornu, “The Phylloxera,” February 2; M. 
larmn, “Electric Illumination,” February 9; Piof. St. Claire 
“ Cii|ucfacLon of Gases,” February 23; l'rol. Bert, 
“Influence of Tight on Life,” March 0 ; 1 'iof. Mascarl, 
“Atmospheric Licit! icily," March 23; M. Tiwandicr, “The 
l pp r Keg. >11., of the Air,” March 30; M. Blanchard, 
“ Ge ►gTaphic.il Distribution of Animals,” April 13. The 
leciute? take place at the Surbonnc, and as admission 
is easily obtained by strangers, they offer visitors to Paris an 
admirable opportunity of hearing the leading French savant. 1. 
f he fir.-.! meeting, on January 26, was attended by more than 
1,000 people, under the presidency of M. Dumas. The pro- 
ceedings were opened by a report read by M. Milne- Edwards, 

1 he president of the Association, reviewing the work done by 
the Association, which was created by M. Tevcrrier more than 
fifteen years ago. It is owing to the assistance lent by the 
Association that weather- warnings have been so largely popu- 
larised in rural France and the agricultural service established 
by the physicist of the observatory. 

Japan has an active archaeological society, bearing the title of 
Kobutzu-Kai (Society of Old Things). Its members, number- 
ing 200, are scattered throughout the land, but meet once a 
month in Yeddo. They consist chiefly of wealthy Japanese 
gentlemen, learned men, and priests ; the latter especially have 
been the means of bringing before public attention a vast 
number of ancient objects which have been hidden in the 
treasures of the temples* or preserved in private families. II. 
von Sicbold, Attache of the Austrian Embassy, at Yeddo, and a 
member of tjie society, has lately , published a brochure , which 
will serve as a guide for the systematic archaeological study of 
the land ; von Siebold has lately made a most Interesting dig- 
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cover? of a prehistoric mound at Omuri, near Yeddo, containing 
over 5,000 different articles in stone, bronze, Sec. In a recent 
communication to the Berlin Anthropologische Gesellschaft, he 
describes the origin of the terra* cotta images found in old 
Japanese burial grounds. It appears that up to the year 2 n.c. 
it was the custom to surround the grave of a dead emperor or 
empress with a number of their attendants buried alive up to the 
neck, their heads forming a ghastly ring about the burial spot. 
At the date referred to the custom was abolished, and the living 
offerings were replaced by the clay figures, which have hitherto 
attracted so much attention. 

The new ethnographical museum in the Palais de 1 ’ Industrie, at 
Paris, was opened on Wednesday last week, the Minister of Public 
Instruction pronouncing the opening discourse. Deputations 
were present from all the learned bodies and public institutions 
of the city, and general satisfaction was expresssed at the admi- 
rable manner in which Baron de Watteville, the director, had 
accomplished his task of .organisation and arrangement. 

The Bolton Corporation (have just adopted plans for the 
Chadwick Museum to be erected in the Bolton public park at a 
cost of 5,000/. The amount was left by the will of Dr. Chad- 
wick for this purpose upon condition that the Corporation 
provided a site. The architect is Mr. R. K. Freeman. 

Prof. W. M. Gabb writes as follows from Puerto Plata, Sto. 
Domingo, December 29: — In the issue of November 1 you 
quote a Paris correspondent of the 7 trues , who says that the 
Madrid people deny the authenticity of the recent finding of the 
remains of Columbus safe in the Cathedral of Santo Domingo. 
Of course the Spaniards are not willing to acknowledge that they 
were hoaxed, but the fact is nevertheless beyond dispute. The 
remains of Christopher Columbus are to-day in Santo Domingo. 
U nfortunately I am not able now to send you the full data. Suffice 
it to say that the chain of evidence is complete and has been 
verified with all possible precaution. The cheat was perpetrated 
by a then member of the “Cabildo,” who had the knowledge, 
the tact, and the unscrupulousness to perpetrate it successfully. 
The whole consular corps, all the Government officials, and all 
the better class alike of natives and foreigners at the time in 
Santo Domingo city are witnesses of the authenticity of the 
•'find." 

On Monday afternoon a powerful shock of earthquake was 
felt in the island of Jersey. It was so strong as to cause houses 
to totter and bells to ring. Its course was from cast to west. 
There was at the time a heavy gale from the south-west in the 
English Channel. At il '55 a.m. the same day a shock, lasting 
about four seconds, was felt at Eastern Alderney. No doubt it 
was the same earthquake which was felt at Brighton, Black- 
heath, Fareham, and St. Leonards, as reported in yesterday’s 
Times , and at Paris, Havre, and Rouen, as stated by the Times 
Paris correspondent Mr. Dobson, writing to us from the Royal 
Vitoria Hospital, Netley, Southampton, states that the first shock 
occurred there at seven minutes to twelve o'clock exactly, and 
lasted about five or six seconds. It was sufficiently strong to 
cause the door to shake with some violence, and many objects in 
the room continued to vibrate for a considerable time. Tbe 
second shock occurred a few seconds afterwards, but lasted for a 
much shorter period. A shock was felt at Lisbon on Saturday, 
being the third shock during the present winter. 

A circular signed by Mr. Justin Winsor, librarian of Har- 
vard College, Cambridge, Mass., informs us that it is proposed 
to Issue by subscription a catalogue of scientific serial publica- 
tions in all languages, which has been prepared bv Mr. Samuel 
H. Scudder, librarian of the American Academy 1 of Arts and 
Scene?*, and formerly librarian of the Boston Society of Natural 


History, and well known for his various scientific publications. 

7 hlch donb, J e the of » T erirting Jiit of 

the like land. ..ms to include all society trWtioos Mfe 

peuden journals in every branch of natural, mathematical and 
physical science, excepting only the applied sciences— medicine, 
agriculture, technology, Sec. The different institution* or periodi- 
cals are arranged under the towns in which they are established 
or published, and the towns follow an alphabetical order under 
their respective countries. Cross references are given wherever 
desirable. The work will be printed in large octavo, will ex- 
tend to almost 300 pages, and will be delivered, bound in cloth 
to subscribers at four dollars the copy. Other copies will be 
printed on one side of the leaf— to be cut up for catalogue use— 
and will be delivered in folded sheets at five dollars the copy. 
Further details may be obtained from Mr. Winsor. 


A second edition of I)r. M. Foster’s 4 * Text- Book of 
Physiology,” has been published by Messrs. Macmillan and Co. 
The work has been revised and enlarged, and a number of 
figures of instrument* has been introduced. 


In a recent paper to the Gottingen Society of Sciences, M. 
Grinitz^has compared what data he could obtain regarding the 
effects of the earthquake at Iquique on May 9 last year. Among 
other points, it appears that the wave travelled from Iquique to 
Ililo, in Hawaii, a distance of 5,526 nautical miles, in fourteen 
hours ; which is at the rate of 670 feet per second. From this 
velocity the average depth of that j»ortion of the ocean traversed 
can be calculated by Airy’s or Russell’s formula ; it is found to 
be 2,324 fathoms. The wave had an unbroken course to 
Hilo, but not so to Honolulu, as it encountered the islands of 
Hawaii, Maui, &c. The average velocity to Honolulu was 
654*5 feet per second ; and the average sea-depth inferred is 
2,219 , fathoms. The corresponding numerical data for Apia, 
l.ytlclton, Uskaroa, in New Zealand, Komaishi, in Japan, and 
other place*, are given. (For the last-named a velocity of 679 
feet , per second was obtained.) On comparison with Iloch- 
stettcr’s results for the earthquake of 1868, and with direct sea- 
measurements there is seen to be a very fair agreement. Hoch- 
stetter’s assertion is, on the whole, confirmed, that the velocity 
of the earthquake wave and the lunar tide wave are identical. 

We have received, from Messrs. Hardwicke and Bogue the 
first volume of their illustrated publication, Industrial Art , a 
monthly review of technical and scientific education at home and 
abroad. We have carefully examined the work and can say that 
the text and illustrations run each other very hard for carrying 
off the palm of excellence. We are glad to gather from the 
evident success of the venture that the time has arrived when 
scientific matter is regarded as the natural and necessary accom- 
paniment of a complete reference to art matters. The articles 
on technical education in France, Austria, and Germany are 
thoroughly well done. 

We are glad to be able to point to another instance of a collec- 
tion of the papers of a scientific man during his lifetime. Follow- 
ing hard upon the appearance of Dr. Frankland’s collected 
papers Dr. Lloyd, of Dublin, has published a volume of 500 
pages (Longmans) containing his memoirs, reports, and addresses 
given from time to time, from bis classical paper on Conical 
Refraction to his address delivered before the British Association 
in 1857. The volume is a very valuable one for a scientific 
library, for at different times Dr. Lloyd has directed his attention 
to optics, terrestrial magnetism, and meteorology, and not only 
have we here the original papers bnt a series of reports on the 
progresumd present state of physical optics extending over nearly 
150 psjfK somewhat after the style of VeTdet's introductions to 
the various parts of his work. 
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The first general meetiog of the Institute of Chemistry of 
Great Britain and Ireland will be held at the rooms of the 
Chemical Society, Burlirgton House, Piccadilly, to-morrow, 
at 4 r.M., to receive tbe report of the Council A balance* 1 
sheet will also be presented by the treasurer. 

We have received one more evidence of the revival of activity 
in Italy, in the shape of the first number of a new weekly | 
journal, I a Rasscgna Scttimanale di Politic Sac*nc y 1 cttcre cd j 
Arte % in which a fair amount of space is devoted to sc cnce. It 1 
is published at Florence. ; 

The following is a simple method recommended by Dr. 5 
Giinther of Berlin, of observing the reversal of the coloured lines of ; 
flame-spectra. A thin platinum wire about five ctm. long, is fixed I 
with one end in a glass tubefas holder), and one or two ctm. from the j 
glass it is bent round to a right angle, and inserted in the envelope 1 
of a Bunsen flame, so that the free end, held vcitica!, is heated to j 
a white glow. Into the diametrically opposite p-.rt of the llnmc- 
shcath is brought a sodium salt. This colours the flame*. You 
then look through a weakly -dispersing prism (the comhnutu ns 
used for direct vision spectroscopes serve best\ and thiough the ! 
sodium flame, towards the glowing wire. Two tliirgs arc » »b«crved, j 
(1) the spectrum of the monochromatic sodium flame, which 
appears in the form of the flame ; ( 2) the spectrum of the g’ow ing J 
wire, which appears as a coloured band, but is broken by the ] 
dark D-line. Other metallic spectra may also be shown in this i 
way ; only care must be taken that the coloration of the flame tie 
very intense. . 

Ar Hanover the skeleton of a mammoth has ju^t been found, | 
through some excavations which are being made for waUtwotks 
near the Ricklinger Beckc. At present only the ;-kull and a 
tu*k have been brought to light, the latter having the circum- 
ference of a human leg. The fossils are lying at a depth of mx 
metres. 

The publishing firm of Edouard Rouveyre, in Pari-, an- 
nounces the publication of a voluminous catalogue containing 
the tides, &c., of all those works, books, pamphlet , \c , which, 
in the period from Octol>cr 21, 1814, down to July 31, is;7, 
have l»een prosecuted, suppressed, or confiscated, 111 1 ranee. It 
will appear in five parts, at two francs each. 

At the beginning ot the year the new Royal Library of 
Stockholm, which has now been transferred to the new budding 
at the Humlegairden, was opened to the public. The new 
edifice was erected after the design of the architect. Heir G. 
Dahl, at a cost of 900, 000 Swedish crowns. 'I he library, 
which at the beginning of the present century only numbeicd 
30,000 volumes, now contains 200,000. 

A NEW monthly periodical, exclusively devoted to the art of 
photography and its various branches, is being published tincc 
Januaiy 1, by Messrs. Ad. Braun and Co., of Dornach. Each 
number contains an artistic photograph. The tide of the new 
serial is Die Lichtlnldkumt, 

Unusually severe avalanches are reported this winter from 
Styiia. the neighbourhood of Hieflau one de-tended upon 
a railway train, crushing the carriages, and wounding a number, 
while at Neubtrg another fell upon a chalet containing twelve 
persons, none of whom escaped. , 

In the dosing session of the German Chemical Society for 
*877* Prof. Kekttlc, of Bonn, was elected president. Professors 
Eiebcrmann of Berlin, Prof. Fehling of Stuttgart, 
and Prof. Erlenmeyer of Munich vice-presidents. The Society 
elected also as honorary members the two physicists, Prof. Buff 
of Giessen, and Prof. Kirchhoff of Berlin, and Dr. Stenhouse of 
London. At the end of its first decade the German Chemical 
Society looks back upon a period of rapid growth in numbers 
and efficiency certainly unparalleled in the history of any society 
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devoted to a special science. These results are due to several 
marked causes, which could well 1* imitated by other associa- 
tions possessing analogous alms, viz., ease of admission, absence 
of entrance fee and smallness of the simual subscription, sim- 
plicity of the statutes, and rapidity and frequency in the publica- 
tion of the proceedings. The number of memliers at present is 
I,S27, showing an increase of 220 during the j car. Of these 206 
reside in Berlin and 542 outside of Germany ami Austria. The 
membership compares favourably with that of the older sister 
societies in London (952), and Paris (371). Although the annual 
payment is so small (15 maiks) the society possesses a capital at 
present of 22,700 marks. During the past ten years the Pnichtt 
of the society have contained 3,726 communications, covering 
nearly 14,000 pages. A very complete index to tliia enormou* 
amount of material will appear during the course of the present 
year, the compiler of which was selected by competition from 
among the twenty-nine applicants attracted by the unusually 
liberal appropriation of 5,000 marks for the work. In addition 
to the extensive chemical correspondence from America, England, 
France, Italy, Russia, Sweden, Switzerland, , the value of 
the Peru life in the future is to be increased by a complete scries 
of abstracts on all pnj>crs appearing in German chemical periodi- 
cals. In the last number we notice a very full and interesting 
sketch of the late 1’rof. Oppcnheim from the pen of Trot. 
Hofmann, as well as a detailed account of the Chemical Section 
at the German Association meeting at Munich by l‘rof. Liebcr- 

TliE French Academy of Sciences numbers at present 63, three 
places being vacant by the deaths of Kcgnault, Hccqutrcl, and 
1 cvcrrier, the members being divided into eleven sections of six 
each. There arc in addition ten French free academicians and 
eight foreign associates. The corresponding -.icmbers, of whom 
tlieic cun lie 100, are divided according to their nationality at 
follows France, 32; Germany, 19; Great Britain, 16; 
Russia, 6; Italy, 2; Austria, 1 ; Denmark and Sweden, 4 ; 
Switzerland, 4 ; Belgium, 2 ; United States, 3 ; liraril, 1 ; and 
there are II vacancies. 

The ruled lions to the Zoological Society’s Gardens during the 
past week include a Common Fox ( Canis Eurojican, 

presented by Mr. George Fredericks ; two Black Swars [Cygntts 
altiUu 1) from Australia, presented by Capt. W. H. Furies ; 
Wood ( >wl {Sytmum ahuo), European, presented by Mr. J. E. 
I/ardet ; a Common Magpie {Pun uiudota) % a Jackdaw (Cornus 
tnoHtdula ), European, presented by Mr. G. K. Ladbury; a 
Hoary Snake. (Coronetta cana ) from South Africa, presented by 
the Kcv. G. 11 . K. Fiske, C.M.Z.S; a Jackass I'cnguin ( Sphc* 
nun>cl/anuus) t an Upland Goose ( Her me la rna^cllanua) 
from Chili, two West Indian Kails ( Aramidcs caycmtcmu) from 
South America, purchased; a Derbian Opossum ( Didtlphys 
dnbumui) from South America, deposited ; a Hog Deer (Cen/us 
fohittm) born in the Garden!. 


RAINFALL IN INDIA 

W E have received so many long letters from India on 
the various aspects of the rainfall question that wc 
must either, from want of space, leave them unpublished, 
or briefly give the gist 01 them. We adopt the latter 
course. 

Mr. Archibald sends us a long letter on the seasonal rainfalls 
of Northern India in connection with the sun-spot period, in which 
he communicates a few of the principal results obtained from a 
more detailed and extensive comparison, which the paucity of 
data at his command hitherto had rendered it impossible to 
undertake. In the present investigation tbe registers of eight 
stations, four in Bengal, and four in the N.W.F. have been 
employed, and the two — falls of each year, compared (l) 
for each station separately, and (2) for groups of four and all 
together, with its position in the sun-spot cycle. 
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The stations and the periods over which their registers of 
gammer and winter rainfall respectively extend are as follows 



Summer 

Winter 


rain (all. 

rain 'all. 


Years. 

Years. 

Calcutta 

43 

44 

I )acca 

24 

25 

Hazaribagh 

15 

15 

Patna 

18 1 

19 

Dehra Dun . . 

16 

18 

Roorkce 

16 

18 

Meerut 

15 

17 

Benares 

*5 

17 


Bengal . 


N.W.l*. 


“ When the deviations from the local average seasonal 
falls in each year are calculated for each of the above stations 
separately, and the average taken for each year of the sun- 
spot cycle, it is found, notwithstanding individual irregularities 
which occur chiefly in the summer falls, (1) that the winter 
rainfalls uniformly exhibit a marked tendency to vary inversely 
with the aun-spots at all the stations, (2) that the summer rain- 
falls show a corresponding tendency to vary directly with the 
sun-spots, which, though strongly marked at the stations in the 
N.W.l*., is scarcely perceptible at the Bengal stations. The 
result is best seen by combining several of the stations together, 
and since, owing to the large differences between the actual 
amount of rainfall at different stations, it is impossible to combine 
the deviations from the local averages, registered in inches, I 
have arranged the latter in the form of percentages of their 
respective averages, then multiplied each percentage deviation 
in each year of the sun-spot cycle by the number of years corre- 
sponding to it at each station, added the several products for the 
same year, and divided by the sum of the multipliers, lly this 
means each station contributes to the final result in proportion to 
the extent of its register.” Mr. Archibald then gives the tabu- 
lated results of combining according to this method (1) the four 
Bengal stations, (2) the four N.W.l*. stations, and (3) all 
together. 

Emm these tables it is seen that with very few excep- 
tions the inverse relation between the two seasonal falls is 
strongly manifested throughout, the] winter rainfall generally 
lending to rise above the average in pioportion as the summer 
rainfall tends to fall below the same, and vueven a'. T he winter 
rainfall moreover in every ease tend*, to rise to a single maximum 
exactly coinciding with the period ot minimum sun-spot, descend- 
ing thence to a single minimum which occurs a year or two after 
the period of sun-spot maximum. The summer rainfall on the 
other hand exhibits two maxima and minima, and though varying 
more or less directly with the spots, this variation is principally 
confined to the N. W. I*, stations. 

The preceding peculiarities may be rendered still more apparent 
if we take os a new mean for each year ol the cycle the mean of 
the mean percentage of the year itself together with half that of 
the preceding and succeeding years. 

On the whole it is evident (1) that the winter rainfall through- 
out Northern India as well as at Calcutta L subject to a periodic 
variation amounting to nearly 50 per cent, of the average winter 
fall and corresponding approximately with the inverse phases of 
aim-spot frequency ; (2) that the variation in the summer rainfall, 
though relatively much amaller, L of an almost exactly opposite 
character, and that while well marked in the N.W.l*., it is 
scarcely appreciable in Bengal ; (3) that from the last table the 
cycle may be divided into two distinct portions, viz., the five 
yean preceding, and the six years succeeding, the year of sun- 
spot maximum. In the former the winter rainfall is excessive 
and the summer rainfall defective, while in the latter the inverse 
relations hold, a fact somewhat analogous to the periodic change 
in the direction of the wdnd at < Word and Prague as recently 
determined by Messrs. Main and Uomstein. 

It is scarcely pomiblc at present to indicate the practical 
deductions that may arise from a consideration of the preceding 
data. One inference, however, would appear to be immediately 
deducible, vis., that in any future comparison of the rainfalls of 
Northern India and other countries similarly subject to distinct 
seasonal rainfalls, doe to distinct aerial current* -such as the 
monsoon and the anti-trade winds— with the sun-spot period, 
the summer and winter tails should be compared separately, 


otherwise it may be found that the combined effect of two oppo- 
site seasonal variations renders the resultant variation in th# 
totaUnnual fall eery insicnificant, or perhap,; 0 blite££* it al£ 

With reference to Mr. Hill’s letter in Nature veil v%; „ 

Mr. Blanford writes that he learns that Mr. IjJn wai n ot P .l«^ 
of the existence of his (Mr. Blanford’s) paper in the 
volume of the Journal of the Asiatic S<kietT 0 
(* 875 ). “ hence, perhaps, what I cannot but mciK 
his under-estimate of the extent and validity of the evidence 
opposed to his view. lie discusses the registers of three sta- 
tions, one in the North-west Himalaya, and two on the dry 
plains of the Upper (langetic Valley. My conclusions were 
based on the data of eleven stations altogether, viz., one in 
Roorkce, which is also selected by Mr. Hill, and one in Bebar • 
one on the Eastern Himalaya, one on the plateau of Western 
Bengal, one in Orissa, one in the Andaman Islands, ar.d the 
remainder in Lower Bengal and Cachar. Moreover, I was care- 
ful to eliminate all errors arising from the use of different un- 
compared instruments ; and how necessary such a proceeding i*, 

I illustrated by the remark that I have known sun-thermometers 
bearing the names of the best London mikers differing io° and 
1 5 0 in their indications when exposed side by side under similar 
conditions to the sun. Thi> precaution Mr. Hill has not taken, 
and I think his results arc probably in a great measure due to that 
fact.” Mr. Blanford thinks the sudden changes in the Roorkce 
register may be accounted for by the fact that the thermometer 
was twice changed, and the apparent increase in the wind’s 
velocity by the shifting of the anemometers at Benares and 
llazaribagb. 

With respect to wdiat Mr. Hill has said of the elements of 
error probably inherent to the method of discussion which Mr. 
Iilanford adopted, while lie admits the great difficulty there is in 
eliminating the effect of disturbing causes, he cannot admit that 
any systematic error was introduced, in the way suggested by 
Mr. Hill. 

M r. Blanford concludes : - “ While on this subject I would direct 
attention to the importance of regular actinometric observations, of 
an absolute not merely relative character (such as are shown by 
the ordinary sun thermometers). The importance of making the 
solar changes a part of mot ontological study is now fully recog- 
nised, and it is understood that a trained photographer is about 
to be sent to India to take photographs of the sun, but if this is 
so, regular actinometric observation should certainly form a part 
of the work. The best place perhaps would be Lch, where the 
atmosphere is remarkably free from haze and dust, which is not 
the case on the plains of I'pper India ; nor indeed, in dry 
weather, ou the north-west Himalaya. At Leh, 11,500 feet 
above the sea, the radiation is most intense. Regular observa- 
tions with the actinometer carried on for a few years at this 
place should satisfactorily decide the question of the variation of 
the sun’s heat.” 

Mr. Blanford also sends a reply to the letter of '* OldMa- 
drassce” in Nature, vol. xvi. p. 519. Mr. Blanford believes 
that to anyone who has seen or can readily refer to the report cm 
the question of the periodical variation of the rainfall of Madras, 
it will be abundantly obvious either that “ Old Madrassce ” can 
never have seen that report or that he must have misinterpreted its 
whole purport and argument, and in his references to it, must 
have trusted to a somewhat unusually treacherous memory. 

On the subject of solar radiation and sun-spots Mr. Hill writes 
that since his article (vol. xvi. p. 505) was written he has gone 
over the registers of four other stations at which solar thermo- 
meters have been in use for five or six years. The former 
method of treatment is not applicable to these on account of 
breaks in the registers and changes in the instruments ; but 
adopting suitable methods to compensate for this, the results are 
as mven in the following table, w hich shows the variation of each 


yew from the preceding one 

Stations. j i86<>. ; 1S70 1S71 . 

1-7/. . 1.S73. 

I 

1S74 | 

1 ^ 75 - 

1S70 

Be oarcs . . 


+ 04 'O 

- is 

r * 3 

f a*o 

Gorakhpur. 

-P'6! — ' - 

4 lO + 09 

- 04 

- .*‘7 

- 1 ’5 

Ranikhct . 

— 1 — — 

4 o'4 !- .'1 = 

4 1 7 14 1:1 

1 

6 1 

■ 3 3 

■fay 

Ajmere . . 

— I -■•*>■ f a *o 

*t 3 ’a 

- 47 

- OJ 

Me 

- 06 I - i *5 1 + ?*9 

4 0*9 |-t s - 9 

-’•j! 

- 1*6 

1 4 oE 


Owing to inequalities in the number of months combining tc 
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cite the averages in the table, and to variations in the number of 
dear day* in each month, the changes from year to year are very 
i—ecular, but on the whole there is a decided increase from 1S70 
to 1876. The sudden fall from 1S73 to 1874 must be attributed, 
Mr. Hill thinks, to the greater diathermancy of the clear air at 
three of the stations in the former than in the latter year. It is 
worthy of note that 1S73 was a very dry year at all the stations, 
but that 1S74 was much wetter than usual except at Ajmere, 
where it was drier than 1S73. At this station the solar radia- 
tion temperature shows a rise instead of a fall between 1S73 and 
1S74. 

\Yith regard to the change of anemometer referred to by Mr. 
I’, lan ford, Mr. llill says that fortunately, in the present case, any 
other pair of stations, such as Madras and \ izagapatam, will do 
as well. 'With reference to the possible variation of the winter 
rain of Kuropc according to the supposed variation in the force 
of the anti-trade, Mr. llill notices that the rainfall of Umdun 
shows such a variation, though not very clearly, lie adduces 
some figures in support of this. 

In Mr. Hills paper, vol. xvi., the word p. 505, 

second column, eighteenth line from bottom, «*. 1 same column, 
third line from bottom, and commutative, p. 5° (, » hfst column, 
fourth line from bottom, should be maximum, excess, ami 
cumulative respectively. 

Mr. llill also writes that the large double oscillation in the 
decennial period of rainfall in Southern India, pointed out by 
Mr. J. A. Broun, in NATURK, voL xvi. p. 333, will probably be 
found to exist in other parts of the country, including the north. 
( >ne of the longest continuous registers of rainfall in existence for 
any station in Upper India is that kept by the G.T. Survey Office 
at Mussoorie, in the Himalayas, lat. N. 30 2 S’, long. K. 7S 7', 
altitude 6,500 feet. The rain has been recorded since 1S54, but 
only during the rainy season, May to October, inelu ;ive ; ami 
the register down to 1S73 has been already published by Mr. 
J. B, N. Hennessey, in the Froc . A\S. t vol. xxii No. 152. 
Mr. Hennessey’s tabic, extended down to the present year by 
means of a register kept by the Civil Surgeon, gives a general 
mean for the twenty-four years of 83*2 inches, and an absolute 
range of no less than 104 inches. 

When the yearly rainfalls are arranged in series of two, thiec, 
Ac., up to twelve years each, beyond which number it is impos- 
sible to extend the scries without taking as rcpicsentative the 
uncorrected falls of single years, it becomes evident that the 
great periodic oscillation that underlies the irregular variations 
must complete its cycle in from nine to twelve years, for the 9 , 
to*, 1 I-, and 12 -yeai series, all show a large amplitude of oscil- 
lation, and in the 11 year scries the maximum and minimum 
occur at nearly opposite phases of the cycle. It i» also evident 
that in the 6-year series the conditions arc the same, the only 
difference being that the amplitude does not appear quite 
great 

Calculating the coefficients of the equation of sines for the 
tcn-and-a-half-ycar period, as Mr. Broun has done, wc get for 
the variable part of the Mussoorie rainfall 


v H '4 Sin 0 + 14*0 sin (20 + 337"). 

II: is may l»e compared with the equation* given in Mr. 
Broun s article for Madras and Trevandrum, 1 for in all thc^e 
equations 0 - o for the years 1838-5, 1849, 1859-5, 1S70, \c. 
I he difference of the two angles, 259 0 and 337 ', causes a dif- 
ference of more than a year in the epochs of the maxima 
and minima of the secondary oscillations, otherwise there is a 
wonderful similarity between the formula,- for two such widely- 
separated stations as Mussoorie and Trevandrum. ' 
v *T' Illl l thinks it most likely that the oscillation of the fivc- 
P? ncxi is either purely accidental or the effect of some 
cause not yet understood. 

f i- writin S on the subject of Cyclone Generation, 

I of Ocn? t0 an cxcc cdingly interesUng article in the 
Iioneo of October 30, entitled "A r\„-w. •• 


‘ A Cyclone Study,*' in which 

in confirmation ”of the cond*n«»T* t ^ * tron «,.^ d , i ‘“ ,u ‘ P roof 
Eliot and Blanford a. theory __ held by Mesars. 


ana uiamora as # .1 i, ' 11 1 • » 

' V “- : > " S 4 (0 -f 5o*W 4*6 w n (2# + 

and > ~ - \i *) + *4 (HI 

8 Tl»c above equation for MuMooric nveft ilL 359 ^. .1. ■« 

&c. f and the minima an 1257 2. 1867 7, 

f g ”.‘ bc 4 ^ aidm * » £5 ,K 6 % 


to trace the history of the last cyclone in the Iky of Bengal, the 
Madras cyclone of May last, from its origin to its final disappear- 
ance, pointing out certain circumstances as giving strong support 
in favour of the condensation theory, and as completely dis- 
posing of the parallel wind theory— at all events as far as regards 
this particular cyclone. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMr.Rinr.K.— The Mathematical Tripos’ list thi* year con- 
tains ninety-four names. There arc thirty-one classed as \Vt anglers, 
thirty as Senior Uptimes, twenty-nine as Junior Uptimes, and 
four .V.grotant. The Senior Wrangler is ‘ Mr. Kmest William 
Hobson, Scholar of Christ’s College, eldest son of Mr. W. 
Hobson, proprietor and editor of the Derbyshire Advertiser. 
lie was educated at Derby. School, and in 1 S74 obtained 
an open scholarship at Christ’s College. During his under- 
graduate career he obtained the first place among the students in 
the college examinations in mathematics, llis college tutor 
was Mr. Pcile, and his private tutor Mr. L. J. Kouth, of St. 
Peter’s College. Next to him arc Mr. John Ud ward Aloysins 
Steggnll, scholar of Trinity College, and Mr. Christopher 
Graham, scholar of Caius. 

During the present term three courses of lectures on chemistry 
will be delivered. A general course by Mr. Main at St. John's 
College; a course by Mr. Lewis at Downing College; and a 
course on the non-metallic elements by Mr. Patlison Muir at 
Gaiua College. 

Mi nk H. —The university is becoming in point of numbers 
one of the foremost in Germany. The calendar for the present 
year shows an attendance of 1,360, of whom 1,014 arc from 
Bavaria and 346 from other countries. In the theological faculty 
there are S2, in the le^al 387, in the medical 341, in the philo- 
sophical (history, philology, K:c.) 246, (science) 151, together 
with 136 pharmaceutical chemists, ami 17 in forestry and agri- 
culture. 1 ’Iic corps of instructors numbers 1 14. The university, 
although but fifty-two years old, has been well supported by the 
State, and possesses a large variety of laboratories, cabinets, Cxc., 
and a library of 20,000 volumes. 


SOCIETIES AND ACADEMIES 
London 

Royal Astronomical Society, January II. -Dr. Huggins, 
F.K.S., in the chair. - A paper by Mr. W. F. Denning on 
suspected repetitions or second outbursts from radiant points, 
and on the long duration of meteor showers, was read, showing 
that a radiant in some cases continues active during three or four 
months, and sometimes a second outburst occurs afier an interval 
of six months, so that meteors may be seen coming from the 
same radiant at opposite sides of the earth’s orbit, ('apt. Tupman 
commented on this paper at some length, and pointed out some 
of the difficulties these conclusions presented. — Dr. Wentworth 
Lrck read a paper on a combined position and setting circle, 
rendering the declination circle unnecessary on large Newtonian 
equatorial*. He also showed a small and singularly portable 
equatorial mounting, and read a note on a spectroscope made by 
Mr. Grubb for Prof. Young, showing certain improvements. 
Mr. John Browning adnftired the ingenuity of these, and explained 
which of them iverc new and which were not.— Mr. A. A. 
Common read a note on the satellites of Mars and Saturn.* - A 
note was read describing the failure of the Melbourne telescope 
to deal with the satellites of Mars.— Mr. S. Waters read a paper 
on the distribution of the fixed stars in space.- -Mr. Christie read 
a paper on specular reflection from Venus, the purport of which 
was that his recent observations of the planet with the polarising 
cye-piecc emphatically corroborated those made in 1876. By 
means of this eyc-piccc the light of the disc is gradually reduced ; 
and he found in every examination that the last part of the disc 
to disappear was situated at a point which was found by calcula- 
tion to coincide with the point indicated by the theory of specular 
reflection, thus confirming Mr. Brett's original description of the 
phenomenon. Mr. Christie had the assistance of Capt. Tupman 
m his recent observations. Mr. Newer suggested certain other 
explanations of the appearances described, and after further dis- 
cussion the n^eeting adjourned. 

Zoological Society, January 15* — R* Hudson, F.R.S., vice* 
president, in the chair. — A communication was read from Mr. 
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Andrew Andenon, F.Z.S., containing some . correct ions and 

additions to a former paper of his on the raptorial birds of t 

north-west provinces, read before the Society on March , 

,g 7 6 # _A communication was read from Mr. K Moore, tf.E a-t 
containing a revision of the genera and species of European and 
Asiatic lepidoptera belonging to the family Lithosiidse. lne 
author characterised thirty-eight genera in this memoir, and gave 
the descriptions of eighty new species.— Mr. A. houcara, 
C.M.Z.S., read a paper in which he gave a list of the birds he 
had collected during a recent expedition to Costa Rica, lne 
number of birds collected during his five months stay was about 
one thousand in number, representing 250 species, amongst 
which were two new to science (/.onotrichta boucanh and 
Sapphironia ImuarJi of Mulsant) and many others of great 
rarity.— Two papers were read by Mr. G. French An gas. I he 
first contained descriptions of seven new species of land shells 
recently collected in Costa Rica by M. A. Boucard. lne 
second contained the description of a new species of Latiaxis 
from an unknown locality, proposed to be called L. e/egatts .—- A 
communication was read from l)r . 11 . llurmeistcr, containing 
notes on Couurus hdari\ and other parrots of the Argentine 
Republic. — A communication was read from the Count Salva- 
dor!, C.M.Z.S., in which an account was given of the birds col- 
lected during the voyage of JI.M.S. Challenger, at Temate, 
Amlioyna, Banda, the Kt* Island:-', and the Aru Islands. — Prof. 
Garrod, I'.li S\, read a paper on certain points in the anatomy 
of I he Momotido:, in which he adduced facts substantiating their 
affinities with the Todida.*, Alcedmuku, and other Piciformes. 
The second paper described the extraordinary structure of the 
gizzard of the Fijian Fruit Pigeon ( Carpopha^a latraus ), in con- 
nection with the fruit on which it feeds, that of Oncocarpus 
vthemi \ . — A communication, was read from Mr. Edgar A. 
Smith, F.Z.S., containing the description of a new species of 
Helix from Japan, which he proposed to call Helix ( Camena ) 
convener . — A communication was read from the Marquis of 
Tweeddalc, F. R.S., containing an account of a collection of 
birds made by Mr. A. II. F.vcrett in the Philippine Islands of 
Dinagat, Bazol, Nipak, and Sikeryok. Six new species were 
found in this collection and were named Ccyx argent a id, Hypo- 
ihy/nys avlestis , Mixontis capitals, schistaceum , J). 

ever ci it, and Prionochdus olivaceus . — A second paper by the 
Marquis of Tweeddalc gave the description of a new genus and 
species of bird from the Philippine Island of Negros, for which 
the name Das\\ rotapha spec Una was propo:ed. 

Photographic Society, January S.— James Glaisher, F. R.S., 
president, in the chair.- Papers were read by Capt. Abney, 
F.R.S., on the theory of the destruction of the undeveloped 
photographic image ; by Edward Viles on the production of 
enlarged photographs of microscopic objects ; and by Edwin 
Cocking, 0 stray thoughts on the exhibition.”— Capt. Abney in 
his paper stated the result of experiments undertaken to ascertain 
the cause of the fading away ol the undeveloped image on dry 
plates by long keeping after exposure. Films of pure silver 
iodide, and of pure silver bromide, aficr exposure, were washed 
with potassium permanganate, potassium bichromate, and 
chromic acid ; with the silver iodide salt, all destroyed the image, 
with the silver bromide salt the last two oxidising agents alone 
were effective. If this destruction of the image was caused by 
oxidation of the silver atom, it should also be oxidised by ozone 
—which experiments showed was the case. Capt. Abney then 
WMMMpcs that the effect of time on the image on a dry plate is to 
oxidise an atom of each of the molecules forming the image. 

Institution of Civil Engineers, January 15.—' The newly- 
elect*! president, Mr. John Frederic Bateman, F.R.SS.L. and 
E., delivered an inaugural address. After a passing allusion to 
the growth of the Institution, which at the end of 1S44 
numbered only 552 of all classes, now increased to 3,189, 
referenoe was made to some of the addresses of the eighteen 
gentlemen who had previously occupied the presidential chair, 
mainly for the purposes of comparison. Proceeding to matters 
more personal to every member of the Institution, the President 
urged that engineering was but, in fact, the embodiment of 
practical wisdom ; or, in the words of Bacon, “ the conjunction 
of contemplation and action." 

Edinburgh 

Royal Society, January 7.— Bishop Cotterill, vice-president, 
in the chair.— Prof. Blackie read a paper on Mr v Gladstone’s 
theory of colour-sense in Homer, which he completely refuted. 
A discussion followed, in which Principal Sir Alexandei Grant, 


[Jan. 31, i8 7 g 

Bart., the R tv. Dr. Catenove, P m f plm m- 7~T. 
Donaldson, and others took part— Prof t'. S J enk “ , » Dr - 
paper on the intensity of currents required to h “ 

hut mentioned that Mr. James Blyfk had obT^d^„S*^f!l e 
with telephones in which he had employed dis^co^r^U 
vulcanised india-rubber paper, instead of the “adiVo^Z^ 
f ro ^ ^. alt . laid on the table a double monthed-piece hom 
for producing chords by two performers on the samfiKwS? 

Vienna 

tapenal Academy of Sciences, November 16, 1877 _On 
ice in the Danube in Lower Austria, in the winter 1876-77 bi 
the Minister of the Interior.— Researches on the conLiousnes? 
of place and its relation to the conception of space, by M 
Strieker.— On the temperature of Vienna according to 100 years’ 
observations, by M. Hann.— On the phanerogam flora of the 
Hawaii Islands, by M. Reichardk e 

November 22, 1877.— On a partial differential equation of the 
first order, by M. Hocevar. The laws of.the individuality of 
the planets of our solar system ; attempt to establish a general 
theory, by M. Lehmann. * 

December 6, 1877. —The velocity of propagation of spark 
waves, by MM. Mach, Tumlirz, and Kbgler.-On the applica- 
tion of Doppler s principle to the progressive motion of luminous 
gas molecules, by M. Piaundler. — On some problems of the 
theory of elastic reaction, and on a new method of observing 
vibrations by reading of mirrors, without loading the vibrating 
body with a mirror of considerable si/e, by M. Boltzmann.— 
Determination of surfaces any of whose parts, from two fixed 
points, are projected through cones the apertures of which are in 
a given proportion, by M. Weyr. — On mononilrobrcnzcatechin, 
by M. Benedikt. — Size and position of the optical axes of elas- 
ticity in gypsum, by M. von Lang. — On the orbit of the planet 
Laarentia (162), by M. Zelbr. 

Baris 

Academy of Sciences, January 21. — M. Daubree in the chair. 
-On account of the death of MM. liecquerel and Rcgnault, the 
j/a me was adjourned. The funeral of M. liecquerel took place 
the same day, that of M. Regnault next day. Discourses on the 
former were pronounced by MM. Fizeau and Daubree ; on 
the latter by MM. Debray, Jaimn, Daubree, and Laboulaye. 
[These are reported in the Comptcs Pend us for the week.] 
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THE SOCIETY OF TELEGRAPH 
engineers 

W HEN a society which numbered no members at 
the date of its first public meeting can, after an 
existence of only six years, count 1,000 names upon its 
books, it has at least justified its existence, and those who 
have taken the chief part in calling it into being and 
guiding its course, may fairly consider that the numbers 
who have sought association with them prove that their 
proceedings have been, at any rate, not injudicious. It 
was, therefore, with good reason, that Dr. C. \Y. Siemens 
began his address to the Society of Telegraph Engineers 
on the occasion of his re-election to the office of President, 
by congratulating the society on the progress made by it 
since he addressed it in the capacity of us fust President 
on February -S, 1S72. 

In these congratulations we heartily join, and we think 


treatment of what is in reality a purely scientific problem, 
though one which has very direct practical importance. And 
here we may digress for a little in order to point out that 
this paper of Mr. Hockin’s affords an instructive illustration 
of the mutual beneficial interaction between “theory” 
and “ practice ” of which the whole history of the electric 
telegraph is fall. The telegraph is in a fuller degree than 
most practical inventions the direct outcome of scientific 
investigation, but when, in the progress of telegraphic 
enterprise, the project arose of laying long submarine 
lines, it was found that, though the general nature of the 
electrical difficulties to be encountered was known, yet 
the scientific knowledge of the time was not sufficient to 
indicate clearly the way in which they were to be over- 
come, and from the nature of the case but little help was 
forthcoming from empirical experience. The matter was 
in this state when Sir William Thomson took up the 
question of the transmission of signals through sub- 
marine telegraph cables, and showed how the practical 
message- carrying power ol an insulated conductor laid 
under water is connected with the dimensions and certain 


that no one will question the wisdom of the society in definite electrical qualities of the conductor and its insu- 
calling back to the Presidentship a man who did so much j lating coating. The conclusions which he arrived at 
in the early days of its career to prepare the way for ti c ] mathematically as long ago as 1855 have since remained 
success since realised. the foundation of all successful practice in the manufac- 


The claim of the Society of Telegraph Engineers to turc of telegraph cables. Sir W. Thomson, however, 
rank as a scientific institution cannot, however, be founded j took account only of the properties of the cable itself, 
upon the mere number of its member*, nor even on the i whereas in the actual working of submarine telegraphy 
scientific eminence of some of the names to be found in | very much depends upon the proper selection an! 
the list. Its scientific position must cf couise be judged arrangement and adaptation to each particular cable of 


of by considering, not how many or who its members are, the sending and receiving apparatus employed at the two 
but what they do in their associated capacity for the ends ; and what Mr. Hockin has now done is to give 
advancement of science. Ample materials for forming a general theory which takes account of the electrical 
such an estimate as this are afforded by the six sub- properties of the instruments as well as of the cable, 
stan tial volumes already published of the Join nal of the Returning to the Journal of the Society of Telegraph 
Society of Telegraph Engineers. These volumes contain Engineers, we may mention a short paper by Mr. Sabine on 
the papers communicated to the Society and reports of the Capacity of Accumulators Variously Combined, one by 
discussions at the meetings, and in addition a consider- Sir William Thomson on the Comparison of Electrostatic 
able number of reprints or abstracts of papers published Capacities, and a note by Prof. Maxwell on the Theory of 
elsewhere, bearing on the objects pursued by the Society. Lightning Conductors, among the original articles, as 
As might be expected in the case of a society founded well as Messrs. Longridgc and Brooks’s paper on the 
primarily to promote the advancement, not of abstract Submergence of Telegraph Cables and Mr. Schwendlcr’s 
science, but of a branch of industrial enterprise, papers of on the Theory of Duplex Telegraphy, among the reprints, 
a so-called “ practical ” kind are the most numerous, and, as examples which afford further proof that the Society, is 
if we may judge from the reported discussions, papers of established for practical objects, is not blind to the aid to 
this class are those which call forth the most general be derived in the pursuit of those objects from the study 
interest at the Society’s meetings. But even among such of scientific principles. And although we do not suppose 
papers, embodying as they usually do the results of careful that all the 1,000 members study such papers as we have 
observation and long experience on the matters of which referred to with great eagerness, yet the mere fact of their 
they treat, there are few from which the student of physics circulation must do something to convince the most arro- 
may not gather some hint of value. There are, however, gantly “ practical ” man among them that ignorance is 
a considerable number of papers of which the scientific not in all respects a ground for thankfulness, 
bearing is more direct These are papers which, dealing So far this flourishing society has professedly occupied 
with questions arising primarily out of the practice of the itself only with telegraphy, but there arc not wanting 
telegraph engineer, treat the problems discussed from the signs either in the Journal or in Dr. Siemens’s address, of 
point of view afforded by the general scientific principles the difficulty of separating telegraphy from other depart- 
applicable to them, or which contain results of no less ments of what may be called applied electricity. Thus, 
scientific than practical value. Among papers of this more than one paper has been read to the society upon 
class, one by Mr. Hockin (vol v. pp. 432-459) on “ The the application of electricity to finng mines and tor- 
Magnitude of Signals received through a Submarine pedoes, an operation which, when successfully performed, 
Cable with various Connections at end, and the generally results in causing the persons affected to 
best Resistance for the Recording Instrument,” is spe- dispense permanently with telegraphic communication, 
dally deserving of mention. It contains a very masterly and Dr. Siemens devotes nearly a quarter of his address 
Vol. xvil — No. *22 
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to discussing the application of electricity for illuminating 
purposes, to the transmission of motive power, and in 
mctallurgic processes. Recent improvements in the means 
of obtaining powerful electric currents seem to open up a 
prospect of such applications as those just mentioned, 
assuming in the near future greater practical importance 
than they have hitherto possessed, and it does not seem 
unlikely that, whether or not they think fit to assume the j 
wider designation, the Society of Telegraph Engineers | 
will have become a Society of Electrical Engineers. 

G. C. F. 

T A IT'S “ Til llKMOl) YNA MICS ” 1 
II. 

Skrh h of ThnmoJvitamics. liy I\ G. Tait, M.A., for- 
merly Fellow of St. Peter’s College, Cambridge, Pro- 
fessor of Natural Philosophy in the University of 
Edinburgh. Second Edition, revised and extended. 
(Edinburgh : David Douglas, 18 77.) 

I )I<OF. CLAUSIUS is himself the principal founder of 
the kinetic theory of gases. The theory of the ex- 
changes of the energy of collections of molecules was 
afterwards developed by Boltzmann to a much greater 
c.vl' nt than had been done by Clausius, and it appears 
from his investigations that whether we suppose the 
molecules to be acted on by forces towards fixed centres 
or not, the condition of equilibrium of exchange of energy, 
or in other words the condition of equality of temperature 
of two bodies, is that the average kinetic energy of trans- 
lation ol n single molecule is the same in both bodies. 

We may therefore define the temperature of a body as 
the average kinetic energy of translation of, one of its 
molecules multiplied into a constant which is the same 
for all bodies. If we also define the total heat of the 
body as the sum of the whole kinetic energy of its mole- 
cules, then the total heat must be equal to the temperature 
multiplied into the number of molecules, and by the ratio 
of the whole kinetic energy to the energy of translation, 
and divided by the above constant. 

The kinetic theory of gases has therefore a great deal 
to say about what Rankinc and Clausius call the actual 
heat of a body, and if we suppose that molecules never 
coalesce or split up, but remain constant in number, then 
wc may also assert, all experiments notwithstanding, that 
the real capacity for heat (as defined by Clausius) is 
constant for the same substance in all conditions. 

Rankinc, indeed, probably biased by the results of 
experiments, allowed that the real specific heat of a sub- 
stance might be different in different states of aggrega- 
tion, but Clausius has clearly shown that this admission 
is illogical, and that if we admit any such changes, we 
had better give up real specific heat altogether. 

Statements of this kind have their legitimate place in 
molecular science, where it is essential to specify the 
dynamical condition of the system, and to distinguish 
the kinetic energy of the molecules from the potential 
energy of their configuration ; but they have no place in 
thermodynamics proper, in which we deal only with 
sensible masses and their sensible motions. • 

Both Rankine and Clausius have pointed out the im- 
portance of a certain function, the increase or diminution 

* Continued from p, *59. 


of which indicates whether heat is entering or leaving the 
body. Rankine calls it the thermodynamic function, and 
Clausius the entropy. Clausius, however, besides invent- 
ing the most convenient name for this function, has made 
the most valuable developments of the idea of entropy, 
and in particular has established the most important 
theorem in the whole science,— that when heat passes 
from one body to another at a lower temperature, there 
is always an increase of the sum of the entropy of the 
two bodies, from which it follows that the entropy of the 
universe must always be increasing. 

He has also shown that if the energy of a body is ex- 
pressed as a function of the volume and the entropy, then 
its pressure (with sign reversed) and its temperature are the 
differential coefficients of the energy with respect to the 
volume and the entropy respectively, thus indicating the 
symmetrical relations of the five principal quantities in 
thermodynamics. 

But Clausius, having begun by breaking up the energy 
of the body into its thermal and ergonal content, has 
gone on to break up its entropy into the transformational 
value of its thermal content and the disgregation. 

Thus both the energy and the entropy, two quantities 
capable of direct measurement, are broken up into four 
quantities, all of them quite beyond the reach of experi- 
ment, and all this is owing to the actual heat which 
Clausius, after getting rid of the latent heat, suffered to 
remain in the body. 

Sir William Thomson, the last but not the least of the 
three great founders, does not even consecrate a symbol 
to denote the entropy, bui he was the first to clearly 
define the intrinsic energy of a body, and to him alone 
are due the ideas and the definitions of the available 
energy and the dissipation of energy. He has always 
been most careful to point out the exact extent of the 
assumptions and experimental observations on which 
each of bis statements is based, and he avoids the intro- 
duction of quantities which are not capable of experi- 
mental measurement. It is therefore greatly to be 
regretted that his memoirs on the dynamical theory of 
heat have not been collected and reprinted in an acces- 
sible form, and completed by a formal treatise, in which 
his method of building up the science should be exhibited 
in the light of his present knowledge. 

The touchstone of a treatise on thermodynamics is 
what is called the second law. 

Rankine, as we have seen, founds it on statements 
which may or may not be true, but which cannot be 
considered as established in the present state of science. 

The second law is introduced by Clausius and Thomson 
as an axiom on which to found Carnot’s theorem that the 
efficiency of a reversible engine is at least as great as that 
of any other engine working between the same limits of 
temperature. 

If an engine of greater efficiency exists, then, by 
coupling this engine with Carnot’s engine reversed, it is 
possible to restore to the hot body as much heat as is 
taken from it, and at the same time to do a certain amount 
of work. 

If with Carnot we suppose heat to be a substance, then 
this^prk would be performed in direct violation of the 
firsflaw — the principle of the conservation of energy. 
But if we regard heat as a form of energy, we cannot apply 
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this method of reductio ad ahsvrdum , for the work may 
be derived from the heat taken from the colder body. 

Clausius supposes all the work gained by the first 
engine to be expended in driving the second. There is 
then no loss or gain of heat on the whole, but heat is 
taken from the cold body, and an equal quantity com- 
municated to the hot body, and this process might be 
carried on to an indefinite extent. 

In order to assert the impossibility of such a process in 
n form of words having sufficient verisimilitude to be 
received as an axiom, Clausius, in his first memoir, simply 
says that this process “ contradicts the general deportment 
of heat, which everywhere exhibits the tendency to 
equalise differences of temperature, and therefore to pass 
from the warmer to the colder body. 1 

In its obvious and strict sense no axiom can be more 
irrefragable. Even in the hypothetical process, the im- 
possibility of which it was intended to assert, every com- 
munication of heat is from a warmer to a colder body. 
When the heat is taken from the cold body it fiows into 
the working substance which is at that time still colder. 
The working substance afterwards becomes hot, not by 
communication of heat to it, but by change of volume, 
and when it communicates heat to the hot bodv it is itself 
still hotter. 

It is therefore hardly correct to assert that heat has been 
transmitted or transferred from the colder to the hotter 
body. There is undoubtedly a transfer of energy, but in 
what form this energy existed during its middl** passage 
is a question for molecular science, not foi pine thermo- 
d)namics. 

In a note added in 1864 Clausius states the principle 
in a modified form, “ that heat cannot of itself pass from 
a colder to a warmer body ” 1 and finally, m the new edi- 
tion of his “Theory of Heat” (1876 he substitutes for the 
words “of itself” the expression “without compensa- 
tion.” ' 

With respect to the first of these emendations wc must 
remember that the words “of itself” are not intended to 
exclude the intervention of any kind of self-acting ma- 
chinery, and it is easy, by means of an engine which takes 


Theory of Heat” {Trans. R.S. Edin., xx., p. 265 (read 
March 17, 1851) has stated the axiom as follows 

“ It is impossible, by means of inanimate material 
agency, to derive mechanical effect from any portion of 
matter by cooling it below the temperature of the coldest 
of surrounding objects.” 

Without some further restriction this axiom cannot be 
considered as true, for by allowing air to expand wc may 
derive mechanical effect from it by cooling it below the 
temperature of the coldest of surrounding objects. 

If we make it a condition that the material agency is to 
be left in the same state at the end of the process as it 
was at first, and also that the mechanical effect is not to 
be derived from the pressure of the hot or of the cold 
body, the axiom will be rendered strictly true, but this 
brings us back to a simple rc-asseition of Carnot’s prin- 
ciple, except that it is extended from heat engines to all 
other kinds of inanimate material agency. 

It is probably impossible to reduce the second law of 
thermodynamics to a form as axiomatic as that of the first 
law, for wc have reason to believe that though true, its 
truth is not of the same order as that of the first law. 

The first law is an extension to the theory of heat of 
the principle of conservation of energy, which can be 
proved mathematically true if real bodies consist of 
matter “as per definition,” acted on by forces having 
potentials. 

The second law relates to that kind of communication 
of energy which we call the transfer of heat as distin- 
guished from another kind of communication of energy 
which wc call work. According to the molecular theory 
the only difference between these two kinds of com- 
munication of energy is that the motions and displace- 
ments which arc concerned in the communication of heat 
arc those of molecules, and arc so numerous, so small 
individually, and so irregular in their distribution, that 
they quite escape all our methods of observation ; whereas 
when the motions and displacements are those of visible 
bodies consisting of great numbers of molecules moving all 
together, the communication of energy is called work. 

Hence wc have only to suppose our senses sharpened 


in heat from a body at 2oo r C., and gives it out at 100 to 
drive a freezing machine so as to take heat from water at 
and so freeze it, and also a friction break so as to 
generate heat in a body at 500°. It would therefore be 
necessary to exclude all bodies except the hot body, the 
cold body, and the working substance, in order to exclude 
exceptions to the principle. 

liy the introduction of the second expression, “ without 
compensation,” combined with a full interpretation of this 
phrase, the statement of the principle becomes complete 
and exact ; but in order to understand it we must have a 


to such a degree that we could trace the motions of mole- 
cules as easily as we now trace those of laige bodies, and 
the distinction between work and heat would vanish, for 
the communication of heat would be seen to be a com- 
munication of energy of the same kind as that which wc 
call work. 

The second law must cither be founded on our actual 
experience in dealing with real bodies of sensible magni- 
j tude, or else deduced from the molecular theory of these 
; bodies, on the hypothesis that the behaviour of bodies 
consisting of millions of molecules may be deduced from 


previous knowledge of the theory of transformation- 
equivalents, or in other words of entropy, and it is to be 
feared that we shall have to be taught thermodynamics 
for several generations before we can expect beginners to 
receive as axiomatic the theory of entropy. 

Thomson, in his “Third Paper on the Dynamical 
* on * t *S*n Verhahen der WSrrne. indwn Me 

» .. Ze w Jt * v ? r,to nimende I empenaurdifilercnzen aus- 

gSfen^ UWlali0aiUdW1 "Ameren Kdrpcm £T die kolteren Gbcrzu- 

™ " n * uue " n » ' iMm w4rmCT “ 


the theory of the encounters of pairs of molecules, by 
supposing the relative frequency of different kinds of 
encounters to be distributed according to the laws of 
probability. 

The truth of the second law is therefore a statistical, 
not a mathematical, truth, for it depends on the fact that 
the bodies we deal with consist of millions of molecules, 
and that we never can get hold of single molecules. 

Sir William Thomson 1 has shown how to calculate the 

* *' On tl»e Kinetic Theory of the Diaaipation 01 Energy,” Proc. R.S. 
Edin. , February 16, 1874, vof viH. p. 3*3, sdao in Nat ure, voL lx. p. 441. 
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probability of the occurrence within a given time of a 
given amount of deviation from the most probable distri- 
bution of a finite number of molecules of two different 
kinds in a vessel, and has given a numerical example of a 
particular case of the diffusion of gases. 

The same method might be extended to the diffusion 
of heat by conduction, and the diffusion of motion by 
internal friction, which are also processes by which energy 
is dissipated in consequence of the motions and encounters 
of the molecules of the system. 

The tendency of these motions and encounters is in 
general towards a definite state, in which there is an 
equilibrium of exchanges of the molecules and their 
momenta and energies between the different parts of the 
system. 

If we restrict our attention to any one molecule of the 
system, we shall find its motion changing at every 
encounter in a most irregular manner. 

If we go on to consider a finite number of molecules, 
even if the system to which they belong contains an 
infinite number, the average properties of this group f 
though subject to smaller variations than those of a single 
molecule, arc still every now and then deviating very 
considerably from the theoretical mean of the whole 
system, because the molecules which form the group 1 
do not submit their procedure as individuals to the laws 
which prescribe the behaviour of the average or mean | 
molecule. 

Hence the second law of thermodynamics is continually I 
being violated, and that to a considerable extent, in any ' 
sufficiently small group of molecules belonging to a real j 
body. As the number of molecules in the group is in- 
creased, the deviations from the mean of the whole 
become smaller and less frequent ; and when the number 
is increased till the group includes a sensible portion of 
the body, the probability of a measurable variation from 
the mean occurring in a finite number of years becomes 
so small that it may be regarded as practically an impos- 
sibility. 

This calculation belongs of course to molecular theory 
and not to pure thermodynamics, but it shows that we 
have reason for believing the truth of the second law to 
be of the nature of a strong probability, which, though it 
falls short of certainty by less than any assignable 
quantity , is not an absolute certainty. 

Several attempts have been made to deduce the second 
law from purely dynamical principles, such as Hamilton's 
principle, and without the introduction of any element of 
probability. If we are right in what has been said above, 
no deduction of this kind, however apparently satis- 
factory, can be a sufficient explanation of the second law. 
Indeed some of them have already indicated their un- 
soundness by leading to determinations of physical 
quantities which have no existence, such as the periodic 
time of the alternations of the volume of particular gases. 1 

J, Clerk Maxwell 

~~~ OUR BOOK SHELF ~~~ 

Hr rots of North African Discovery. By N. D ’Anvers. 

(London : Marcus Ward and Co., 1S77.) 

Mr. D’Anvers has here made an interesting rhumb of 

* S*»ly, Phil. Mag . , October, 1876; CUu*ius, P-xg. Ann.. ^*lii , p. 4-53; 
P<VtS . 4 ##., cxlvi., p. 58s, May, 187*; J. ) Muller. Pogg. Ant*., clii.,' p. 


the work of the principal travellers who have made 
Africa known to the world. He briefly dismisses the 
earher explorers, the bulk of the volume being devoted to 
those of the eighteenth and nineteenth centuries. Mr 
I) Anvers has evidently read his authorities carefully’ 
and gives a clear account of his heroes* adventure* 
of the main results achieved. The book is evidentlv 
meant for young readers, and to them both the text and 
the numerous illustrations wall prove attractive. But ali 
who wish to have a fair knowledge of what has been 
hitherto achieved in the field of African discovery should 
read this interesting and instructive volume. The author 
prefixes a list of the authorities he has consulted, and 
promises another volume on South Africa, in which the 
results obtained by Mr. Stanley will be embodied. 

Manual of Agriculture ; including the Application 

thereto of Chemist) y, Ge» logy, Botany, Animal 

Physiology , and Metro) < logy . 1 \y Richard Henderson. 

This is a reprint of one of the Highland Agricultural 
Society’s prize essays. It forms a very marked exception 
from the thoroughly practical essays which are usually 
published by that society, so much so indeed, that it is a 
source of regret that a society which has done so much to 
improve agricultural education, should have in any way 
stamped the present w ork with its approval and authority. 

The work is divided into seven chapters, of which five 
arc devoted to some notices of chemistry, geology, botany, 
animal physiology, and meteorology, and the seventh 
alone treats upon the application of these sciences to 
agricultural practice, which is the professed subject of the 
work. 

A few’ extracts from the first six chapters will given an 
idea of the character of this part of the work. The second 
chapter deals w r ith chemistry, and is largely made up of 
comments upon eighteen elements, the descriptions being 
remarkably similar to those given by Roscoe in his 
“ Lessons.” It is fair to say that the author occasionally 
introduces original remarks, as, for instance, in saying 
that “ carbon forms about hfty per cent, of the residue of 
plant-life when the latter .s charrjd, and access of atmo- 
spheric air or oxygen prevented, for oxidised carbon 
escapes as a gas.” i’rof. Roscoe fares rather badly at the 
hands of our author, since he in another place says, 
“ Roscoe gives the following graphic formula as the 
average composition of blood,” and he. appends the 
average percentage composition. 

We are told again that at the sea- level the pressure of 
the air “ can support a column of mercury thirty inches 
high in a tube in 7 'acne.” Concerning fogs and mists, 
“ they result from the radiation of heat from land and 
i water, taking with it aqueous vapour, which becomes 
visible upon encountering cooler air. Similarly rain is 
produced when heated volumes of air arc deprived of their 
heat, through the fall of condensed vapour, which assumes, 
according to the temperature it encounters, the form of 
hail, rain, or snow.” 


LETTERS TO THE EDITOR 

[ The Editor does net hold ktmsdf repent /./. ' e erne ns expressed 
ev I on espondeuts. Neither .on h unaa take to rtturr , 
ot So correspond with the u-nt-s .f n;ected manuscripts. 
No notice is taken of anon: ’nous e.mrn urinations. 

[ 7 I, d it or urgently requests co’ respondents to keep their letters . r 
short as possible. . pressure on his space ts so great that ,t 
. / '.encise to ensure the appearance ezen of cot - 
muni, aliens containing interesting and nozr! /acts.] 

Sun-Spots and Tcrreatrial Magnetism 
Mr. B. C. Jenkins, in hit Utter to Nature, voL xvii. p. *6o, 
say*, “ I have ventured to *Ute my belief that we are now pe»«u>E 
through airne minimum period, one very similar to that wlucn 
occurred®! the cloae of last century." It was the chief object of 
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communication to Nature, voL xvii. p. 183, to show the 
letter fact as far as the observations go up to the present time. 
I did not, however, venture in that article to make a guess as to 
the future, which really could have little weight till we have 
another year’s observations. Yet 1 thoiu*ht it desirable, nearly 
two months ago, to place in the hands of Prof, Balfour Stewart 
the evidence that the possibility of such an event, as an obvious 
conclusion from my results, had not escaped me. As Mr. 
Tenkins has published his guess, I may do the same with mine. 
’The latter differs, however, from his in a very important way. 
He supposes the next maximum will be in 1SS7, whereas 1 
suppose that the weak maximum of 1797 ® a y be repeated near 
iSSo. In this latter case the interval between the two will t»e 
nearly double that found by me (forty-two years), during which 
the sun-spot period appears to have all its dittercnt lengths. 

February 1 Alms Broun 


Terrestrial Magnetism 

I HEREwnn submit a notice of an experiment fur illustrating 
to a class the action of terrestrial magnetism. In a simple 
way it clearly exhibits to a large audience the action of the 
currents of electricity that pass around the earth. 1 he exixtri- 
ment was suggested on reading a paper by Prof. J. \Y, Mallet, 
F.R.S., of the University of Virginia, on “ 1 ' he Apparent Altera- 
tion in Weight of a Wire placed Fast and WiM, and Traversed 
by an Electric Current” {Phil. J/ai;., November, 1S77), 

Instead of disconnecting the wires placed east ami west from 
the portion of the rectangle, as was done by Prof. Mallet m the 
experiment alluded to, whereby the attractive or repulsive action 
of the earth currents on one side only of the rectangle w.is 
obtained, it occurred to me to suspend the whoV rectangle to a 
balance. Properly arranged in this way the attraction for parallc 1 
currents m same direction, and repulsion for currents m opposite 
direction would generate a couple, tending to produce rotation 
around an east and west horizontal axis, and lienee augment the 
deflection of the balance. 

A rectangular frame was made of light poplar wood, of sec- 
tion three by two centimetres, whose sides were one metre m 
length by three-fourths of a metre in bread* h. About the 
perimeter of this rectangle there were wrapped, twenty cods of 
insulated copper wire. Each extremity of the wt v\as made to 
terminate near the centre of one of the shorter sides, and passing 
through the \voo* s en frame, was fastened and cut oU about ; c.m. 
f rom the fi.ime. 

This rec’ar.gular frame was then so suspended in a horizontal 
position, by wires attached to the pans of an ordinary Dcleml's 
hydrostatic balance, that the longer sides were at rig l, l-.v>'bcx to 
the l>cam. By adjusting weights in the scale pans ih»* in lex ot 
the balance was brought to the zero. Two small oriMces bored 
in a block of wo d a centimetre apart, served as mercury cups, 
in which the extremities of the short terminal wires were im- 
mersed ; near the bottom and through the walls of the'C woolen 
mercury-cups were screened small brass hooks, winch served as 
connectors, to which the wrires of the battery wei- 1 attached. The 
balance was now so placed that the longer sV.es of the suspended 
rectangle were at ri._ ht-an^lc; with the via mfr * ' rt t/a w, or in 
the magnetic ea.-t and west line. 


When the current from the battery was made to pass around 
the rectangle from east to west, 'on the northern side, and from 
west to east, on the southern side, by the theory of terrestrial 
magnetism, the north side of the rectangle would be attracted to 
the earth, and the south side repelled, and that thi - w as so the 
corresponding deflection of the balance rendered plainly visible. 
Aa hen the current was reversed the deflection was m the opposite 
direction. By breaking and closing the circuit at proper intervals to 
augment the oscillations, the large frame was readily made to 
oscillate through an arc of 5 . When the sides of the rectangle 
wer V north-east and south-west, the current produced no 
sensible enect. A bichromate of potash battery of sixteen cells 
was uk J wuhpkle, of zinc and carbon 25 cm. by 6 cm. 

4> vTj a rec ? a rS* c containing a larger numt>er of coils of wire 
attached to a debate bU»nce\ the use of a constant battery, 
the »a nations in the earth 1 , m^etUro might be thus obserred 

v , u u »» • . . Wm. LeRoy Broun 

Vanderbilt l rurerstty, Naihrille, Tenn., January It 


Seiche* and Earthquake* 

In the last number of Natch (p. 234) you make an allusion 
to the fact that the earthquake of October 8, 1877, has not been 


traced by the self-registering “ limnlmeters” (tide-gauge) of M. 
Ph. Plantamour at Geneva, and myself at Moiges. Let me take 
the opportunity of the great publicity of your excellent paper to 
ask the naturalists who live in other countries more frequently 
visited by earthquakes, for an explanation. 

I believe I have demonstrated in many different papers that 
the phenomenon called stiehes, which consists in rhythmical 
movements of the level of the lake, is a balancing-wave, a wave 
of stationary uninodal oscillation. The water moves in balanc- 
ing oscillation in the two principal diameters of the lake, in the 
direction of the greatest length and of the greatest breadth. 
For setting the water in such an oscill.it cry movement there are 
two possible causes : — 

1. A shock given to the water itselt is the most frequent 
case, and I can prove that generally the sci hes are caused 
by some rupture of the equilibrium of the atmospheric pres- 
sure ; many storms, and especially those that fall somewhat 
abruj tly on the lake, arc accompanied by very high *•:. hts, 
and 1 have many examples of the beginning of the oscillatory 
movement of the water exactly at the same time the storm 
commences. 

2. A movement of the soil on which the water lies, an earth- 
quake. It is evident that a shock given to a basin can tut the 

j water in oscillatory movement. In fact, it happens frequently, 
j I will only recall the colossal transmission- waves in the 1‘acilic 
1 >cean on August 13, iS68, after the earthquake of Arica ; that 
i of May 9, 1877, at lquinue ; and in earlier times, the earthquakes 
! at Messina, 17S3 ; at Port-Royal (Jamaica), K«)2 ; at Callao, 

| 1580, iAc. If such enormous waves had taken place in a closed 
j basin, as our lakes, it would probably have brought about an 
1 oscillatory' movement of seiches. I could bring many facts to 
j prove it ; only one example, the earthquake of Lisbon (1755), 
was noticed in Switzerland and Germany, chiefly by the 
movements of ihe water of the lakes ; the description of these 
movements recalls perfectly the se;, he*. 

It is also theoretically probable that the shock given to the 
grouud extends to the waters, and that an earthquake will 
produce sfiJtn in a lake. Unfortunately ihe facts observed 
up to this time do not confirm this theoretical view. Since I 
established at Morges a self-registering lininimetcr of the 
gieatest sensitiveness, in March, 1 Syc*. six diffcicnt earthquakes 
have been noticed in our country, and specially three earthquakes 
were felt at Morges itself— May 7 and November 29, 1876, 
and October 8, 1S77. Not one of those six eatthquakes has 
l*cen traced by the self- registering limnimeter ; not one has inter- 
rupted the rhythmic oscillation of the seiches which were taking 
place ; not the smallest alteration of the curve has shown that the 

ater had been acted upon in a peculiar manner ; neither was 
the limnimeter of M. I’Ji. Plantamour, which was at work during 
the earthquake of October 8, 1877, influenced byth.it very severe 
shock. And yet our apparatus arc extremely sensitive ; when 
the lake is sufficiently calm my limnimeter can show the waves 
originated by a steamboat which passes 10 15 kilometres 
off the apparatus, or it registers the waves caused by a 
| steamer which has passed by my observatory two or three 
I hours before. 

I low can these contradictory facts be explained? On one 
hand, the earthquakes cause in many places enormous waves ; 
on the other, three earthquakes strong enough to have awakened 
men out of their sleep, have not put m movement the most 
sensitive, always working, self-registering apparatus. 

I suppose that the shocks of the earth do not transfer always 
the movement to the water ; that only in a special direction of 
the shock a special intensity, a special duration, the water itself 
is put in movement and taikes the rhythmic oscillation of the 
seiche*. If I shake a basin the water is not always and necessarily 
! put in oscillatory movement. I think it is the same for the 
seuhes, and I believe that only certain movements of the earth 
cause the water of the lakes to move. 

It ii the point on which I seek an answer from naturalists 
who have more opportunity to observe the effects of earthquakes. 

I a>k if each earthquake is accompanied by waves of the 
tea ; if each shock of the same intensity is accompanied 
by waves of the same amplitude; if there arc not differences 
between the different earthquakes ; if some have the enor- 
mous waves of Iquique or Arica ; if others are without those 
waves ? 

I should be very thankful to receive an answer to the above 
questions. F. A, FoREL 

Morges, Switzerland, January 24 
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Electrical Experiment 

A friend of mine ha* called my attention to a letter of F. T. 
Firani, of Melbourne, accompanied by some remarks of Prof. 
J, C. Maxwell, in Nature, vol. xvii. p. 180. 

Mr. Firani concludes his letter with the words, “If the 

{ >henomenon (described in the letter) lias not been noticed before, 
shall be obliged to you if you will kindly communicate it to 
Nature.” 

I take the liberty to request you to call, by means of your 
esteemed journal, the attention of the author to an article of 
mine, published in the late Prof. PoggcndorfPs Antialtn Her 
Physik (vol. civil. f 1876), an abstract ol which appeared in the 
Philosophical Magazine (5 ser. vol. i.). The phenomenon 
alluded to in Mr. Pirani’s letter, i.e. the existence of an electro- 
motive force due to gravity, in a vertical column of an electrolyte, 
is, I believe, fully pioved by the experiments described in the 
article. The same difficulties met with by Mr. Firani and Prof. 
Maxwell, who repeated the experiment, that ic, the presence of 
irregular, casual currents, due to bubbles of air, Ac., have also 
been encountered by me ; I intimate the means of getting rid, to 
a certain extent, of this influence. 

The transport of metal in one direction being accompanied by 
a transport of the other ion in the opposite direction, the phe- 
nomenon is more complete than it ni ght appe ar at first sight, 
mid the electromotive force changes its sign according to the 
electrolyte employed. K. Cot. ley 

Hasan, Russia, January 23 


Oriental Affinities in the Ethiopian Insect-Fauna 

Many naturalists have already drawn attention to the Indian 
affinities in the African fauna ; in other words, the zoological 
relationship between the Oriental and Ethiopian regions. The 
late I)r. Stolic/ka has pointed this out in the Malayan ornitho- 
logy ; Mi. Wallace has described the same tiling in the mam- 
malia and birds of West Africa, these possessing “a special 
Oriental or even Malayan element,” lie has also drawn atten- 
tion to the Oriental element in the l.thiopiau reptiles and am- 
phibia, and to the many cases of t lie same in the South African 
fauna. Mr. Rlandford Ims treated of the “ African element in 
the fauna of India,” more pat 1 1c11l.11 ly as regards the mammalia ; 
and the late Mr. lilyth has shown thr ancient date of this rela- 
tionship from the evidence afforded by the Siwultk deposits. 
Mr. Murray has even inclined to the opinion that the Imlo- 
Malayan region should be included with that of Africa, south of 
the Sahara. 

The “ Insccta ” of the Ethiopian region also shows the same 
Oriental relationship, which seems to have hitherto receive 1 less 
attention. Dr. Stoliczka has described this in the “Indian 
Arachnoidea,” and Mr. A. Mutiny in the coleoptera of which 
be hns given the names of eleven genera common to the two 
regions. 

The same thing may be seen in the Eepidoptera and llemip- 
tera, of which I can only treat briefly, hoping to deal with the 
subject in a more exhaustive and analytical form when possessed 
of adequate data, which at present do not exist. 

Of the Lcpidoptcra a few specific examples will pci haps serve 
the purpose better than the names of the many genera that 
could be adduced. In the Khopaloecta : — Damns < ktysipptis % 
Mciiiniti /ca’a, Atdla phalanta, llvpanis ihthyia, J Vntna tcli- 
cattus, J dm a is pht.\adia % and Caliaunc dantr, all belong to the 
two regions, and with the exception of C. dan,, and Pplihadia, 
have been all recorded from Madagascar. However, D. rvrr- 
sippus (Greece and Tuikcy), //. tli/hvia ^Nubia, Abyssinia, and 
Arabia), and tcli, anus (Egypt and Arabia), would stem to 
show from those habitats their route of migration from one region 
to the other. In the llclcroccra two examples must suffice, and 
may be accepted as typical of what probably occurs to a far 
greater extent among the large number of Alucan moths still 
unknown to science. J'iusia : e* tniiiata and J'atula twureps 
have a wide range over the two areas. 

In the African llemiptera-llctcvoptera the Oriental relation- 
ship is very pronounced. The following are some of the genera 
common to the two regions Xicncstkcdiiwiy Jlctc,n (dptnor:.:, 
Bnnhyplatys, Piataspts, Can/L., mn AgwsuSts, Antcstnn Iuithy- 
caha, Catacanthus, 7 'es* era tonic., A.pouyopus, Pky/u\rpha t \j, 
Mantua, Mictis, Lep/ogtossus, Odontopusy J'hy.upAta, to-w.-w, 
Catamiarus, /Whynomus, AnwfLispis. Omoccfhahis, and The- 
delmus . Genera, of course, are subject to content revision 
and redivision, making, as a rule, generic calculations of geo* 


graphical distribution very uncertain and unstable. A genus of 
to-day may embrace species belonging to two regions ; to-morrow 
an author may split this genus into two, for which he may find 
local characters. In other words, genera common to two regions 
at the present time may be shown as the contrary by a later 
WOr , J n a S® 0 ® 1 * 1 way the value of the term genus is often 
equal to the value of the term species. The twenty-four genera 
of Hemiptera, however, which I have enumerated above, may 
be accepted as more certain examples. Dr. StM has paid par- 
ticular attention to this order, and has made many genera from 
a minute examination of structure, and I think his divisions 
must at least be considered as sufficiently exhaustive. I have 
carefully compared my list with his latest classification, and find 
that eighteen out of the twenty -four genera still remain intact 
on his catalogue, one other is common to the two regions from 
an Last African species I recently described, and so only five 
remain, which Dr. Stal has further subdivided. Of these 
twenty-four genera, twmygiu,. mend to the West African sub. 
region, twelve have at the present time also been recordtd from 
China, and twelve from the Australian region. When we further 
analyse the list as to the probable route of migration, it is found 
that eight genera appear in Madagascar and two in Reunion ; 
whilst a northern junction is also indicated by one genus 
being found in Tangier and Syria, two in Egypt, and one in 
Abyssinia. A few species are common to the two regions, as 
Leptoplossus membramu u , On, ocpha'us annuli pcs, &c. 

It is probable that the African Ncuroptm and Orthoptcra 
may show the same affinities. W, L. Dim avi 

Derwent Grove, East Du !w ich 


Sense in Insects— Drowned by a Devil-Fish 

In the file of Naifri. bom October iS to the end of Novem- 
ber which I have jiut received, I find a di-cushion regarding the 
senses possessed by insect, especially the lcpidoptcra. For 
years 1 have been in the h.d.»t of collecting these insects for my 
friends, and of course have become more or less acquainted with 
their habits. I recall one 01 two instances in point. In Costa 
Rica the Ileliconias frequent certain flowers and pass over 
others of the same colour and same approximate si/e without 
noticing them. lJut the mo-t ntatked case was of the large bril- 
liant Morph os. My Indian -civants always carried with them 
a fermented paste of nuu/c d ur, which they mixed with water 
to the consistency of glut 1 as a beverage. O11 our arnvmg at 
the side of a stream in a narrow goige, invariably, within a few' 
minutes after they opened a package of this pa^te, although 
there might not have been a butterfly in sight bofoie, tho‘C most 
brilliant of their kind would come sailing up, always from lee- 
ward, and 1 have made some of my best catches in this manner. 

I have also caught them by baiting with a piece of over-ripe or 
even rotting banana. At other times they were almost unap- 
proachable. They seem t*« by.- on fruits just mciging into the 
stale ol rottenness. 

I have never been able to detect any sensitiveness to sound in 
insects, and suspect that the case cited by one of your cor- 
respondents might be equally explained by sight, or by the 
vibration of the air caused by stiiking the glass. That certain 
coleoptera and diptera aie attracted by smell alone is too obvious 
to require proof. 

The same may be saul of ants in following an estab.ished 
trail. 1 have experimented with this frequently, obliterating the 
scent for a space of but a few inches ; and watching the puzzled 
wanderers each going an inch or less beyond hi- prtaeces-or, 
hunting the lost clue until the blank was finally bridged over. 
After that if the new route as re-opened differed fiom the old, it 
w'as nevertheless!* rigidly followed even if longer at d le^s direct. 

Another matter. You mention a case of “drowning by a devil- 
fish ” (Naff re, vol. xviu p. 27). The story is to me very 
probable. I once measured a specimen 01 my Octopus putt status 
caught in San Francisco haiUmr, which gave clear 15 feet from 
point to po ut of the arms. The animal, as I bought it from a 
fisherman, filled a champagne ba-ket. W. M. Gall 

Puerto Plata, Sto. Domingo, December 29, 1S77 

Drowned by a Devil Fish 

Thouc.h in British Columbia at the time 01 the occurrence of 
the incident referred to by Mr. Moseley in Nature (vol. xvii. 
p. was in the interior, and consequently heard nothing of 
[h e J&tct. On reading Mr. Moseley’s letter, however, I wrote 
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t friend Dr. W\ F. Tolmie, of Victoria, and hare iust 
received from him an account verifying in all essential particulars 
the extract quoted by Mr. Moseley from the ttWk’y Qregcnian, 

A party of Makaw or Makah Indians of Cape Flattery were 
returning from a visit to the Songish Incians of the vicinity ol 
Victoria, and camped the first afternoon at Mctchosin, on the 
south shore of Vancouver Island. A young woman having 
separated herself from the others to bathe, did n< »t return in the 
evening, and after having searched for her in vain the next 
morning, the rest of the party were about to continue on their 
journey, when, on rounding the first point, they saw the body of 
the woman as if seated on the sandy sea-bottom, with a large 
octopus attached to it, which, according to the description of 
Dr. Tolmie’s informant, resembled a “ tuiy-pound flour sack, 
fulL” The body was rescued in the manner described in the 
Ort ji'tti.'.n, and when brought ashore, still had portions of the 
arms of the octopus adhering to it. 

Dr. Tolmie also mention* the case of an Indian woman at 
Fort Simpson, who had, many years ago, a narrow escape from 
a similar death ; also that among the Chimsyan Indians traditions 
of escapes and occasional cases of drowning exist, and further, 
that among these people a story is current that “ A two-masted 
vessel manned in part or whole by men with obliquely placed 
eyes and wearing queues (at Milbank Sound, lat. 52 , about 
seventy years agM was seized by an enormous squid, whose ten- 
tacles had to be chopped with axes ere the ernft wis dear of it. 
The ship is saM to have been wrecked further south i*n the coast, 
in consequence of the evil influence of the monger " 

(IroRi.i M. 1 >\*\ >\ 

Geological Survey of Canada, Montreal. January 11 

Eucalyptus 

In Xaiurf, vol. xvii. p. 10, Mr. A. NirnU says lie has seen 
attacks of fixer come on in a forest of Eucalyptus ; malaria 
prevails there, he rnair.tams. Dots that ma’ana. the degree of 
gravity of will'll lie does not desciibe, t imuslv comptoutise 
health ? That is the question. It is proKih’e, m»tw itlistnivlmg 
the presence of Rural) ptus, ihat there are yet numerou. case- of 
fever near Lake l\t/ara (Algeria), but really of mu. 1 i miuII 
importance as to permit, without serious dan gt r to health, the 
working of the ground or the mines of these districts. 

A.- to mosquitoes, allow me to recall that there exist very 
many species of \ lie .-e animals which, apart pom their common 
quality of feeding on and tormenting mamu als. and especially 
man, have origins, habitats, evolutions arid habit* completely 
uificrcnt ; ■-.•me live only in the larval i !a:c, o’hets frequent 
moist ground, and other live, alwa)s in the .an.il stale, in fungi 
In a country which 1- far from being tropical and tnatshy, 
Newfoundland, the j*,i e woods are infect* t* during the short 
summer by myriads of mosquitoes, which become a real danger 
for the rash traveller. It will be unde’ : ' 1 '! that all these 
specie- do n >t exbl at the same time in trie? - amt? place, and that 
at Lake Fttzara the marshes are being profoundly modified, or 
are disappearing, and the r.iusquitoes, pioj erly called, are also 
disappearing. Moreover, if there does not exist in the country, 
as is probable, any species of moiquito living in the shade of the 
lorest, the country will he rid of these animals, a thing which 
cannot take place in Au>tra'ia, where there are s[>ecie» living in 
the forests. In other words, it is not the Lucaly plus which at 
i etzara has earned the mosquitoes to disappear, hut rather the 
absence of the conditions necessary to the litc and reproduction 
of mosquitoes, which have become deficient in consequence of 
the modification ol the soil, brought about by the numerous 
plantations of Eucalyptus. Dr. Calmy 

Saigon, Decemtxi 10, 1S77 


Explosive Dust 

In Nature, vol. xvii. p. 123, I noticed a letter by A. Mac- 
on? tv 0 ?-*” explosion of malt dust in a grinding machine. 
Th« I heheve to be not M nncommon MCU „ enee , „ 1 h«r 

ST? ^ T*" ^plosion* in our mill within a period of four 
fl ot duc 10 any such culpable carelessness as 
? ame lo *I ) P r °nch the heated impalpable dust, 
. * a , P mr * 6 from * piece of flint passing through 

the steel roller* (barley from some laities is invariably accom- 
P" 11 ?* ^“nntUies of small fragments of flint), or from exces- 
sive friction on some part of the wood fittinw. 

,^ c fallowing facts I obtained from the man in charge of our 
mill at the time of the wont of these explosions, about three 
years ago 


They were grinding at the ordinary pace about mid-day with 
the window open and no gas turned on. 

The explosion was quite sudden and the flame sufficient to 
singe the man’s whiskers ; the force was so great that the door 
of the engine-room was blown open, though the only opening 
betwern the two room* was a small ho’e through which the 
shafting worked. 

Having had several holes bored through the wood limng 10 
allow a free current of air, there has lieen no explosion smcc. 

The danger of fine impalpable coal dust in collieries i* too 
manifest to need argument based on the action of analogous 
bodies but still the above facts rany interest some of your 
readers. F. K. L. 

llurton-on-Trcnt, January 22 


Dendritic Gold 

WlU. one 01 my fellow-readers of Nature be good enough 
to inform me, through its columns, with the name and pu'flidier 
of such a work on mineralogy (-hort, if possible) as will give 
me the best information on the subject of the dendmte mid 
existing in sandatonrs in New Zealand, as reported in the /’/<>- 
iceJtttgs of the Wellington Society (Naitrr, vol. xvi. p. 507). 

It is my wish specially to know the colour of such dendrites, 
the geologic Age of the rock containing them, and, if possible, to 
obtain a satisfactory account of their origin, ns hitherto I have 
believed that metals take this form solely by deposition fiom 
solution. 

1 ask this in the interest of friends in South Africa (in addition 
to the personal d»sire for knowledge-), where, in manv parts of 
the Transvaal, gold “ prospects ” can be • drained, though usually 
in quantities unprofitably small, in nearly every case there luring 
no quaitr from which it could have been deuved ; at least so said 
my informants, old Australians. 

IllAck dendrites 1 have noticed between the (once) horizontal 
strata of sandstone boulders in the Kimlicrlcy diamond mm*, 
but was unable, at the time, to decide their nature. K. 

PEMOXS 7 FA TION OF CUFF EXl'S OF/UF 

X. 1 TED BY THE VOICE JX FECES TELE- 

TJ/OXE 

I F two wires, a and It, be respectively connected with 
the two binding screws, K :ind s, of a telephone, and 
the other ends of the wires be connected with a 
Thompson’s reflecting galvanometer, the following experi- 
ments can be made : — 

1. On pressing in the iron disc a deflection is produced 
on the scale, say, from right to left. 

2 . On reversing the wires so that a is connected with 
s and r. with K, and repeating Experiment 1, a deflection 
is produced in the opposite direction, i.e. from left to 
right. 

3. Shouting or singing produces no deflection. 

If a Lippmann's capillary electrometer be substituted 
for the galvanometer, the following results arc obtained 

4. If Lxperimcnts 1 and 2 be repeated, similar move- 
ments arc observed, i.e, in one case the mercury column 
moves to the point of the capillary tube, in the other 
away from it. 

5. If the gamut be loudly sung up, note by note, to 
the sound ah } one note is found to give a movement of 
the mercury column, about ten times as great as that 
observed in Experiment 4, towards the point of the tube. 
The octaves, especially the higher ones, and some har- 
monics of this note yield similar results. (It is this note 
which tctaniscs a nerve muscle preparation as observed 
by Fick, &c.) 

6. If the wires be reversed and the same note sung, a 
movement of the mercury column is seen as large as that 
in Experiment 5, but in the same direction. So that 
reversing the wires does not alter the direction as indicated 
by the clcctromctet . 

7. I f the primary wire of a Du Bois Reymond's coil be 
placed in the circuit of a telephone, and the wires from 
the secondary circuit coupled with the electrometer, the 
note mentioned above produces tl e same movement as 
in Experiments 5 and 6, when the secondary coil is about 
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8 cm. from the primary. Reverse the wires in the 
secondary circuit , reverse the wires in the primary circuity 
how you please , the mercury always moves towards the 
point 0/ the capillary. 

B. Shouting or singing (excepting the above-mentioned 
note) produces no visible effect under the conditions 
mentioned in Experiments 5, 6, and 7. 

9. If the secondary coil be now moved close up, so as 
to cover as completely as possible the primary, talking to 
the telephone with the ordinary voice, i.e. with moderate 
strength and at any pitch, produces a definite movement 
of the mercury column for each word, some sounds of 
course giving more movement than others, but the move- 
ment is always towards the end of the capillary. Singing 
the note mentioned in Experiments 5, 6, and 7 loudly, 
produces a movement too large to be measured with the 
electrometer. 

Reversing the poles of the magnet in the telephone does 
not alter the results of Experiments 5, 6, 7, and 9. 

On mentioning the above results to Dr. Burdon San- 
derson, he suggested that the apparently anomalous 
behaviour of the electrometer might be accounted for, by 
supposing that the mercury moved quit her when a current 
passed towards the point of the capillary than when it 
flowed in the opposite direction ; so that if a succession 
of rapidly alternating currents be passed through the 
instrument, the mercury will always move towards the 
point of the capillary, the movement away from the point 
being masked by the sluggishness of the instrument in 
that direction. That this explanation is the correct one 
is proved by the following experiment The current 
from two Grove’s cells is sent through a metal reed 
vibrating 100 times a second, the contact being made and 
broken at each vibration, the primary wire of a Du Bois 
Reymond's induction-coil is also included in the circuit ; on 
connecting the electrometer with the secondary coil placed 
at an appropriate distance the mercury always moves to 
the point of the tube whatever he the direction of the 
current. F. J. M. Page 

Physiological Laboratory, University College, 

London, February 2 

Nom— On February 4 Prof. Graham Bell kindly 
placed at iny disposal a telephone much more powerful 
than any of those I had previously used. On speaking to 
this instrument, the electrometer being in the circuit, 
movements of the mercury column as considerable as 
those in Experiment 9 were observed.— F. J. M. P. 


CHEMISTRY AM) ALGEBRA 
T T may not be wholly without interest to some of the 
A readers of Nature to be made acquainted with 
an analogy that has recently forcibly impressed me 
between branches of human knowledge apparently so 
dissimilar as modern chemistry and modern algebra. I 
have found it of great utility in explaining to non-mathe- 
maticians the nature of the investigations which alge- 
braists are at present busily at work upon to make out 
the so-called Urundformeu or irreducible forms appurte- 
nant to binary quanucs taken singly or in systems, and I 
have also found that it may be used as an instrument of 
investigation m purely algebraical inquiries. So much is 
this the case that 1 hardly ever take up Dr. Frankland’s 
exceedingly valuable “Notes for Chemical Students,” 
which are drawn up exclusively on the basis of Kekulfs 
exquisite conception of valence i without deriving sugges- 
tions for new researches in the theory of algebraical 
forms. I will confine myself to a statement of the grounds 
of the analogy, referring those who may feel an interest 
in the subject and are desirous for further information 
about it to a memoir which I have written upon it for the 
new American Journal of Pure and Applied Mathe- 
matics, the first number of which will appear early in 
February. 


exclusively^ 0 ^ *" betW ® at0m * *** binar > Wta 

I compare every binary quantic with a chemical atom 
The number of factors (or rays, as they may be regarded 
by an obvious geometrical interpretation) in a binary 
quantic is the analogue of the number of bonds or the 
valence , as it is termed, of a chemical atom. ? 

Thus a linear form may be regarded as a monad atom 
a quadratic form as a duad, a cubic form as a triad, and 
so on. 


An invariant of a system of binary quantics of various 
degrees is the analogue of a chemical substance composed 
of atoms of corresponding valences. The order of such 
invariant in each set of coefficients is the same as the 
number of atoms of the corresponding valence in the 
chemical compound. 

A co- variant is the analogue of an (organic or inorganic) 
compound radical. The orders in the several sets of co- 
efficients corresponding, as for invariants, to the respective 
valences of the atoms, t lie frte valence of the compound 
radical then becomes identical with the degree of the 
co-variant in the variables. 

The weight of an invariant is identical with the number 
of the bonds in the chemicograph of the analogous 
chemical substance, and the weight of the leading term 
(or basic differentiant) of a co-variant is the same as the 
number of bonds in th # * che mi co-graph of the analogous 
compound radical. Every invariant and covariant thus 
becomes expressible by a gtaph precisely identical with a 
Kekul^an diagram or chemicograph. But not every 
chemicograph is an algebraical one. I show that by an 
application of the algebraical law of reciprocity every 
algebraical graph of a given invariant will represent the 
constitution in terms of the roots of a quantic of a type 
reciprocal to that of the given invariant of an invariant 
belonging to that reciprocal type. I give a rule for the 
geometrical multiplication of graphs, i.e. for constructing 
a graph to the product of in- or co variants whose separate 
graphs are given. I have also ventured upon a hypothesis 
which, whilst in nowise interfering with existing chemico- 
graphical construction accounts for the seeming anomaly 
of the isolated existence as “ monad molecules ” of 
mercury, zinc, and arsenic— and gives a rational explana- 
tion of the “ mutual saturation of bonds.” 

I have thus been led to sec more clearly than ever I 
did before the existence of a common ground to the new 
mechanism, the new chemistry, and the new algebra. 
Underlying all these is the theory of pure colligation, 
which applies undistinguishably to the three great 
theories, all initiated within the last third of a century or 
thereabouts by Eiscnstein, Kekuld, and Peaucellier. 

Baltimore, January 1 J. J. Sylvester 


PALMEN ON THE MORPHOLOGY OF THE 
TRACHEAL SYSTEM 

D R. PALMEN, of Helsingfors, has recently published 
an interesting memoir on the tracheal system of 
insects. He observes that although the gtlls of cer- 
tain aquatic larva* are attached to the skin very near to 
the points at which the spiracles open in the. mature 
insects, and though spiracles and gills do not co-exist in the 
same segment, yet the point of attachment of the gills 
never exactly coincides with the position of the future 
spiracle. Moreover, he shows that even during the larval 
condition, although the spiracles are not oj>en, the struc- 
ture of the stigmatic duct is present, and indeed that it 
opens temporarily at each moult, to permit the inner 
tracheal membrane to be cast, after which it closes 
again. In (act, then, he urges, the gills and spiracles do 
not correspond exactly, either in number or in positmn, 
and t We can therefore be between them no genetic 
connexion. He concludes that the insects with open 
trachem are not derived from ancestors provided with gulq, 
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tel on the contrary, that the possession of a dosed 
system Is a secondary condition, derived from 
ancestors provided with spiracles. 

He adopts the view that the existing insects are derived 
from an ancestor, in which the larvae resembled the 
existing genus Campodea, with a hemimetabalous meta- 
morphosis, and an open tracheal system ; and he dwells 
on the important fact that in Campodea each spiracle has 
an independent set of tracheae. So also in the course of 
embryonal development, the tracheal systems rise sepa- 
rately, and then the anterior and posterior branches unite 
to form the lateral ducts. 

In a still earlier stage he thinks it probable that the 
tracheae resembled those of the curious genus Peripatus. 
He observes that the skin-glands of certain worms secrete 
not only fluid, but also gas (carbonic acid), and from this 
to an absorbing function would be a comparatively small 
step. He supposes, then, that the trache.e aie derived 
from the skin glands of worms, passing firstly through the 
stage now represented by Peripatus, in which there are a 
number of tracheal tubes with numerous scattered open- 
ings ; secondly, though one represented now by Campodea 
and certain myriapods, in which the spiracles are 
situated in pairs, and are connected with separate 
tracheal systems. 1 . L. 


ON THE EVOLUTION OF HEAT DURING 
MUSCULAR ACTIOS 1 

P ROF. A. FICK, of Wurzburg, in continuing his 
researches on the source of muscular power, has 
obtained some new and exceedingly important results, of 
which the following is a condensed account 

It is obviously an interesting question in the phy- 
siology of muscle what fraction of the woik \i.lctd by 
chemical action in muscular tissue can be employed in 
overcoming mechanical resistance? the remainder of 
the chemical work appearing, in all probability, as heat. 

Many years ago Helmholtz calculated, from certain 
considerations, into which, however, there entered several 
hypothetical factors, that possibly one-fit th of the total work 
yielded by chemical foice in the human body mi^ht be 
employed in muscular action, the remaining four-fifths ap- 
pearing as sensible heat. From this it necessarily follows 
that a much larger proportion than one-lifth of the work 
yielded by chemical force in the must If itsUj can be 
employed in overcoming mechanical resistance, inasmuch 
as it is assumed that a great part of the oxidation takes 
place in other tissues, where mechanical woik is quite out 
of the question, and where heat alone can be the result. 

If, however, thermodynamical experiments show that 
of the chemical work going on in the muscle only a small 
fraction, not much exceeding one-fifth, produces mechanical 
effect ; then, supposing the coefficient of Helmholtz to be 
true, it would be proved that only minute quantities of 
combustible material are oxidised elsewhere than in the 
muscles. The author's experiments have been made with 
a view to answer the first of the above questions — what 
fraction of the chemical force eliminated in the muscle is 
used in mechanical work? Such experiments can, of 
course, with the present meant of research, only be 
carried out upon the muscles of the frog. How far the 
results obtained are applicable to other classes of animals, 
is a distinct question. 

Thus two magnitudes have to be determined in absolute 
measure, viz., the mechanical work performed by the 
muscle, and secondly, the amount of chemical work that 
the muscle has yielded during the action. 

am° unt <>f heat produced in the muscle was of 
course measured by multiplying the rise in temperature 


of the muscle by iu ^ In ^ 

tiont the specific heat of muscle was taken as equal to 
that of water. It cannot be greater, and is probably not 


much less, inasmuch as three-fourths of living muscle hit 
water. The rise in temperature was measured by thermo- 
electrical means. The galvanometer used had no fixed 
magnet, and its constancy was proved to extend over 
many weeks, and even months. The thermopile had to 
be so arranged that it was as much as possible surrounded 
by the mass of muscle ; its construction will be better 
understood after the preparation has been described. The 
gastrocnemius muscle, which is the favourite preparation 
in such experiments, was replaced by the masses of 
muscle which pass from the pelvis to the tibia on the 
inner side of each thigh, whilst the other muscles, with 
the sartorius and biceps, as well as both the thigh-bones, 
were removed. Then, on suspending the pelvis, the two 
prepared masses of muscle hung vertically downwards in 
intimate contact with each other, all the nerves belonging 
thereto being easily preserved. One end of the thermo- 
pile, with very flat and thin elements, was then placed in 
the fissure between the two masses of muscle, this 
arrangement being found by experience to be a perfectly 
trustworthy one. 

A rtmaik is necessary concerning the method of 
irritating the preparation. Some years ago the author 
had the opportunity of observing, in some unpublished 
experiments, that an electric current of suflicient strength 
to produce the most powerful contraction in a muscle, 
does not appreciably raise the temperature of the latter. 
Even with Heidenhain's exceedingly delicate thermopile 
there was scarcely any evidence of heat being produced 
in a dead muscle through which a current of twenty-four 
Daniell’s elements was passing for scvcial seconds ; and 
| even induction currents of immense strength produced no 
[ visible thermal effect. This fact is of gieatf, interest in 
I myothennic experiments, as it is thus no k»idgr necessary 
I to impart the stimulus through the nerve, MR simply to 
subject the muscle to direct electncal irritation. 

In his experiments, the author has adopted preferen- 
tially the method of direct irritation, one of the two copper 
wires connected with the induction-coil being attached to 
the pelvis, and the other to the knee of the frog. 

The mechanical work was measured by connecting the 
preparation with one arm of a lever to which a weight 
was attached, and, in some of the experiments, there were 
also two balanced weights placed upon the lever to 
increase its inertia, by which it was found that the work 
performed was very considerably increased. 

The following is a summary of the chief results arrived 
at by these experiments : — 

1. By the interposition of a thin thermopile between 
suitable masses of muscle, it is possible to determine with 
great accuracy the absolute amount of heat produced by 
their contraction. 

2. The determination of the muscle-temperature is not 
interfered with by electrical currents, which, for the pur- 
pose of irritation, are passed through the muscle. There- 
fore direct electrical irritation of the muscle is permissible, 
and indeed far preferable, in myothermic researches. 

3. To the fundamental law of Heidcnhain, that a muscle 
contracting to its greatest extent evolves more heat the 
greater its initial tension, we may now add that, with 
equal initial tension, a muscle will evolve more heat if, by 
means of weights in equilibrium, greater tension be pro- 
duced during the contraction. 

4. A muscle overcoming a greater resistance, works not 
only with more activity but also with more tconomy than 
when occupied in a smaller effort. 

5. In an energetic muscular contraction against as 
great a resistance as possible the eliminated chemical 
force is about four times as great as the mechanical work 
it performs. With a less resistance the chemical is a 
greater multiple of the mechanical force, and with no 
resistance at all it is obviously indefinitely greater. 

6. The amount of heat produced by the eliminated 
chemical force in an energetic contraction of 1 grm. of 
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untired frog'* muscle is sufficient to raise 3 mgrm. of 
water from 0° to i° C. 

7. By adopting some very probable assumptions it can 
be inferred that the combustion of assimilated food, as far 
as the oxygen inspired is employed in producing chemical 
force, takes place almost exclusively in the muscular 
tissues. P. Frank land. 

ERNST HEINRICH IV E HER 
\\J E are called upon to chronicle the death, at Leipzig, 
V V on January 26, of Prof. Ernst Heinrich Weber, 
whose name is so closely united with the fundamental 
principles of modern optics and acoustics. He was born 
at Wittenberg, June 24, 1795, and a f ter hav * n S studied at 
the university of that city received, in 1815, the degree of 
M.D. Two years later he published a short work on the 
anatomy of the sympathetic nerves, which brought his 
name at once into prominence. The following year he 
was appointed extraordinary professor of anatomy at 
the University of Leipzig, and in 1821 he became ordi- 
nary professor of human anatomy. He was early well known 
by his edition of Jlildcbrandt's “ Anatomie,” of which he 
wrote anew a considerable part in 1830. The chair of phy- 
siology was offered to him in 1840, and he actively fulhlled 
the duties of this position until a short time before his 
death. During this period he issued several manuals of 
physiology, and published a number of investigations, the 
most valuable of which arc gathered together in his book 
“ Annotationes anatomicse et physiologies ” (1851). 
Science is, however, chiefly indebted to Prof. Weber for 
the classical researches carried out by him and his 
brother Wilhelm Kduard while still young men, on whi< b 
is grounded the celebrated wave-theory. The work in 
which their investigations are recorded— “ Die Wellen- 
lehre auf Experimente gegriindet” (1825), is a remarkable 
relation of the most delicate and ingenious observations 
ever undertaken to establish a series of physical laws. 
Among the most notable of these might be mentioned 
the experiments on waves of water in mirrored troughs, 
by means of which they found that the particles near the 
surface move in circular paths, while those deeper in the 
liquid describe ellipses, the horizontal axes of which are 
longer than the vertical By another series of com- 
parative observations on water and mercury the law 
was established that waves moved {with equal rapidity 
on the surfaces of different mediums, while the rapidity 
increases in both cases with the depth of the liquid. 
These and a multitude of other facts, studied and elabo- 
rated in the most scrupulous and conscientious manner, 
form the basis for the whole theoictical structure accepted 
at present as explanatory of the phenomena of light and 
sound. So thoroughly and scientifically were these re- 
searches carried out that subsequent physicists have 
never been called upon to coriect them. In 1850 Prof. 
Weber completed an extensive series of experiments 
designed to study the wave-movement in the arterial 
system and explain the fact that the pulse-beat was felt 
at the chin a fraction of a second sooner than in the foot. 
The results showed that the pulse-beat travels with a 
rapidity of about thirty-five feet per second, and that in 
general the rapidity of a wave in small elastic tubes is 
not affected by the increase of pressure on the walls. At 
a later date Prof. Weber published some interesting 
results of experiments on the mechanism of the ear, as 
well as on the microscopic phenomena visible on bringing 
together alcohol and resin suspended in water in capil- 
laty spaces. 


DK. P. BLEEKER 

O N January 24 death quite suddenly overtook one of 
the most indefatigable workers in the field of zoolo- 
gical science, the well-known ichthyologist, Dr. P. Blecktr, 
who died at his residence in the Hague, at the age of 
fifty-nine. Bom at Zaandam in 1S19, he«had an early 
taste for natural history, and studied medicine with a 


view to an appointment in the army. In 1838 he received 
an appointment in the medical staff of the East Indian 
army, and left for Batavia. Here an immense field was 
soon opened to his activity. He set himself to form an 
immense collection of fishes from different parts of the 
colonies, assisted in many ways by a number of his medi- 
cal colleagues at different stations. He himself always 
remained at Batavia, gradually rising in his profession 
till he obtained the inspectorate of the Colonial Medical 
Service. At the same time he was the centre of a keen 
scientific movement in the cip’tal of the Dutch Indies, 
starting several societies and taking the chair in the 
principal of them for many consecutive years. His con- 
tributions to the Indian ichthyological fauna were regu- 
larly published in Batavian scientific journals. In i86d 
he returned to his native country, and first took up his 
residence at Leyden, with a view to comparing the trea- 
sures contained in the zoological collections there with 
his own. Extensive consignments of fishes had been 
made by him to this institution at the time of 
his residence in Batavia, part of the arrangement 
and determination of which he now took upon 
himself. Not long afterwards he went to live at the 
Hague, where the dignity of Councillor of State Extra- 
ordinary was conferred upon him. He set to work at the 
gigantic task he had undertaken — the publication of his 
“Atlas Ichthyologique des Indes Orientalcs Neerland- 
aises,” seven volumes of which, illustrated by several 
hundreds of coloured plites have appeared. He was 
herein largely assisted by grants from the Colonial Go- 
vernment. Many important groups, the Gobioid*L*, the 
Scombridie, the Scorpa tud.r, tVc., as well as the whole of 
the Elasmobranchs are left unfinished. He himself esti- 
mated that little less than half of the work remained to 
be published, and latteily had misgivings whether he 
would really be able to finish it. 

T he number of separate publications on East Indian 
fishes which have appeared from his hand in different 
journals exceed three hundred ; they form the basis on 
which he gradually raised the structure of his Atlas. 

He had brought home his large collection of spirit 
specimens which has always remained in his private 
possession. Of late >ears, as he advanced with 
the publication of his Atlas, he disposed of the speci- 
mens of those groups which he had finished ; in this 
way no less than 150 of his unique type-specimens 
were acquired by purchase by the British Museum. 
Another disadvantage under which a private collection of 
these dimensions often labours — and Bleekcrs was no 
exception - is the loss of the exact localities from which 
the different specimens of one species were procured, a 
detail which is afterwards of such high importance in 
determining the geographical range of varieties. Here, 
however all the specimens are mixed together m one 
bottle without being separately labelled. 

An extensive collection of reptiles and amphibians from 
the Archipelago, on which he had published several 
papers during his stay in India, have passed to the 
Biitish and Hamburg Museums. 


ABOUT FISHES' TAILS 

M OST people know the difference in shape that there 
is between the tail (caudal tin) of a salmon and that 
of a shark ; how in the fonner the lobes of the fin seem 
to be equal or symmetrical (homocercal),and in the latter 
only the lower lobe of the fin is, as it were, developed, and 
the back bone (vertebr.r) of the fish seems to be prolonged 
into the feebly- developed upper lobe (heterocercal). This 
remarkable distinction was first of all recognised by 
Agassiz, and long ago Owen wrote, the preponderance 
ol heterocercal fishes in the seas of the geological epochs 
of our planet is very remarkable ; the prolongation ofthe 
suBvior lobe characterises every fossil fish of the strata 
anwrior to and including the magnesian limestone ; the 
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bomocercai fishes first appear above that formation and 
gradually predominate until, as in the present period, the 
beterocercal bony fishes are almost limited to a single 
ganoid genus (Lepidosteus).” “ Indeed/’ writes Prof. 
Owen in another place, “it [the heterocercal ) was the 



Fig. 

fashion of tail which prevailed in fishes throughout the 
paleozoic and triissic periods.” It never seems to have 
been settled whether the fish with the homoceic il tail was 
or was not better otT than the fish with the hcteroeerc il 
tail. If the more recent fishes have improved in this matter 
of tails upon the more ancient fishes, as was to have been 


of fishe9* tails has engaged the attention of most o! 
our comparative anatomists, and the student will find 
large stores of wmcud and arranged fo** him 

by Agissiz, Vogt, Owen, Ka.hker, l Bucket, Huxley, 
and Lot*. The latter four anatomists have plainly 
shown that while the external appearance of the 
tail of modern bony fishes is. as we have seen, homo- 
cereal, their real structure is only a modified heterocercal 
one, so that, as far as we no v know, the tail of all fishes is 
built upon modifications ot the same type, and in a paper 
just publiNhed by Alexuuler A;.ism.», “On the Young 
Stages of some Osseous Fishes,” he proves Mill further that 
this tail fin does not ditTer n its mode ot development from 
the primitive embryonic tin, or from that ot the back 
^dorsal) fin. 11c describes the gradual change of the 
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l 
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expected, certain it is that the shark of to-dnv can wheel 
quickly enough about in pursuit of his piev, and that the 
sword-fish can come thundering against a ships tmibei j 
with a vigour not easily matched by any fish with .1 sym* I 
metrical tail. Be this, however, as it may, the structure | 



) 1 

embryonic tail in several «q»n i-*s of bony fishes, and he 
nils, attention to therein irk ihle pie eucenl an embrxomc 
caudal lobe, which has, to this, a.ipaimtlv onped tin* 
attention of naturalists, ami win h shows leitmk ilily well 
ilie identity of growth between the. tails of ganoid and ol 
bony fish. 

Alexander Agassiz traces the eh inges gradually taking 
place in the tail of the counion lloumler, lio 11 the time 
the little fish leaves the egg until it hi, neatly assumed 
tin* final shape of the adult. At In -a .Fig. 1) the caudal 
end of the chorda is str tight. I n *c mda) tin is rounded. 

I n the next the caudal exttemi'v ot the rlionla his become 
slightly bent upwards, and thcie will be found the fust 



trace of the division line between the embryonic and the fin fold, so mat ameceoem, to the ossification of any of 
permanent caudal tins. In further stages this indentation , the vertebral column, the tail has assumed a hdtero- 
be tween these two becomes more marked the chord | cereal form. 

becomes more arched, and the permanent caudal at I In the stage (Fig. 2 ) in which the embryonic caudal 
length projects well beyond the outline of the embryonic | assumes the shape of a large independent lube, while the 
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permanent fin appears like a second anal fin, the resem- 
blance to the tail of a young Lepidosteus is most striking. 
The extremity of the notochord at last disappears pre- 
paratory to the formation of the urostyle, while the 
permanent caudal gradually develops/ and soon it (Fig. 3) 
presents the general outline of the adult form. 

A. Agasdz has traced the presence of this remarkable 
embryonic caudal-lobe in a large number of genera of 
bony fish. In the young of Syngnathus it is well marked. 
In the young of the fishing-frog (Fig. 4) ( Lo [thins ) the 
termination of the notochord remains unchanged quite 
late in life, but in all the genera examined the permanent 
tail passes quite gradually from a strictly ventral ap- 
pendage placed below the dorsal column to that of a 
terminal tail placed in the continuation of the vertebral 
column. 

A. Agassiz thinks that though Agassiz and Vogt were 
mistaken as to their details, their great generalisation will 
still remain true, and that there is a complete accoi dance 
betwetn the embryonic growth of fishes tails and the 
development of fishes in time, only we must now remem- 
ber that the heterocercal tail is not the earliest stage— 
that the earliest stage is a nearly symmetrical one ; this 
which he calls the leptocardial stage is that assumed by 
the tails of bony as well as of all other fishes, and precedes 
thehetiroceruil stage. As to the paleontological recoid, if 
one examines the tails of the Devonian fish as we know 
them from the restorations of Agassi/., Hugh Miller, 
Haeckel, Huxley/ and others, one is quite struck by the 
perfect parallelism of these ancient fishes, as f.ir as the 
structure of their tail is concerned, with the structure of 
the stages of the flounder’s tail already referred to, thus 
carrying out the parallelism of Agassiz and Vogt far be> omi 
anything they even conjectured. 'I his important paper 
of A. Agassiz was presented to the American Academy 
of Arts and Sciences in October last, and for an early 
copy of it wc arc indebted to the author. 

K. Perceval \VKn;iir 


OUR A S TRONOM 1 C A L COLUMN 

Liter mu kk of -the and Cluster**.— -No. 

31 1 of the Smithsonian Mt.uet/ancous C ollei tions is just 
received. It contains an “ Index Catalogue of Jlooks and 
Memoirs relating to the Nebula* and Clusters, &(*./' by 
Prof. Holden, of Washington, commenced in 1874 for Ins 
own use, and now published in the hope, as he states, 
that it may be found as useful to others as it has already 
been to himself. It is believed to be nearly complete so 
far as the uses of the astronomer can tequirc, but it has 
not been Prof. Holden’s object to make an index for the 
bibliographer. The present catalogue affords facilities in 
the several cases that are most likely to atise, as first, in 
the event of all that is published on nebula? and clusters 
in a particular series— the rhilosophnal Transactions , 
for instance— being required ; again, where all papers 
upon the subject by any one author are sought for, and 
further, when all papers written upon any special subject, 
no matter by what author, are in question. A very useful 
indication of the contents of a large number of the 
memoirs and notices forms a featuie in the work, Sir W. 
Herschel’s papers being noticed m abstract with par- 
ticular fulness. The great nebula in Orion and the 
variable nebula: claim separate sections. There are also 
lists of figured nebula: and an index to Sir \V. Hcrschei’s 
Catalogues adopting the identifications of his son's 
General Catalogue. 

Prof. Holden has rendered an essential service to all 
who may be occupied with this interesting branch of 
astronomy, who will find his index of the greatest assist- 
ance in enabling them to learn, at the expense compara- 
tively of little time and trouble, all that has been written 
upon many special subjects and. upon the nebulae and 
clusters generally. 


N ew Southern Variable Star.— Mr. Tebbutt— who 
it will be remembered, was the discoverer of the great 
comet of 1861 while yet telescopic— writing from Windsor, 
New South Wales, on November 23, notifies his having 
detected what would appear to be a remarkable variable 
star in the constellation Ara. He had seen it as a star of 
the fifth magnitude while observing Comet I II., 1862, 
between October 3 and 9 ; it was then brighter than <r 
Aras, and plainly visible to the naked eye. Its place was 
fixed by sextant-distances from four stars. At the time 
of writing, Mr. Tebbutt mentions that the only star in 
the observed position was one of the eleventh magnitude, 
barely distinguishable in moonlight in his 4^-inch equa- 
torial When this star was plare 1 in the centre of a field 
of about 45', no stars above the tenth magnitude were 
visible. But, in this case, what has become of No. 6143 
of the Paramatta Catalogue, rafi d 7 8 m. ? Mr. Tebbutt 
found the place of his star for 1878 o, R A. 17I1. 30m. 135*2, 
N P.D. 1 35 ° 2 4 * I 7 *» in which ca^e Brisbane's star would 
be distant if/ 8 on an angle of 193’, and should therefore 
have been in the field. 

.While writing on the subject of variable stars, we may 
mention that the Annual/ r d:/ Iiurcau d>'s Longitudes for 
1878 contains very full 1 us and cpfiemcrides of these 
objects, which have been ably prepared from Prof. Schon- 
feld’s catalogue and other sources by M. Lnpvvy, who now 
has charge of the popular French work. In other respects 
the Annuatrc for the present year is to be lecommcnded 
as a valuable repertory of scientific facts and data. 

The Royal Obskrvae »rv. Brussels.— M. Houzcau. 
the successor of the late M. < pick let in the direction of 
this establishment, has issued fiis report on the work of 
the year 1 877. The Observatory is at present in a tran- 
sition state, the instruments winch h;t'*c long been in 
use being about to be replaced by others of greater 
capacity. A meridian circb*, almost entirely similar to 
that constructed for the ne*v () iservatory at Strasburg, 
has been ordered from Kepsold ; and Dent, of London, 
supplies the standard sideu.il clock, to be accompanied 
by a chronograph : various modifications have been 
introduced into these ins’rumvnts after careful con- 
sideration. A refractor c>f centimetres aperture is in 
course of construction by Meiz, the object-glass having 
already arrived at BrusMK The ancient meridian 
instruments have be*.n employed on the observation of 
s’ars exhibiting decided proper motion, a work long 
pursued. On the mounting of the large refractor, M. 
Houzcau proposes to fix his attention upon three prin- 
cipal objects 1st Micrometrical measures of a certain 
number of double sta s- buur.es. and those which are 
affected with rapid proper motion. 2nd. To observe, 
with particular care, the p i^s iges of the satellites of 
Jupiter across his disc, and their occultations and the 
transits of their shadows. 3rd. Spectroscopic obser- 
vations, for which a smaller refractor will also be avail- 
able. Meteorological observations which have occupied 
much of the time of the observers during M. Quetelets 
superintendence, will be continued, but in a department 
distinct from that devoted to astronomy, a very necessary 
airangement if observations of a routine nature are not 
to be allowed to interfere with those of a higher class. 

A Forecast of the Satfi.liti-s of Mars.— In the 
last number of the Astr onomis<he A act: rich ten, Prof, von 
Oppolzer, of Vienna, draws attention to the curious 
passage in the 44 Travels into Several Remote Nations of the 
World by Lemuel Gulliver'— of Sw ift, which he transcribes 
from the edition of 1755. A correspondent of the Times 
1 ef erred to the same passage soon after the discovery of 
the satellites of Mars by Prof. Asaph Hall became known 
in this country. We read “ they have likewise discovered 
two lesser stars or satellites which revolve about Mars, 
whereof the innermost is distant from the centre of the 
primary planet exactly three of his diameters, and the 
outermost^ve ; the former revolves in the space of ten 



NATURE 


289 


Feb. 7. l8 7*] 


horn** and the latter in twenty-one and a half ; so that 
the squares of their periodical times are very near in the 
same proportion with the cubes of their distances from 
the centre of Mars, which evidently shows them to be 
governed by the same law of gravitation that influences 
the other heavenly bodies.” This idea of Swift’s, which 
appears to have only recently come to the knowledge of 
Prof. v. Oppolzer t is so singular a one taken in connection 
with the facts of the discovery of the satellites ol Mars, 
that it is not surprising the editor of the ht 

Nachrichtcn should have transferred it to his columns. 
Possibly the opinion which has prevailed largely amongst 
astronomers that, if satellites of Mars existed, they must 
be very small and close to his disc, may have had origi- 
nally some connection with Swift’s fancy. 

BIOLOGICAL NOTES 


green blobs about the size of large mustard seeds. 
Common as this plant is, it is only now that after several 
years’ consecutive watching the authors have been able to 
clear up the mystery- of its life, and to determine that the 
formation of ordinary zoospores can eventuate in the 
four following ways (<f) from the vegetative plant, (f>) from 
an ordinary zoosporangium, (r) from the root-cells, and 
(</) from a Hypnosporangium : and as still further means 
of increase we have (/) cell division, (/) formation of 
snores, and (g) formation of isospores. Hotrvdium would 
also seem to enjoy a five-fold resting state : t. The 
asexual aquatic zoospores with a quiescence of one month. 
2. The root-cells, quiescence the year through in which 
they arc formed. 3. The hypnospotangia, quiescence 
the same. 4. The spores, quiescence a year. 5. The iso- 
sporcs, quiescence at least over the year in which they 
were formed. The next memoir is a joint one by A. 
de Han-, the able editor of the journal, and K. Stras- 


Papuan Plants — In the Appendix to lUron von 
Mueller’s “ Descriptive Notes on Papuan Plaitt*," which 
we have just received we find some interesting addition 
to orders already considered, and which we luu* h;ul 
occasion to refer to before. In Legummo-.v, .ft, 1,7.1 
heh'scricea is recorded from Geclvink bay, found by 
Beccari ; from the Fly River, by D’Albeitis ; and Baxter’s 
River, by Reedy. In Myrtacem arc four additions - 
Tristtmia macroipcnna^ Myr/clla bt\ rnri:, M. /.. > 
and Btrckea frutesccns . A remarkable m\ Hattons plant, 
with the habit of a Esi<Iium< is stated to bo cont lined in 
Dr. Beccari's collection, which Baron Mutlkr thinks is 
probably referable to the genus n: >. The only 
flower available for examination had eight petals, being 
double the number of the calyx lobes. Unless tins aug- 
mentation arose from monstrous growth we aie reminded 
that we have here a species abnormal not onlv in the j 
genus Eigrtiia (and to which the name of E. /'/. w/ •/<;/</ 
might be given^, but also in the whole order of Mvitacea*, 
except Gustav fa . From Mount Arfak, at an elevation of 


burger, and is about that very beautiful green sea- 
weed not uncommon in the Mediterranean, called .-ftv/,;- 
/•ibtrfit nit'tfiit'i rafter. This genus was so called by 
1 Lamouroux on account of the saucer (acetabulum) like 
j foiin assumed by the little rows of filaments that crown 
; the cylindrical stalks. There are three species known, 
j perhaps they may l>e all varieties of the one now referred 
• to. Prof, tie Bary was only enabled to watch the pro- 
gress of the spore development to a certain stage, but by 
Str.is burgers researches, carried on at Spcna, we are 
enabled to read the u r hole history ami to know that the 
motile bodies of protoplasm set free from a mother -cell, 
can and do conjugate, forming a resting body which can 
and does vegetate. At the close of this memoir Stras- 
lmrgcr proposes that we should call the body formed by 
the conjugation of the contents of two cells (Garnet. v; bv 
the name of Zygote, and that those plants whose Ciamet.e 
are active might be called Planogameta, and those where 
(is in Desmids) the Garnet a are at least qiusipassivc, 
might be called Apbmoyamcta. 


about 6,000 feet Dr. Beccari obtained the :it>t epacriclcous Dkki* Si-;\ Am’IDIANS,— Mr. 11 . N. Moseley has pub- 
plant recorded from New Guinea, though iti all ldceli- lidicd (Tt anutition r, Linncan Soc. S.S. Zool., \oL 1) a 
hood others will yet be detected in the higher mountain description, accompanied by excellent figures, of two very 


regions. 


remarkable forms of ascidians. The first described was 


Horse-shoi-. CRAl’S. — With reference to'the fact that obtained from the great depth of 2,900 fathoms in the 
large numbers of trilobites arc found on their back, and . or , , 1 acme Ocean, and is called f ly poly tin us t at\\odes 
the inference that when living they probaMv swam in 10 «“»»<>« t0 lls occurrence at so vast a depth and to its 
this position, Mr. Alex. Agassiz states tSiHuAinn* Jour- cup-like form. Its outer skin is hyaline and extremely 
na!) that he has for several summers kept xour g Limuli transparent, but in certain places it is strengthened by 
(horse-shoe crabs > in his jars, and has notn ed that besides lhe presence of tough cartilaginous plates, and these arc 
often swimming on their backs, they will remain in a arranged in a nearly symmetrical manner. It is attached 
similar position for hours, perfectly quiet, at the bottom. mcan " of a , staIk - It is probably allied to the genus 
When they cast their skin it invariably keeps the same j^pltenia, but is abundantly distinct from all known forms, 
attitude on the bottom of the jar. It is not uncommon to The second i-. a beautiful stellate form taken 1070 fathoms, 
find on the shores, where Ltmuli abounds, hundreds of ? ot far from one of the Schouten |slands. From its 
skins thrown up and left dry by the tide, most of which having eight long radiating processes it was at first taken 
are turned on their backs. Again, young Lin.uli generally for a mcdusoid form. Its test is hyaline and gelatinous 
turn on their back while feeding. Moving at an angle and 11 ,s . also an atlached bul the , stalk 15 shor , t - 

with the bottom, the hind extremity raised, they throw The respiratory sac is flattened out so as to become nearly 
put their feet beyond the anterior edge of the carapace, horizontal, and there is no gill net-work present. It has 
broking, as it were, on what they find in their road, and been called < i/,itnc»ius bythius. 

fbl r.,^£,. Way 7 haUheydonotneedb >' me ' >ns ofapower * The livsses IN THE Muss I I..— Tycho Tulberg has 
IUI current produced by their abdominal appendages. published in the Transactions of the Koyal Society of 

Green ALc^..__our knowledge of the life-history of Natural History of Upsala (July, 1877) an account of the 
those green-coloured alga: which seem to possess a structure of the byssus-forming gland in Mytilits rdutis . 
true reproductive system, is progressing with rapid strides, The strong silky threads formed by this gland, which 
and in the Botamschc Zeitung for October and November moor the mussel shell to firmly to its resting-place, must 
last two most remarkable papers on two well known (so be familiar to most. In an allied genus (Pinna) these 
far as external form goes) species have very considerably threads have been even spun and formed into gloves, 
advanced our knowledge of the group. The earlier in The manner in which the tongue-like foot can affix these 
date (October) of these two memoirs is by the well-known threads is easily to be seen by watching a small specimen 
botanists Kostafinski and Woronin on Botrydium granu- of the common mussel when in a healthy condition and 
latunu This alga was described by Ray nearly 200 years confined in # a glass jar. The minute structure of the 
ago, and is probably known to many as growing up in gland that secretes the threads is well described by Mr. 
damp clayey spots, and presenting the appearance of bright Tulberg, who promises further to publish an account of 
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the structure of this organ in some other species of 
byssus* forming bivalves. 

Aouatic Respiration.— Some experiments on the 
breathing of aquatic animals (both fresh and salt water) 
have been recently described by MM. Jolyet and Regnard 
in the Archives de Physiologic. The results are briefly as 
follows : — These animals, living in a medium very poor 
in oxygen, and having a blood-liquid with small respiratory 
capacity, have the least vigorous respiration. In the free 
natural act of respiration the oxygen which disappears 
is not exactly represented by the ox>gcn in the carbonic 

acid produced ; the ratio ^ is always less than 1 ; 

i.e.y aquatic animals, in the normal state, never give off 
more carbonic acid than the oxygen thc*y absorb. (The 
opposite result got by some physiologists is attributed to 
keeping the animals in an enclosed medium whose 
oxygen they gradually exhausted.) As with other ani- 
mals, heat-variations in the surrounding medium has a 
marked influence on the chemical phenomena of respira- 
tion. Taking 2" and 30° as the limits of bearable external 
temperature, the quantities of the absorbed oxygen vary 
(othei conditions being equal) in the ratio of 1 to 10. Among 
other causes which may nave an influence on the vigour 
of breathing (apart from those connected with species) 
the most important, alter temperature, are the state of 
hunger and digestion, the amount, and the greater or less 
intensity of muscular action. In the experiments there 
was sometimes a slight development of nitrogen, some- 
times an absorption. No definite opinion could be ex- 
pressed with reference to this point. 


GEOGRAPHICAL NOTES 

Exploring Colonies.— The Socictd des Colons 
Explorateurs, lately organised in Paris, is developing a 
most healthful degree of activity. Its purpose is to 
organise a systematic method of exploration and colonisa- 
tion, based on the same principles as those which animate 
the newly-founded international society for the explora- 
tion and civilisation of Africa, but embracing in its field 
all the undeveloped portions of the globe. The Society 
has formed two councils to direct its operations. In the 
first, w-hich is chargod with the scientific, geographical, 
and exploratory sections, we notice the names of Maltc- 
Brun, dc Lesscps, dc Quatrefages, Milne-Edwards, 
Admiral La Roncidre le Noury, &c. The second, devoted 
more especially to agriculture, commerce, and industry, 
embraces Michael Chevalier, Tisserand, Col. Solignac, 
F. Gamier, and other well-known names. The plan 
adopted by the Society for the attainment of its objects 
is eminently practical. A colony is formed from repre- 
sentatives of various classes and occupations, who are well 
fitted to investigate and develop the resources of a new 
country ; it is provided with a complete equipment, and 
despatched to a promising locality. Here a firm foothold 
is established, and the new settlement made, as soon as 
possible, not only self-supporting, but a centre for geo- 
graphical and general scientific investigation. The band 
of permanent colonists are accompanied by a certain 
numter, who, after obtaining a degree of familiarity with 
the difficulties to be overcome in a new settlement, are 
ready to form the nucleus of a new colony. In this 
manner not only will the various colonies increase the 
sphere of their activities at a rapid rate, but drill at the 
same time groups of hardy explorers well fitted to extend 
the circle of the Society’s undertakings. The first experi- 
mental colony has already been started on the coast of 
Sumatra, and embraces in its personnel graduates of the 
leading technical and professional schools of Paris. If 
this simtrie practical programme is carried out success- 
fully, it is evident that the new Society, increasing the 
extent of its operations in arithmetical progression, will 


soon become a most important factor in the slow process 
of civilising the world. 

Sumatra.— I n the January session of the Dutch Geo- 
graphical Society it was announced that Lieut. Comelissen 
had been appointed to take charge of the Sumatra explor- 
ing expedition, lately deprived by death of its commander, 
M. Scnow-Sandvoort. He leaves in March to assume 
the direction of the explorations. During the past three 
months 14 000 guilders have been contributed for the 
Sumatra exploring fund. 

Nias Island. — In Petermann’s Mitthcil 'ungen for 
February is a very full account, with map, of the Island of 
Nias, on the west of Sumatra, by Dr. A. Schreiber. The 
island now belongs to the Dutch, and by them has in 
recent years been pretty thoroughly explored. The island 
is hilly, the highest summit being 2,000 feet, the formation 
being mostly sandstone and coral. 

Arctic Exploratp >x. — Admiral La Roncierele Nourv 
in his capacity of president of the Paris Geographical So- 
ciety, M. Quatrefages, and M. Maunoir, general secretarv, 
have written an official letter to Capt. Howgate, U.S.A., 
conveying to him their approbation of his scheme for 
establishing a polar colony in Lady Franklin Bay. They 
trust this document may induce the Congress to vote 
the required credit for starting the contemplated expe- 
dition. They express, moreover, their gratitude for the 
sending out of Capt. Tyson’s preliminary expedition, and 
they trust Capt. Howgate will soon be in a position to 
take advantage of the means which his hardy lieutemnt 
has been sent to collect. Capt. Howgate has written to 
the Danish Government, asking them to send instructions 
to the Disco authorities, authorising them to place the 
Government storehouse at the disposal of Capt. Tyson, 
if he has failed in collecting a sufficient number of furs 
during the present winter season. Mr. S. R. Van Campon 
has been asked by the Hon. 13. A. Willis, of the Committee 
on Naval Affairs in the United States Congress fora 
report on the Arctic expeditions abroad, and has complied 
with the request. Besides speaking particularly of the 
proposed expeditions of Holland and Sweden, Mr. Van 
Campen suggests to the Committee, as it has in charge t!v 
bill now before Congress for an American expedition, 
proposed in accordance with Capt. Howgate’s scheme, 
the incorporation of a clause granting rewards upon .1 
graduated scale to individual explorers of whate\ er 
nationality, who may reach latitudes or make discoveries 
in Arctic territory be> ond points hitherto attained. 

Rohlfs* Expedition. — Herr Gerhard Rohlfs has re- 
ceived no less than 300 applications for participation in 
his expedition to the Libyan Desert. Of course the 
great traveller can only consider very few of them. \\ e 
learn further that he intends also to explore the Shari, 
Binue, and Ogowai Rivers and their tributaries, y e 
hope he will succeed in accomplishing this, as it will so.ve 
many of the questions raised by Stanley’s discovery cf 
the course of the Congo. The date of his departure is 
not yet fixed. 

Spitzbergen. — A very interesting series of nine maps 
of Spitzbergen, partly rare and little known, are published 
in the Tijdschri/t of the Amsterdam Geographical Society, 
with an essay by Capt. de Bas. on the geographical 
names of Spitzbergen. The maps begin with that of 
Barents's third voyage of 1596, followed by those of 
Gerritz, 1612 ; Edge. 1625 ; Middlehoven, 1634 ; Daniel. 
1642; two others of 1048, and the latter half of the 
seventeenth century ; that of Johannes van Keulen, 1710.. 
and finally the Dundr-Nordenskjold map of 1864. 

Japan.— In the Monatsherickt of Petermann’s MU- 
theikm$en for February, Dr. Behm gives some information 
conSrning recent geographical work in Japan. There is 
an itinerary by Dr. Schulz, of a journey he made in 
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August, 1877, from Tokio to Hatsuishi (Xikko\ and from 
Nikko to Takasaki ; an account of the observations made 
by Dr. Naumann last summer during a journey into the ' 
little known western part of Nippon, and another at the j 
same time into the north of that island by Herr Gebaucr ; 1 
and some information from the Tokio T/ws, by Y. ! 
Watanabe, on Chikuzen, a province in the north-west of I 
the Kiushiu. 


NOTES 

The following grants have just been made from the Research 
Fund of the Chemical Society to aid the earning out of the 
following researches! — 5 °^ *° ^ r *. of St. Mary'* 

Hospital Medical School for the continuation of his researches 
in chemical dynamics ; 25/* to 13 r. Armstrong f >r sn investiga- 
tion of camphor and allied compounds ; 2 ol. to Dr. Camel ly, of 

Owens College, Manchester, for a research on the hydiocarbons 
diphenyl, ditulyl, ice., and their derivatives; icv. to Mr. I*. 
Phillips liedson, of Owens College, Manchester, lot a research 
on dei ivatives of phenyl acetic acid, and on the constitution of 
iiatin ; and 5/, to Mr. J. R. Crow, of Owen* College Manchester 
fora research on the action of zinc ethyl on the chbnido of 
vanadium, 

Wk regret to announce the death, at Nice, of »hc < »lchratrd 
Danish conchologist, Dr. A. L. M<*rch. 

We hear with great regret, fiom an Italian coiri .pondeni, that 
the well-known astronomer, Father Secchi, has been scnoiuiy 
ill for several weeks, and that little hope b enteiUincd ul lus 
recovery. The Roman correspondent ( >f iV / date., 
however, that Dr. Cecearelli, who is attendin' him, , iml 
absolutely despair of his recovery. Father .hi «■ iv yd 
Mxty, and is of lobust frame. 

Ai the General Monthly Meeting 01 the 1 1 • » v » ! In .titulioii 
on Monday, l>r. Warren J >e la Kuc, ]).(*.!., 1 m the 

chair, the >pecial thanks of the member-. uci »■ g.vui to Mr. 
WiJbam bowman, J .K.S., for his present of an r.ory bad of 
3*1 of. Faraday, by the late Matthew N* >!»!»•, M.HI. In 
reference to the telephone which Mr. P.wiu* lu; 1 explained 
10 the members last Friday, the chairman x*i'id tint he had 
made attempt* tomcasuie tlie current product d by the ubraMons 
of the di>c ol non in front of the magnet of the telephone, anti 
that he was unable to detect any by means os a mo * xn iti.e 
dynamometer which would render evident the curicnt of a 
Daniell’s cell through 2,000 ohms. Moreover, hy other experi- 
ments made by other mean*, he concluded that the cuncnt 
produced did not amount to that which a DanklP. cell would 
send working through 100,000,000 ohm resistance. 

The New York V ribu ne gives an account of a public exhibition 
in that city of Eddison’s Phonograph, which seem* to have been 
very successful. The tones reproduced by the vibrating di*k of 
the machine were so distinct that they could be* heard and under- 
stood in diflfeicnt portions of the crowded room. Words spoken 
in a high key and with forcible emphasis were reproduced with 
much greater distinctness than those spoken in a low tone, even 
when the latter were uttered very loudly, A difference in the 
sound of different voices could be easily discerned. Several 
fragments of songs were sung in a high key and repeated by the 
machine with wonderful fidelity. The inventor stated that the 
machine has yet to be perfected before its full power is deve- 
loped, and that ultimately it can be used to receive and repro- 
duce the songs of popular singers as they are rendered on the 
stage. 

At a recent meeting of the Royal Society of Edinburgh, in 
connection with a letter from New York describing the phono- 
graph, Sir \\ i l l ia m Thomson gave som e ex pl anati on of the 


machine. All previous attempts to record sound wet*, he sakl 9 
founded on the motion of a style or marker at a true 'parallel to 
the paper. Mr. Eddlson's ingenious invention of the electrie 
pen was different It consisted of a fine point, which, by an 
excessively rapid vibration perpendicular to the paper, caused by 
a small electric machine connected with two thin wires to the 
point, left a trace of any person’s handwriting in a row of very 
fine holes, from which the handwriting could be printed. Mr. 
llddison, from this invention, elaborated the phonograph. By 
the g» eater or less pressure produced through the actum of the 
alternate condensation and expansion of the air caused by 
the mechanism of the voice, the dUpluagm operated upon the 
point and recorded the sounds. It was the most interesting 
mechanical and scientific invention they had heard of in this cen- 
tury. There could be no limit to its application. A man coukl 
speak a letter through the phonograph —it would l>c recorded on 
tinfoil, sent in an envelope through the post, and his friend, by 
applying the point of the phonograph to the tinfoil, could repro- 
duce the words and tones uttered. In fact they could take down 
the singing of a Titiens (had we one), which might be reproduced 
to a tone two hundred years hence. 

Rout Houses of Legislature have unanimously passed a reso- 
lution gixiug the thanks of the l ,S. t‘ongu*.ss to Mi. Henry M. 
Stanley for his achievements in the field of African exploration. 
Mr. Stanley meets the Geographical Society m St. James's 
Hall to-night. It would be interesting to know how many 
applicants beyond the 3,ooo, which the hall will hold, have been 
disappointed. The officials of the Society have had a trying 
time of it in attending to the loads of nppliciticj.is they have 
received. M r. Stanley will be entertained at dinner by the Society 
on Saturday. 

In connection with the recent election of Prof. Simon Newcomb 
a. a fincign member of the Royal Society, it was stated that pre- 
uouo to that Prof. Asa Gray was the only living American who 
enjoyed that honour. We find, howexcr, ai.vng the list of 
foicign members the name also of Prof, Hem. F. 1 ’circc, of 
< ambrnlge, Mass. 

Wi. have received an interesting volume : “ F.studios sohre la 
lb-ra y fauna do Venezuela, M by A. Ernst. The author, in two 
ably written articles, gives a general idea of each of the two huge 
kingdoms as they appear in Venezuela, and fiutli-r adds some 
details on the fungi, orchids, mollusc-, and bird.-, of that country, 
The book is published at Car.u\t-, and consists of over 100 
quart o pages. 

Tins first meeting of the Institute ol Chemistry of Great 
Rntain and Ireland was held on Friday afternoon at the rooms 
of the Chemical Society, Burlington House. Prof. Fraukland, 
F. R.S., the first President, read an address in which he gave an 
account of the origin of the institute. At a dinner given to 
Prof. Cani//arc> on the occasion of his vbit to Condon in May, 1873, 
Prof. Frank land drew attention to the increasing importance of 
chemistry in relation to the wants of communities, and suggested 
the uxcfulnc™ of an institute that should be to chemists what the 
Colleges of Physicians and Surgeons are to the medical profes- 
sion, the Insti'tre of Civil Engineers is for civil engineers, and 
the Inns of Court are to the legal profession. Although the 
| need of cxptrts in connection with water and gas analysis, legal 
j proceeding., and nuisances was recognised, and the appli- 
j cation of chemivtry to agriculture and manufactures was known 
' to be of great importance, the suggestion was not taken 
up in a practical way until the beginning of 1876, when 
1 a meeting to consider the subject was held at the room* 

I of the Chemical Society on April 26. A committee was 
apjxrinted to draw up a scheme for the constitution of the insti- 
tute, which ’was laid before a meeting held in November. At 
one time it was thought that the objects might be effected by 
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establishing a separate branch of the Chemical Society with the 
Fellows of the Chemical Society. After much discussion the 
formation of the present institute was decided on. The institute 
has power to appoint examiners as to the fitness of candidates 
for its membership. Prof. Frank land, in the course of his 
address, drew attention to the fact that under the Pharmacy Act 
of 1868 no one, not even the President of the Chemical Society, 
may call himself a chemist unless he is duly registered as a 
pharmaceutical chemist. There are already 225 members and 
142 associates, and a/und of over 1,000 /. for the new institute. 

Th« Naturwissenschaftliche Gesellschaft of Jena celebrated 
the twenty-fifth anniversary of its foundation on January 17 last. 
Upon that occasion Mr. Charles Darwin, Prof. M. 1 . Schleiden, 
of Wiesbaden, and Prof. Oscar Schmidt, of Strasburg, were 
named honorary members of the society. 


antiquities nave recently been excavated at 

N ?-“X ^ e - J* e R0m *“ P°« Awomw mention 

in his Mosell* that the Emperor Constantine possessed there 

“beautiful castle,” which was doubtless destroyed about the 
middle of the fifth century when Treves was several times ravaged 
by the Franks. About a century afterwards the famous castle of 
Nioetia was built by the Archbishop Nicetius, who probably 
utilised the foundations of the old Roman structure. Nicetia 
was rased to the ground in the year 881 by the Normans. Many 
of the old foundations are now being again excavated and are 
tolerably well preserved ; the materials of which they are con- 
structed are sandstone, marble, and limestone. 


M. MARlfe Davy has published, through Gauthier Villars, 
the Montsouris Observatory’s Meteorological Annuaire . The 
volume contains a number of important improvements. 


Further information shows that the earthquake of Monday, 
January 28, was felt at several places in London, at Ryde, 
Osborne, Southampton, and Lyme Regis. Shocks were felt in 
Neumarkt at 10 a . m . on the 27th and 5 a . m . on the 28th. 
At Judenburg (Upper Styria) two different shocks were felt on 
the 27th, at 10.6 a m ., and on the following day at 4.32 a . m . 
At Waldshut, on the Rhine, in the Grand Duchy of Baden, an 
earthquake was felt on the evening of January 16 shortly before 
midnight The shock lasted about a second and seemed to 
proceed in the direction from south-west to north-east. Subter- 
ranean noise was plainly audible. The same phenomenon was 
Simultaneously observed at Alb, Karsau, Beuggen, Schopfheim, 
and other places in Baden, as well as in all the north-westerly 
cantons of Switzerland. 


The first ordinary meeting of the newly-established Physical 
and Chemical Section of the Bristol Naturalists’ Society was held 
on January 22 in the Library of the Bristol Museum. A paper 
was read by Mr. W. W. Stoddart, F.C.S., F.G.S., “On a 
Remarkable Occurrence of Indican in the Human Body ” A 
paper was then read by Mr. S. P. Thompson, B.Sc., B.A., of 
University College, Bristol, “On Vortex Motion in Liquids.” 
The paper was illustrated by experiments showing the produc- 
tion of smoke rings in air and of rings of coloured liquid in 
water. The author had lately tried the action of electro- 
magnetism upon the rings projected through water and had 
observed their retardation and partial destruction in passing 
through a powerful magnetic field. Ilis experiments are at 
present incomplete. 


Tin: recent investigations of Sergius Kern, resulting in the 
discovery of davyum to which we have had occasion frequently 
to refer, are being submitted to a careful examination in the 
Heidelberg laboratory under the direction of Prof. Bunsen. The 
results so far coincide with those of the Russian chemist, and it 
is to be hoped that the entire research may stand the crucial test 
of the leading authority on the platinum metals. 

M. Pictet delivered, during the past week, two very interest- 
ing addresses in the laboratory of the Ecole de Mcdecine, before 
the chemists of Paris, in which he gave a very "complete and 
detailed description of his late experiments on the liquefaction 
of gases. He is a young man of scarcely thirty, an easy and 
fluent speaker, and made a pleasant impression on his Parisian 
auditory. A brochure of 1 00 pages, which he has just issued, 
with drawings, gives a very elaborate description of the '.whole 
series of experiments on the compression of gases. 

The Hon. Roilo Russell sends us some notes on experiments 
he has made which go to prove that there is no neei to insulate 
the wires connecting a pair of telephones, at least when used 
for short distances. No. 18 uncovered copper wire was laid 
along grass and trees 418 yards, the two lines being kept well 
apart Articulation and a small musical box were very well 
heard. The same wire buried for three yards in wet clay, the 
lines being about 5 ft. apart and the telephones 20 yards apart, 
gave good results, and it appears that the bare wires mty be 
taken under roads, &c., without diminution of the audible effect. 
With the same wire taken across a pond, the liaes^being sub- 
merged in water about 40 yards, and lying on the grass the rest 
of the distance about 28 yards— the wires were about a yard 
apart in the water— conversation in low tones was distinctly 
heard when not overpowered by the noise of a strong wind 
blowing at the time. Probably No. iS copper wire, uninsulated, 
might be laid across rivers and straits and used for telephonic 
purposes without appreciable loss of sound, as Mr. Russell, not 
in any of the above cases, noticed a feebler effect than with 
-nsulated wires. 


The third volume of C. L. Michelet'- “System der Philo- 
sophic als exacter Wissenschaft ” (Berlin : Nicolai) will shortly 
be published. It will contain the philosophy of the mind. The 
fourth volume will treat of the philosophy of history and will 
close the interesting and elaborate work. 

Lxi’ERiMENTS with a new telegraph apparatus have lately 
been made at Vienna, by means of which some 100 or 120 
messages may be sent by a single wire in the remarkably short 
space of one hour. Under certain conditions this number may 
even be raised to 200 or even 250 messages. The inventor of 
the new apparatus is Herr August Kduard Granfeld, an Austrian 
telegraph official. At the end of December he presented to the 
Austrian “ Telegraphenanstalt ” eight working and two principal 
apparatus of his invention for practical trials. The experiments 
were crowned with complete success. 

A new watchman-controlling clock has been constructed by 
Messrs. Fein at their telegraph works at Stuttgart, which on a 
single dial records the times at which a watchman visits any 
given number of stations however far apart, as well as the 
succession in which they are visited, and thus also the intervals 
which elapse while the man is proceeding from place to place. 
The same firm has constructed an automatic alarum for unin- 
habited or locked localities. 

It is stated that such enormous quantities of snow are now 
lying in the Austrian “ Sakkammergut ” as have not been seen 
there for the last fifty or sixty years, and a sudden thaw* is 
dreaded extremely, as it would unavoidably cause enormous 
inundations. News from Pcsth reports that on January 27 the 
Danube broke through the dykes at Domsod, and caused a vast 
inundation in Rumania, for a distance of some fifty miles, as far 
as Bajs. Nine villages are under water. Other inundations are 
reported from the valley of the Vesdre River in the eastern part 
of Belgium. 

An exceptionally mild winter is reported from the north - 
westenjkates of North America. In the districts near St 
Paul, Minneso ta, the farmers ploughed their fields in Christinas 



Feb . 7. 1878] 


NATURE 


On Christinas Day excursions were made by steamer on 
the Mississippi Riser. In fonner years the riser was generally 
frozen oser on that day. 

The Vienna Society for the Protection of Animals offers a 
prize of thirty ducats in gold for the best pamphlet recommending 
the protection of animals. The little work must be of general 
interest and must be written specially for teachers. It must be 
in the German language and is>ot to exceed six sheets in print. 
Competitors must send in their manuscripts, ou or before July 1 
next, to the Committee of the Society at Vienna (Johannes- 
gasse, 4). 

In* the Geographical Magazine for January and February will 
be found Language Maps of India and Further India, in- 
cluding the Indian Archipelago, with accompanying text, by 
Mr. Robert Cust. Mr. Cust announces that he is collecting 
materials for a language map of Africa. Such a map already 
cx’sts in Stanford’s “Compendium of Geography— Africa,” 
constructed by Mr. A. II. Keane, who, besides gives there 
material for such a map to which, we should think, it would 
be scarcely ’possible to add. Is not Mr. CustV work one of 
supererogation ? 

Thi: Cn\rapkial Magazine or February contains a curious 
and interesting autobiography of an Eskimo, Hans Hendrik, 
who served ill the Arctic expeditions of Kane. Hayes Hall, and 
Sir George Nares. It w T as written in Eskimo and translated 
by I)r. Ilenry Rink, who writes an introduction. 

Ethnologists will be interested in a paper in the February 
number of the Gtvgrap hu a / Magazine, by Fr. A. de lviepstorrt. 
on the inland tribe of the Great Nicobar. The author conclude - 
that this tribe is certainly not Negrito, the specimen he *aw 
having Mongolian characteristics. 

The mathematical reader will peruse with interest the eleventh 
number of the Hull din of the Belgian Acidemy of Sciences 
(voL xliv. ), where he will find a paper by M. Ghysens, on the 
determination of volumes and superifices, being the application 
of an ingenious and new general formula to several difficult and 
interesting problems ; an interesting note by Prof. C atalan, on a 
new principle of subjective probabilities ; an ! a. .first paper by 
Prof Edit*, on the extension of the notion of the .inharmonic 
relation. 

The movements of sediments in the sea it has been common 
to regard as exclusively an effect of wave-motion. M. l uchs 
has recently pointed out that while this is an obvious cause, it 
is not the only one. Another factor (and one which is probably 
more powerful in its action), consists in the accumulations which 
the water undergoes periodically, partly thiough the flood-tide, 
partly through winds prevailing on the coasts. huppc*>e the sea 
on a coast heaped up ten to thirty feet (and this i* not un- 
common), the hydrostatic equilibrium must be thereby greatly 
disturbed, and a current must arise in the depth* from the point 
of greater to that of less pressure, i.e. t from the coast to the 
deeper parts. If a calculation be made of the excess of weight 
caused by such accumulations of water, such enormous sums are 
obtained that it is easy to see how the current generated will be 
strong enough to move not only fine detritus, but large blocks, 
towards the depths. 
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AMERICAN SCIENCE 

T'HE eighth paper of Prof. Loomis’ interesting series of «• Con- 
““ tributions to Meteorology [American Journal of Science amf 
A>is for January, 1878), treats of the origin and development of 
storms, violent winds, and barometric gradient, the data being 
obtained from the United States Signal Service observations. 
Of forty-four different storms recorded between September, 1872, 
and May, 1874, twenty-one (nearly a half) appear to have 
originated on or very near the chain of the Rocky Mountains 
(the others were of various origin). Mote than two-thirds of the 
whole originated north of latitude 36 s . (We refer to this subject 
elsewhere.) 

This number of the journal also contains some observations 
by Capt. Belknap, of the Tusianva (during her cruise in the 
Pacific) proving once more that a cold stratum may exist in the 
ocean between tw*o warmer ones above and l>elow. The case 
occurred off the Kurile Islands, between 40* and 5:“ N. lat. 
and 158’ and 167° K. long. The upper part of the stratum in 
one place, showing a temperature ot 33' 7 F., was only twenty 
fathoms below the surface, while at ten fathoms below the sui- 
face the temperature wa* 41°. At a depth of 100 fathoms the 
temperature was 32° ; below that curve to a depth of 200 fathoms 
the lange of temperature was from 34 *5 to 38 ”7. The widih 
<*f the cold stratum gradually narrowed to n point in an easterly 
direction from the coast, t»r as the edge of the Japan stream was 
approached. (Several data are funnelled regarding the currents 
m that region.) 

An able revision of the atomic weight of antimony has lately 
been earned out by Mr. Josiah P. C'ookc, jun., and the first 
portion of his paper to the American Academy on the subject is 
here given in abstract. A new mineral, pyrophosphorite, an 
anhydrous pyrophosphate of lime from the West Indies, is 
deset ibed by Prof. Shephard, jun. Prof. Rock wood furnishes 
notices of some recent American earthquakes ; and Maria 
Mitchell, obseivations on Jupiter nml hi. satellites, with the 
equatorial telescope at the observatory of Vassar College. 
Attention may also be called to a summaiy of the field wotk of 
the United States Geological and Geographical Survey of the 
Ttrntories, undtr the charge of Dr. Hayden, for the season of 
1877. 'Flic surveys in Colorado having been completed during 
the ptevious year, the parties prosecuted their work m a belt of 
country lying mainly in the western half of Wyoming, but also 
embracing adiaccnt portions of Utah and Idaho. Among other 
imp riant icoulis, Dr. White has demonstrated the identity of 
the lignitic scries of strata cast of the Rocky Mountains in Colo- 
rado with the Fort Union group of the Upper Missouri River, 
and with the gTeat Laramie group of the Green River basin an I 
other portions of the region west of the Rocky Mountains. The 
botany of the Survey was represented (it is known) by Sir Joseph 
Hooker and Prof. Asa Gray. Mr. Jackson has visited the 
strange ruins found in Northern New Mexico and Arizona, and 
procured the necessary data for plastic representation of the 
pueblos, or communal town dwellings, of Tans and Acorua, 
models of which he has constructed. Contact with Europeans 
has somewhat modified their ancient style of 1 inkling, but one 
can readily see that they are constructed after their ancient pro- 
totypes, the dwellings of the forgotten people ; forgotten, because 
the builders of the modern structures aic as ignorant of the 
ancient builders as we are ourselvt*. 

The first number of the A merit an Journal of Mathematu * 
will be published early this month, with contributions by Prof. 
Simon Newcomb, Mr. G. W. Hill, Mr. H. T. Eddy, Cincinnati, 
O., Dr. Guido Weuhold, Zittau, Saxony, Prof. Cayley, Mr. 
II. A. Rowland, Prof. Charles S. Peirce, Prof Sylvester, anl 
Mr. William K. Story. 


The additions to the Zoological Society’s Gardens during the 
|>a$t week include a Banksian Cockatoo ( Calyftorhynchus 
ifanfoii) from New South Wales, presented by the Lady Elies- 
Joere ; a Common Badger {Aides taxus) from Scotland, presented 
Lord Saltoun ; a Brown Bear ( L’rsus aretes) from North 
Europe, presented by Mr. J. N . A1]cn a y agU arondi Cat 
f/Wis yaguarondi), two Yarrell’s Curassows [Crax yarrdlt), two 
ifVhite-bellied Goans < Ortalidc albiventris\ ), a White-fronted Guan 
'end ope jacucaca) % a Common Trumpeter [Psopkia crepitans ), a 
on Bittern {Eurypyga kc/ias), an American Kestrel ( Tinnun- 
’ its sparterius\ all from Sooth America, purchased. 


We recently announced that the A men. an Na'walid has 
been removed to Philadelphia for publication under the manage- 
ment of Prof. Cope. This, with other new conditions, has given 
dissatisfaction to a number of the old contributors. This dis- 
satisfaction has taken definite form and is expressed in a circular 
as follows “ The undersigned, who have in past years con- 
tributed articles and by other means helped to support the 
American Naturalist , protest against the continued use of their 
names in the same connection under the new conditions adver- 
tised in the December number of 1 877/’ The circular is signed 
by Profs. Agassiz, Gray, Whitney, Hagen, Shaler, Allen, 
Far low, Dana, Marsh, Verrill, Newberry, Grote, and Lock- 
wood. 
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PRIZES OF THE PARIS ACADEMY OF 

SCIENCES 

<t>HK following is a complete lint of the prizes awarded by the 
A Academy at its annual meeting January 28. 

The two great prize* in mathematics and physics were not 
awarded this year. T 

In mechanics the Ton cel et prize was awarded to M. Laguerre 
for his mathematical works ; the Montyon prize to M. Laspari 
for his work on Chronometers; the Plumcy prize to M. rre* 
minville for his improvements in steam-engines ; the bourneyron 
prize to M. Mallet for his tramway engine. — . . 

In astronomy the Lalande prize was given to I rof. Asaph 
Hall, the discoverer of the satellites of Mars ; the \ aillant prize 
to M. Schuloff for his method of deter ing the small planets ; the 
Valz prizes to MM. Paul and Prosper Henry (or their star maps. 

In physics the l^acaze prize was awarded to M. A. Cornu or 
his researches on the determination of the rate of hght. 

In chemistry the Jecker prize was awarded to M. A. Hou- 
zeau for his researches on the product i »n ol ozone ; the Cacaze 
prize to M. Troost for his many valuable chemical researches. 

In botany the Barbicr prize was divided between M. Galippc 
for his toxicological studies on canthaiidc., MM. Lepage and 
Patrouillard for their services to m diune ami pharmacy, and 
M. Manuuvnez for various physiologic d researches. Ihe 
Dcsmazicres prize was divided in part between Dr, f^uclet for 
his work on the fungi of the Jura and ihe Vosges, and M. 
Itagnis for his memoir on the puccinia. Irom the Burdin prize 
an encouragement of i,(xx> francs was awarded to M. Charles 
l'.ugi ne Bertram for his woik on tin* lycopodiacca* ; another 
Borilin prize was awarded to the same botanist for his work in 
connection with angiosperms ami gymn ^peims. 

In anatomy and physiology the Shoic prize was awarded to 
M. jousset dc 1 Idles me for his rt .euclies on the physiology of 

insects. . 

Among prizes in medicine ami surgery, one of 2, 500 francs 
was given to Prof. Hannover, of Copenhagen, (or his work on 
the retina of man and the vatibi.iu*; CSoo francs to Dr. 
Topinard for his work on anthropology. 

In physiology the Montyon pi i/c was divided between Prof. 
Perrier and MM. Caiville and Dine). The Lacazc prize was 
given to M. Darcste for his reswichr on the artificial pro- 
duction of monstrosities. 


UNIVERSITY AND I DVCA TIONAL 

INTELLIGENCE 1 

Cam HR 1 1>< JK.— 1 The Smith’s Prize, have been adjudged as 
follows l'n st prize, John Kdwanl Aloysius Stcggall, B.A., 
Trinity, second wrangler, 1S7S ; second prize, Christopher 
Graham, It. A., Gonvillc and Cuius College, third wrangler, 
1S7S. By this award it will be seen that the senior wrangler 
has failed to secure either of the Smith prizes, an unusual cir- 
cumstance, which has only occurred seven times since the foun- 
dation of the prizes by Dr. Smith m 170*), vi/., in 1770, 1830, 
1859, 1867, 1874, 1875, and again this year. 

r.niNM'RdH. — The Falconer Memorial Fellowship in Paleon- 
tology and Geology, of the annual value of about 100'., tenable 
for two years (and, under certain conditions, for a longer period), 
is now vacant, and is open lot competition by graduates in 
Science or Medicine of the University, of not more than 
three years’ standing at the time of the competition. Names of 
candidates must l>e sent, on or before the 1st of April, to the 
Secretary of the University, from whom further details may be 
obtained. 

The Shaw Fellowship in Mental Philosophy, of the annual 
value of about 170 tenable for five years, will be open to com- 

J ietition in December next by graduates in arts of either of the 
bur Scottish Universities, of not more than five years’ standing 
at the time of the competition, and by all students of the said 
Scottish Universities, who, although they have not graduated 
in arts, have successfully passed all the examinations necessary 
for graduation in arts within the period of five years before the 
time of the competition. Candidates must give their names and 
addresses to the Secretary of the University before December 1. 

Prussia.— The ten Prussian universities cost yearly 7, 146,000 
marks (357,000/.), of which sum about two-thieds is con. 
tributed directly by the State, This amount is divided as 
follows Berlin, 1 , 334 , 7 °° lk)nn > 712,500; Konigs. 
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berg, 668,600; Breslau, 620,300; Kiel, 478,800; Marburg, 
430,400 ; Halle, 368,800 ; Gottingen, 268,600 ; Grtifswald, 
135,600, and Munster, 102,500. The Saxon Government 
has difficulty in inducing its parliament to bestow its usual annual 
grant of 700,000 marks on the University of Leipzig, the argu- 
ment being advanced that only one-third of the students were 
natives of the kingdom. 

France.— The new Ministry is making rapid strides in the 
direction of general education. In a law lately laid before the 
Chamber of Deputies, we notice an appropriation of 120,000,000 
francs, which is intended to serve for the erection or purchase of 
over 27,000 new school-houses, as well as their equipment. 

SCIENTIFIC SERIALS 

Annalcn der Physik und Chemie , No. 12, 1877. — On the laws 
according to which gases spread in liquid, viscous, and solid 
bodies, by M. v. Wroblew.ski — On the galvanic resistance of 
selenium, by M. Forssmann. — On the relation of the electric 
conductivity of selenium to heat and light, by M. W. Siemens. 
— Influence of light on the electric resistance of metals, by M. 
Hanseman. — On the significance of polarisation for the electric 
behaviour of liquids, by M. llerwig.— On a mode of inference 
employed by M. Clausius in the electrodynamic theory, by M. 
Zollner, — Supplement to a paradox of the mechanical theory of 
heat, by M. Ritter.— On the Crookes's radiometer, by M. Ilankel. 
— On the perception of colours, by M. Wemhold. — On the 
composition of auschynite and samarskite, by M. Rammelsberg. 
— On the inventor of the plate of the aii-pump, by M. Gerland. 
— Supplement to “ Studies on Chemical Volumes,” by M. 
Ostwald. 

Reale htituto Lombardo ai S,ieer.< e Let /err, Rendiconti , vol. xi. 
fasc. xvii.— Memoir of Prof. Giuseppe beriari.— Reports of the 
classes, announcement of prizes, \c. 

Fasc. x viii . — Experiments with regard to the action of heat on 
the radiometer, by M. Ilajech. — Researches on differential equa- 
tions, by M. CasoratL— On seismic movements in the valley of 
Cliiana and their influence on the hydrographic condition of the 
valley of the Tiber, by M. Vern.— On a peculiar horny growth, 
by M. Sangalli. 

Journal de Physique, Dcceml>cr.— Telephones, by M. Niaudet. 
—On a new apparatus for measuring the frequency of periodic 
movements, by M. Marry.— Continuity of the liquid ai d the 
gaseous state of matter, by M. Bouty.— Study on the lurmatio* 

, of the negative photographic image, by M. Lermuntoff. 

J hrLholoifisches Jahtbn> h, vol. iii , Tart 4- iedersheim, 

on the cranial skeleton of Urodela, ninety pages, four plates, 
dealing with Siredon, Amhlystoma, Salamandra, Chioglossa, 
Triton, and the SalamanibnG* generally.—’ W. Salensky, on the 
budding of Salpie, i»*.y-four pages, 3 plates.— W. Rauber, on 
the last spinal nerves and ganglia, 

SOCIETIES AND ACADEMIES 

London 

Geological Society, January 9.— Frof. P. Martin Duncan, 
F.K.S.. president, in the chair.— Ephraim Brunt, ! . >> 
and llenry Fox were elected l'cllows of the Society. The fol- 
lowing communications were read On the great fUt lode south 
of Redruth and Camborne, by Dr. C Le Neve Foster, B.A - 
On some tin-mines in the parish of Wcndron, Cornwa 1 , by Dr. 
C Le Neve Foster, B.A.— On some of the stock works of Corn- 
wall by Dr. C. Le Neve Foster, B A. -The precarboniferous 

rocks of Chamwood Forest, Part 11 - W r^nnev *F G s’ 
F.G.S., Fellow and Tutor, and the Lev. T. G. Bonney, F.G.S., 
Fellow and late Tutor of St. John s l ollege, Cambridge. The 
authors described the result of the microscopic examination of a 
considerable series of the clastic rocks of t harnwood. Many of 
these, even among the finer beds, prove to be of pyroclastic 
origin. The coarser are generally composed of a ground masi of 
pulverised felspar, with vmdite and some iron peroxide, full of 
larger fragments of felspar crystal* (generally both of orthoclase 
and plagioclase) and lapilli The structure of these is often dis- 
tinct some are certainly andesites, others some kind of trachy*; 
slatv fragments are also preoent, and occasional grams of quartz. 
The SKort express their opinion that all the larger W*f«r 
1 OTstahfrad meat, If not all, the quartz palm, are of dartu: 
j - j'^T’erS in the more highly altered varieties. Some of the 




Ureer fragments in the breccias were examined, and referred in 
part to devitrified trachytes not very rich in silica. The igneous 
Jacks were then described. The syemtes of the southern and 
northern districts were shown probably to belong to one system 
of intrusion. The hornblcndic granite of the (Juorndcn district 
was also described, anvi the microscopic structure of the ditTerent 
varieties of it and the above investigated. A numlx-r of igneous 
rocks generally forming dykes in these was described ; some 
appear to be altered basalts, others andesites, one is a felsite, 
anotlier a diorite. A group of outlying igneous rocks in the 
vicinity of Narl>orough was described. Of these, one is a quart/ 
feltsitc with some hornblende ; another vanes between this ami 
a quaruifcrous syenite ; the rest are syenites, and one contains 
so much plagioclase as to be almost a dionte. One of the above, 
near Kndcrby, is seen to l»c distinctly intrusive in an alteuxl slaty 
n*ck, which the authors have no doubt belongs to the Forest 
series. This discovery proves the igneous character of these 
rocks also, and extends the area of the slaty senes five miles 
further south than was previously known. A section v, as devoted 
to the faults of the Forest region. Here the principal fault runs 
along the anticlinal axis, with a downthrow cm its eastern side 
which diminishes from 2,500 feet at the north end to 500 feet at 
the south end. Fast oi this the beds seem undistuthed, but on 
the west they are shattered by many faults, who>e course cannot 
be traced. These are most numerous near Whit wick. The 
antiwl1n.1l fault is pre-carboniferous. In conclusion, the age of 
the clastic and of the igneous rocks was di“cus>ed. The authors 
inclined to the opinion that the former aie of the same age as 
the Borrovsdalc series of the Lake district (loacr S.bin.in), but 
admitted that the recent discovery of agglomerate*, in the pre- 
Cambrian rocks of Wales, and in the proluhly piv-Cambri m 
lidgesof the Wrckin district, weakens the arguments fur this ] 
. nidation. They do not think that there is any t*L.is*m l.u sup 
posing the t. Cambrian. If the Charmuod scruv, is lower 
Silurian, they think it most probable that the syenites and the 
Quornden granite were intnidtd in some pari i»f the old ml sain!* 
stone period, and that the later dykes were vuy } lukihly poM* 
carboniferous but prc»triassic. 

Meteorological Society, January 10.— Mr. II. S. Luton, 
M.A., president, in the chair. — The Council, in iheir Report, 
express their gratification at the increase m the number of I 
the f ellows and stations of the Society, the gi eat tt st/c of t'ne ] 
( ,.a>Utly journ i/ t and the higher value placed on it by foreign 
. eientific societies, the augmentation of the library, and Uie 
addition to the >um hitherto contributed by the Meteorological 
Council, as well as at other evidences of vigour and progress 
manifested during the year. The number of Fellows now | 
amounts to 417. The president then deliveicd his addic 
During his tenure of office the alliance between the Meteoro- 
logical Council and the Society had been further cemented, the 
Society supplying the Government witli ceitain statistics, and 


Secretary: Robert H. Scott, M.A., F. K.S. Council: lion. 
Ralph Abercromby, Arthur Rrewin, F.U.A.S., Charles Brooke, 
F.R.S., Edward Ernest Dymonri, William Ellis, F.R.A.S., 
Rogers Field, B.A., M. Inst. CM , lohn Knox luiughton, 
F.R.A.S., Rev. William Clement Ley, M.A., Kicluid Sindian, 
Henry Samuel Tabor, Capt. Henry boynhcc. F.R.A.S., George 
Mathews Whipple, Ik Sc. — A resolution was passed to the effect 
that ladies be admissible as Fellows of the Society. 

Physical Society. January 19.—- I’rof. G. C. Foster, president 
in the chair. — The following were elected Munbcrt of the 
Society : — 1 . Angell, Lieut. G. S. Fluke. K. E. f T. F. Iselin, 
M.A., J. W. Russell. M.A.— Mr. W. II. Preecr read a paper 
on some physical points connected with the telephone. This 
instrument may be employed Inith as a source of a new hind of 
current and as the detector of currents which arc incapable of 
influencing the galvanometer. It shows that the form ami 
duration of Faraday’s magneto-electric currents arc dependent 
on the rate and duration of motion of the lines of force pio* 
ducing them, and that the currents produced by the alteration of 
a magnetic field vary in strength with the rate of alteration of 
that field ; and further, that the infinitely small anil possibly 
only molecular movement of the it on plate is sufficient to occa- 
sion the u’qul%itc motion of the hues of foice. He pointed out 
that the telephone explodes the notion that iron takes tunc to be 
magnetised and de-mngnetised. Mr. K. S. Brough has calcu- 
lated that the strongest cun cut employed in a telrphonc it 
1 .. .. ...... „th ol the C. G.S. unit. Mr. P recce explained that the 

dimensions ol the coil and plate depend on the strength of the 
nngnet, but tin* former should always con. ist of tine wire and he 
made as flat and thin as possible. The adjustment of the 
po.itioti of the magnet (ns near as possible to the plate without 
touching) is « asily effected by sounding a vowel sound t :h or , 
clearly and loudly ; a jar is heard when they are too near 
together. After briefly enumerating the attempts which 
have been made 1o improve the instrument, lie mentioned 
the various purposes to which it ran he applied. In 
addition to Ixting useful in the lectin c room, in conjunction with 
several well-known forms of apparatus, It forms an excellent 
detector in a Wheatstone bridge for testing short lengths of wire, 
and condensers can be adjusted by it . means with jurat accuracy. 
M. Niaudet has shown, by emptying a doubly wound coil, 
that it can be used to detect curt cuts from doubtful sources of 
electricity, and it is excellent as a means of testing leaky insu- 
lators. Among the facts already proved by the telephone may 
be mentioned the existence of currents chic to induction in wires 
contiguous to wires carrying currents, even when these are rear 
each other for only a short distance. Mr. Preccc finds that if 
the telejihone wiic be inclosed in a conducting sheath which is 
in connection with the earth, all effects of electric induction are 
avoided ; and further, if the sheath be of iron, magnetic induc- 
tion also is avoided, and the telephone acts pcifectly. A great 


getting some assistance from the Council in u turn. This arrange- number of experiments on the use of the intrurucnt on tele- 
ment had been completely successful, and the president con- graphic lines were then describ 'd, from which it aj pears that 
bidered it calculated to foster the growth of climatic meb urology conversation can be carried on through 100 miles of submarine 
under the auspices of the Society, and likely to remove any ( cable, or 200 miles of a single wire without difficulty, with the 
jealousy on the jiart of the public towards a governmental ( instrument as now constructed. The leakage occm ring on pole- 
department so peculiarly constituted as the Meteorological [ lines is latal to its u>«e in wet weather, for distances beyond five 
Council. After criticising some of the work undertaken by the j miles. An interesting series of telephones was exhibited, and by 
last-mentioned body’, Mr. Eaton exhibited curves of the results : means of one of very large dimensions Mr. Preccc showed that 
of the houily observations of the barometer and thermometer for the currents produced by pressing the centre of the plate sensibly 
the year 1876 at Valentia, Armagh, Glasgow, Aberdeen, Fa!- J affect a Thomson galvanometer, and that the motion of the needle 
inouth, Stonyhurst, and Kew, these being the stations established j ceases in a remarkably instantaneous manner as so in as the pres- 
in 1 868 for determining the meteorological constants of the sure is removed, a necessary condition in order that the receiving 
British Isles. The curves showing the combined diurnsl and plate should accurately reproduce the motions of the sending-platc. 
semi-diurnal variation of atmospheric pressure m»ght be referred In the discussion which followed, Mr. R. Sabine suggested that 
to one of two distinct types. In one of them the minimum of the failure of all attempts at improving the instrument by 
pressure was most pronounced in the morning, in the other * increasing its dimensions might be due to the damping action 01 
trie a ter noon, Th c f onner type found at the maritime the permanent magnet on the plate, the strain on it being pro- 

stations of Valencia and Falmouth, the latter at inland stations portional to the size of magnet and rendering it Jess sensitive to 
suen as kcw. Ine diurnal range of the temperature of the air the sonorous waves. Mr. Coffin pointed out how interesting it 
was closely related to the pressure. It was least at the maritime would be i», instead of employing a receiving-instrument, the 
only 4*’8 ^ Falmouth, and attaining a maxi- currents could l>e communicated directly to the auditory nerves, 
** 93 \h® following gentlemen were elected and Prof. Adams explained the relation subsisting between the 

r _ «« year : — President : Charles character of the vibrations of the disc and the character of the 

vlwln \i at ' * Vice-Presidents: Henry Storks electric currents to which they give rise.— Dr. Lodge described 

m *** u fi \ H*nison, M.A., Robert James a simple form of apparatus for determining the thermal conduc- 

Mann, f.K.A.S., Charles Vincent Walker, F.R.S. tivity of rare substances, such as crystals, which cannot be 

1 reasurer : i lenry rengaJ, F. R. a. S. Trustees : Sir Antonio obtained in slabs or rods. It consists of two small tin cans with 
Brady, JP.u. 5 ., Mepben Wii lm a Silver, F.R.G.S. Sccrc- a copper am about eight inches long projecting horizontally 
lanes : George James Symons, John w. Tripe, M. D. Foreign from each, the external ends being dean and flat They are 
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placed in a straight line with the crystal between them, and held 
together by a slight horizontal pressure. Holes are drilled in 
the copper rods for thermometers, and the curves of tempera- 
ture being given by these, that for the intermediate crystal can 
be at once calculated. 


gold generally in that district, and pointing out th.« \m • 
McKay s observation that the gold amf assoM “L 
found only in the last formed moraines and alluviums m„el“ ? 
his theory that the retirement of the glaciers was chiefl y 
the erosion of the mountains. ~ ^ auc *° 


Victoria (Philosophical) Institute, January 21.— Prof. 
Lias of St. David’s College, read a paper on Matthew Arnold 
and modern culture. 

February 4.— The Right Reverend Bishop Cotterill read a 
paper upon scientific thought and religious belief. 

Institution of Civil Engineers, January 22. — Mr. Bateman, 
president, in the chair,-— The paper read was on some recent 
improvements in dynamo-electric apparatus, by Dr. Higgs, 
Assoc. Inst. C.E., and Mr. Brittle, Assoc. lns\ C.E. 

Manchester 

Literary and Philosophical Society, December 11, 1877. 
—Mr. E. W. Binney, F.R.S., president, in the chair. — Note on 
the daguerreotype portrait taken of the late Dr. Dalton, by J. B. 
Dancer, F.R. A. S. — Note on metallic niobium and anew niobium 
chloride, by Prof. II. E. Koscoe, 1\K.S.— On the retention of 
saline impurities by hydrated ferric oxide, by Mr. Charles Fre- 
derick Cross, Dalton Scholar in the O.vens College. Com- 
municated by Prof. II. K. Koscoe, F.K.S. 

December 26. — Mr. E. \V. Binney, l*.K.S , president, in the 
chair. — Notice of a large boulder stone at Old Trafford, Man- 
chester, by E. \V. Binney, F.K.S. —On the geometrical repre- 
sentation of the equation of the second degree, by Charles 
Chambers, F. K.S., Superintendent ol the Colaba Observatory, 
Bombay. Communicated by J. A. Bcnnion, I .K. A. S. 

Eiunm K'.:i 

Chemical Society, January in -Mr. W. Inglis Clark, 
B.Sc., vice-presidcn*, in the chair. A paper was read by Mr. 
John Gibson, I*h.D., F.K.S.E., on yttrium and erbium, being 
ihe second part of an historical sketch ol the rarer elements. 

January 30. — Mr. Newton Burns pickling. — Papers were read 
by Mr. G. Carr Kobimon, F.K.S. Fa, on the solid fatty acids of 
cocoa-nut oil, and by Messrs. Robinson and Thomson on the 
composition of gases from lime-kiln 

PlIlI.ADKl 1 1 . 1 A 

Academy of Natural Sciences, July 3. — Prof. G. A. 
Kbnig, on protovermiculite, a new micaceous mineral from Ar- 
kansas, R' a K'‘Si , '}, 0 ' 18 -f llyt >, related to jefferisitc and colsagc- 
cite. 

July 24. — Mr. J. A. Ryder, on cnhuii variation in mamraab. 
The distribution of colour in wild and domestic animals was 
Compared, showing that bilateral symmetry of colouring i.s in*er- 
ferea with in some way by domestication, wild animals almost 
invariably being symmetrically coloured 
July 31. — Dr. Rothrock, on the poisonous properl’cs uf the 
Lrguminos.u. 

Augut 14. — Prof. G. A. Kontg, on strengite, from Virginia. 
This mineral, Fe a P Jl 0 H + 4fI 8 0, was discovered in cavities in 
dufrenite. 

August 28. — Dr. D J. Jordan ami \Y. S. Brayton, on Ligo- 
chila, ** new genus of catostomoid tidies, known in Georgia as 
the llore-lip Sucker, 

WEl.UNC.iVN 

Philosophical Society, August 4, 1877. — NY. T. L. Travers, 
F.L.S., M.H.R., president, in the chair.— Dr. Hector drew 
attention to several interesting additions to the museum, which 
were arranged on the table. Among the most important was a 
handsome bird from New Guinea, the (Aw/.; :ut*rL . — Mr. 
Kirk also called attention to a log of black maire, a species of 
olive {Oita afitita), sent by Mr. Elliotte, of the Pakuratahi, 
which, on account of its great hardness, is much used as blocks 
and cogs in machinery.— Capt. Edwin read a letter from Mr. 
Rawson, on the reciprocity of seasons, the character of the 
seasons in Europe being followed by a similar season in Aus- 
tralia and New Zealana. Mr. Carruthcrs thought that even in 
New Zealand the seasons did not agree ; and Dr. Hector said it 
would be necessary to fix upon the one place for comparison, as 
seasons were not uniform, a moist season on the east coast 
being frequently a dry season on the west coast Dr. Newman 
considered that the seasons were affected all over the world by 
sun-spots.— Mr. McKay then read a paper on gold fotfhd in the 
Mackenzie district of Canterbury ; on which subject Dr. Hector 
aided some interesting information regarding the occurrence of 


Vienna 

Imperial Academy of Sciences, December 13, __ 

On the present state of the water question, by M. Wex. ~( > n 

the anatomy of the African elephant, by M. Mojsisovics. The 

electrical after-currents of transversally magnetised iron bars bv 
M. Streintz. * 3 

December 20.— The protoplasm of the pea, by M. Tangl.— 
On a new apparatus for direct volumetric determination of Ihe 
moisture of the air, by M. Schwackhofer. — Elementary deduc- 
tion of the complete formula for determination of the tone ot 
vibration of a mathematical pendulum, by M. PscheidL — Con- 
tribution to knowledge of cupric chloride, by M. Rosenfeld. — 
On the air-pressure at Vienna, with supplemental remarks on the 
temperature of Vienna, by M. Ilann. 

Go I fJNCiEN 

Royal Academy of Sciences, November 3, 1S77.— 
Attempt at a theory of electric separation through lriction, by 
M. Riecke. 

December 1. — Report of the Secretary (126th anniversary). — 
Obituary notice of von Baer.— Announcement of subjects for 
pri/.e competition, &c. — On the formation of the volcano ot 
Fuego in Guatemala, and account of an ascent of it, by M. wn 
Seebach. — On the origin of language, by M. Benfcy. 

December 26, 1877. — New geometrical and dynamical constant 
of the earth, by M. Listing 
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MR. STANLEY 

S IR SAMUEL BAKER spoke the truth on Thursday 
night last in St, James’s Hall when he told Mr. 
Stanley that the Prince of Wales might be regarded as the 
spokesman of the nation when he addressed the great ex- 
plorer in warm words of welcome and admiration. Not 
for many years has there been so much excitement in 
London ns there was on Thursday in connection with the 
wild rumours on the state of affairs in the East ; it seemed 
as if people could not possibly have a shred of attention 
to bestow on any other matter, but nearly two hours 
before the time at which the meeting of the Geographical 
Society was to commence the doors of St. James’s Hall 
were besieged by an eager crowd ; and many hundreds, if 
not thousands, had to be left out in the distribution of tickets. 
The welcome which Mr. Stanley received could not pos- 
sibly have been more enthusiastic. In view of the many hard 
words that have been spoken of Mr. Stanley’s conduct 
under certain trying circumstances, the sight on the plat- 
form of the stately figure and genial face of the venerable 
missionary and explorer, Dr. Moffat, father-in-law of 
Livingstone, was exceedingly gratifying, showing, as we 
think it did, that so humane and experienced an 44 African 99 
as he does not consider that Mr. Stanley has greatly sinned. 

That Mr. Stanley should be received with all the 
enthusiasm of hero-worship by the civilised world is just 
what might have been expected. It is seldom, however, 
that a hero receives the glory due to his heroism so 
promptly as Mr. Stanley has done, especially when that 
glory has been earned in the field of exploration. Hitherto 
it has only been through the tardy medium of a book that 
the public at home have learned of an explorer’s work ; 
but in Mr. Stanley’s case we have been able to watch his 
progress step by step by means of the eagerly-looked-for 
letters he sent home from the heart of Africa, like spec- 
tators watching the progress of an assault against a 
hitherto impregnable stronghold. Thus when Stanley 
emerged once more into 44 the light of common day ” the 
very first white man at Emboma into whose hands that 
memorable appeal for help came knew' at once that one 
of the greatest deeds of all time had been accomplished. 

The exact grade to be allotted to Mr. Stanley among 
the dii majores of explorers must be left to 
future generation, but this we may be sure of that 
when the man and his work shall stand clearly out 
against the 44 azure of the past,” when all the accidental 
circumstances that accompanied the ever* memorable 
journey shall have been forgotten, Mr. Stanley will take 
k* S amon * the foremost of pioneer explorers, as 

one . K^test benefactors to humanity and science. 
He, indeed, has shown that there is work in the world for 
many generations of men of science, and it will be long 

a ^?v the beca °P cn ed up to commerce ere science 

w .u have obtained adequate knowledge of its treasures. 

Mr. Stanley has been termed “ the Bismarck of African 
exploration j” as Bismarck has united into one great 
empire the fragmentary states of Germany, so has Stanley 
by the work he has accomplished united into one great 
whole the disjecta membra of Aftican ex ploration. But 
the likeness between the two men extends further than 
Vol. xvii.— No. 433 


this ; in the one case as in the other there has been a 
well-defined purpose carried out by means of a dear and 
cool head, firm nerve, unflinching will, and (perhaps more 
important than all) an iron constitution. 

What then has Mr. Stanley done to justify the 
enthusiasm with which he has been universally received 
by high and low, by learned and unlearned ? 

One of the most temarkable characteristics of his work 
is the unprecedented rapidity with which it was accom- 
plished, considering the rich harvest of results. As he 
told his followers at Zanzibar he meant to do, he shot 
across the continent like an arrow. In two years and a 
half, with many zigzags and subsidiary explorations, 
Africa was crossed from Bagamoyo to the mouth of the 
Conga The great work of the expedition, the exploration 
of the Lualaba from Nyangwe to the sea occupied only 
five months ; looking at it in all its aspects, no explorer 
ever did so great a work in anything like the time. 

For thousands of years has the Nile been a mystery 
which civilised humanity has never ceased to seek to 
penetrate ; no other geographical problem, not even the 
pole itself, has had such a fascination for Europe. Many 
and many a life has been sacrificed in the attempt to find 
the source of the sacred stream, and it was in seeking 
this goal that Livingstone wandered away south to find 
44 the fountains of Herodotus,” only to find a grave on 
the marshy shore of Lake Bangweolo. The glory of 
virtually settling the problem has remained to Living- 
stone’s discoverer and pupil, Stanley. In his march 
northwards from Ugogo to Lake Victoria Nyanza, the 
explorer came upon a river which flows into the south of 
that lake, the river Shimeeyu, about 350 miles long, which 
may be regarded as one of the most remote, if not the most 
remote, of the sources of the old Nile. Further, into the 
west side of the lake flows Speke’s Kitangulrf river, which 
Mr. Stanley has re-baptised the Alexandra Nile; this 
river the latter explored with much thoroughness while 
staying at the court of the gentle Rumanika. He found 
it to be a broad lake- river, giving off many lagoons, one 
of them Speke’s Lake Windermere, and having its source 
in Speke’s Lake Akanyaru (now the Alexandra Nyanza) 
which again has, Mr. Stanley believes, a river of con- 
siderable length flowing into its west side, and another 
coming from the south, having its origin on the east of 
Lake Tanganyika. Here then, no doubt, we have the 
ultimate sources of the Nile, which have been sought for 
since history began. Mr. Stanley, we believe, has vir- 
tually set the question at rest, though we are sure he will 
willingly share the credit of the discovery with Speke, 
whose geographical instinct was astonishing, and the 
essential accuracy of whose discoveries have been 
throughout confirmed by bis successor. 

For the first time we have, through Mr. Stanley’s ex- 
ploration, an approximately accurate idea of the outline 
and extent of Lake Victoria Nyanza. Any map of Africa 
published two years ago shows this lake in a triangular 
shape, with an offshoot in its north-east comer. Mr. 
Stanley has broadened it oat into an irregular square, 
with a coast-line of about 1,000 miles in length, studded 
with islands, many of them inhabited, and its shores 
peopled by many different tribes. 

The geography of the region between Victoria Nyansa 
and Albert Nyanza may now be plotted with considerable 
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fulness after the work of Mr. Stanley, who, however, was 
unable to carry out the plan of doing for the Albert what 
he did for the Victoria. Through one of the valleys which 
run north and south between the mountains of this region 
flows another tributary of the Alexandra Nyanza, and on 
Mount Gambaragara dwell those mysterious fair* skinned 
people that Speke heard of, but specimens of whom Mr. 
Stanley actually saw. About the time of Mr. Stanley’s 
visit, we may remind the reader, Signor Gcssi explored 
the Albert Lake, and we believe, to judge from his narra- 
tive, was unwittingly driven to its southern shore, about 
i° S. lat. Quite recently, as wc recorded at the time, 
Col. Mason has sailed round the lake, and reports it to be 
comparatively small and land locked, with no important 
affluent other than the Victoria Nile. 

On Lake Tanganyika Mr. Stanley completed the work 
of his predecessors. He ciicumnavigated the lake, and 
for the first time accurately plotted the outline of its 
southern part, adding considerably to our knowledge of 
the people and products of its shoies. Wc have already 
spoken at some length of his examination of the Lukuga, 
which Cameron set down on the middle of the western 
shore as the long sought-for outlet of the lake. Stanley 
examined the Lukuga with great care, and concludes that 
at prcfcnt it is only a creek, but that as the waters of the 
lake are encroaching on the shore, either 1>y the rise of 
the former or subsidence of the latter, the I.ukugn will, in 
a very short time, actually become an outlet. What Mr. 
Stanley has told us of the lake and the surrounding 
region is well calculated to ulict the curiosity of the 
geologist and physical geographer. We have already 
alluded to Mr. Stanley’s theory of the past physical 
history of the region ; hut even if his knowledge of 
geology were adequate to the formation of an acceptable 
theory, he had scarcely time enough to collec t the neces- 
sary data. Here, at any rate, is a splendid field for the 
geologists of the future. 

Had Mr. Stanley returned home after his exploration 
of Tanganyika, or had the toss between himself and poor 
Uocock been *• tails to go south ” and leave the problem 
of the Lualaba unsolved, no one would have blamed him, 
and his woik in the Nyanza region would have added 
very considerably to his previous reputation as an ex- 
plorer. Hut his daring dash down the Lualaba is a <<»/// 
that has immortalised him ; it has done for him what the 
publication of “ Pickwick ” did for Dickens, it has com- 
pelled the world to admit that in his own line he is a 
genius of the first rank. Indeed wc cannot but regard 
the spirit which animated Stanley at this crisis of his 
iouracy in Africa as a really heroic one. He himself 
happily and aptly expressed it in his address at St. | ames’s 
Hall by quoting the words which Tennyson puts into the 
mouth of Ulysses, and which he applied to the position of 
himself and his followers when they were left by their 
Arab escort on the broad bosom of the Lualaba, at the 
very gate of the unknown region 

u My mariners, 

Souls that have toil’d, and wrought, and thought with me,— 

Come, my friends, 

’Til not too late to seek a newer world. 

Push off, and sittiag.ireU in order smite 

The sounding furrows ; for mv purpose holds 

To sail beyond the sunset, and the Whs 11 

Of aH the west e rn stars, until I die. 


It may l»e that the gulfs will wash us down : 

It may be we shall touch the Happy Isles 
And sec the great Achilles whom we knew*. 

Though much is taken, much abides ; and tho’ 

We arc not now that strength which in old days 
Moved earth and heaven ; that which we are, we arc ; 

One equal temper of heroic hearts. 

Made weak by time and fate, but strong in will 
To strive, to seek, to find, and not to yield," 

The mouth of the Congo has been known since the 
Portuguese, in the fifteenth century, began to creep down 
the African coast, and Tuckey, in the beginning of the pre- 
sent century, traced it about 1 50 miles to the lower cataracts. 
Its origin and course was one of the few, probably the 
greatest of remaining, mysteries in geography. Long ago 
the Pombeiros and other travellers came across streams 
inland from the Portuguese possessions in south-west 
Africa, which run northwards, and latterly Livingstone 
made known the great river Lualaba, which, however, 
against all evidence, he* believed to be connected with the 
Nile. One of the principal streams known, at least since 
the time of the Pomhciros, is the Casai, a considerable 
river running northwards, and which some geographers 
maintained must be the uppei course of the Congo. 
Others again maintained, and the reports of the natives 
seemed to confirm it, that in the icgion between Nyanguc 
on the Lualaba and the sea, was a great lake into which 
that and other rivers flowed, while some seemed to think 
that the Lualaba ran southwards, and probably ultimately 
(lowed into Lake Chad. Ln mgstonc, as we have said, 
thought the Lualaba belonged to the Nile, while Cameron 
was convinced it was the Upper C ongo, but that it (lowed 
almost straight westwards. ’The solution of the problem 
was a task well calculated to fascinate a man like Stanley, 
a task in which all his larc qualities as an explorer w ould 
be developed to the utmost, but a task for which he has 
piovcd himself easily equal. It is difficult, indeed, to sec 
how the woik could have been accomplished for 
generations except by a man of Stanley’s cha- 
racter, and by the method adopted by him. ln 
whatever light we regard this part of his recent 
work in Africa- -whether as a mere exploit, or as a 
vast addition to geographical knowledge, or in the light 
of the great results tint arc likely to follow to civilisation, 
commerce, and science it has scarcely, if ever, been 
surpassed in the in story of geographical exploration. 
We have in previous numbers shown the magnitude and 
importance of this discovery. In the course of a few 
months, by the daring genius of one man, there has been 
thrown open to our knowledge a river of the first rank, 
watering a region of apparently cxhaustless resources 
both for the man of science and the trader. It is about 
3,ocomihs long, has many large tributaries, themselves 
affording many hundred miles of navigable water; waters 
a basin of nearly a million square miles, and pours into 
the sea a volume estimated at 1,800,000 cubic feet per 
second. Such a piece of work is surely enough to 
immortalise a man. 

Such, briefly, is the work accomplished in so short a space 
by the Commissioner of the Telegraph and the Herald \ 
a work which he set about as a mere piece of business in 
connection with his calling of special correspondent, but 
for which Mr. Bennett had the insight to see he was 
umJftlly well adapted. A private business enterprise 
has thus accomplished what the much-instructed and 
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elaborately-equipped expeditions of learned societies have 
failed to do It would be a pity were Mr. Stanley’s ex- 
ceptional aptitude for the work of exploration allowed to 
lie fallow. Even in the basin of the Congo much remains 
to be done, and we doubt if any great results will follow 
the Portuguese expedition which Mr. Stanley met at 
Loanda. There is also South America, the centre of 
which is now more unknown than Central Africa, and 
which awaits a pioneer like Stanley to show the way to 

the minute explorer and surveyor. It is stated that Mr 

Gordon Bennett contemplates equipping a polar expe- 
dition, so that we fear he thinks he has done enough for 
Africa. But whether or not Mr. Stanley again enters the 
field as an explorer, he has written his name in indelible 
letters alongside that of Livingstone, on the heart of 
Africa. 


was c.auu'o tor man , 

It Gtihlt: & /I*/;.*/ av/i'W;.* Einc kiitiscbc Mudic. Von j 
Kmil WohlwiU. (Leipzig: I>unckcr ami Humblot, j 
1 S77 .) 

work treats with exhaustive thoroughness a 
-l question first raised about a tcnluiy ago, as early, 
in fact, as advancing political liberty rendeud its public ; 
discussion consistent with personal safety, and whit ii has j 
occupied scientific biographers pretty continuum 1> once j 
that time. The authoi’s main object in reopening an is nc, 1 
which'thc majority of recent authorities constrict a . settle d , 
in the negative, is to bring into due prominent <• the beat- ; 
ing on it of fresh evidence rendered accessible onl> within 
the last ten years, l-p to iS'>7, though it u.is Known that 
a detailed official record of Galileo’s trial \va, preserved [ 
in the archives of the Inquisition, only a few isolated and j 
questionable extracts fiom it had been made public. In ! 
that year, however, M. Henri de l’Kpinois, by permission 
of the Papal authorities, published in < \tnuo the most 
important of the documents contained in the trial rc< ord. 
These, supplemented by still more recent cor ret tions and 
additions, which it is unnecessary to particularise hcrc # j 
supplied a bodv of new evidence bearing more 01 less 1 
directly on the issue whether the Roman Inquisition, m its 
treatment of the great astronomer, had recourse in any 
degree to that test of physical endurance which formed a 
recognised part of its procedure as of that of contcm- j 
porary secular courts in cases like his. 

It was of course to be expected that in documents 
drawn up exclusively for the use of the Inquisition itself 
there would occur a number of technical expressions the 
exact meaning of which would be far from obvious to a 
reader unacquainted with the details of procedure in the 
hdy office. This accordingly turns out to be the fact, 
and interposes no slight obstacle to the interpretation of 
the fresh evidence thus presented. Wohlwill, in order to j 
overcome it, has put himself through an elaborate course 
of Inquisitional literature, studying minutely the fixed 
technical forms for conducting suits in the holy office laid 
down in manualsandingtructionspublishedforthe guidance 
of its own officials. It is obvious how firm is the foundation 
thus to be secured in comparison with the precarious 
guessing » hich would otherwise be inevitable. The tasks 
both of preliminary inquiry and of subsequent application, 
have been performed with the utmost diligence, accuracy, , 
and sagacity. ' 


It would be impossible, within the limits of this notice, 
to enter upon the detailed arguments by which WohlwiU 
supports his views. All that can here be done is to state 
the chief results at which he arrives, together, where 
feasible, with some indication of the line by which he has 
travelled. 

The final sentence delivered by the Inquisition in 
Galileo’s case contains a statement that the court had 
judged it necessary to proceed against him to “the 
rigorous examination.” 1 Libri had, as early as 1841, 
asserted, on the authority of various, inquisitional manuals, 
and in particular of one entitled “ Snrro Arscnalc della S. 
Inquisizionc,” that “ rs attic ri^otoso ” J was exactly equi- 
valent to “ torture,” and that this passage of the sentence 
was absolutely decisive of the whole question. Wohlwill 
shows, by a complete scrutiny of the 44 San o Arscnalc,'* 
that a “ rigorous ” examination in most cases meant one 
conducted under torture, but that this expression some- 
times denoted a less severe procedure. It ap|>ears that 
where the course of the preliminary investigation led 
the judges to suspect that the accused had not stated 
the entire truth, three distinct and increasingly intense 
trials of fortitude and endurance were prescribed for 
successive adoption. First the prisoner was brought 
into the ordinary hall of audience and told briefly and 
sternly that unless he could make up bis mind to confers 
the truth, recourse would be bad to the tortme. If this 
produced no result, he was next carried into tne torture 
chamber, where the use of the various instruments was 
explained to him, or he was even seized by the attendant' , 
stripped of bis clothes, and bound upon the rack, so that 
nothing remained but to set its m.u hinny in action. In 
this situation he was again invited to save himself by 
confession. If he still remained firm, the infliction cl 
the torture at once ensued. The two preliminary appeals 
to terror were described as the “verbal scaring” (territio 
vttfar/ts), and the “real scaring ” {ten i tin rrn/is), while 
the words “ rigorous examination” were reserved, strictly 
speaking, for the final scene of actual agony. Jl is clear, 
however, from passages of the 41 Sacro Arscnalc,” that in 
certain cases confessions elicited by the second method 
of proceeding were described as made under the rigorous 
examination, though this laxity of expression is cxplic itly 
stated not to extend to the first. The text of the sentence 
against Galileo therefore implies, at the least, that he was 
carried into the torture-chamber and submitted to some 
form of the territio trait's. 

The same authoritative document informs us what was 
the general character of his replies under this ordeal. 
He answered “ in a catholic manner,” *>., denied that he 
held the reputedly heretical doctrines attributed to him. 
While stating this fact the Court were careful to insert a 
saving clause that the answers so given were not to pre- 
judice other points admitted by or proved against the 
accused. The significance of this clause, which preceding 
writers appear to have passed unnoticed, is, according to 
Wohlwill, as follows : — So great was the regard professed 
by the Inquisition for assertions steadfastly adhered to 
under the torture, that in regard to whatever formed the 
actual subject-matter of a rigorous examination, the an- 
swers of the accused, if he thus stood by them, had to be 

» ‘ CiuiIicaMiifiio c*»«r neccMwrio vewr r <>ntro di te al rigoroto «ame ** 
Wohiwiltfta* fchowu that Italian, and not, uh ha* hitherto been ftfttumed, 
Latin, *a* the Language is which the sentence waft promulgated. 



accepted as true. It was therefore the interest of the according to the fixed language of the Inquisition~the 
Court carefully to define the limits within which it pro- latter proceeding did not begin until the officials and the 
posed to allow the accused this chance of escape. The accused had taken up their positions in the torture- 
saving clause under consideration was devised for this chamber. There is therefore a direct contradiction between 
very purpose, so as to prevent answers made during the the sentence, which affirms that a rigorous la mination 
rigorous examination from possessing the power of voiding was held, and the official minutes, which relate nothing 
articles of charge or admission not explicitly included in capable of answering to that designation. Jt is the de- 
the questions of the interrogating official. Its actual liberately expressed opinion of the German investigator 
application was, of course, made at the opening of the that this contradiction points to a fraudulent tampering 
rigorous examination as a preliminary to the torture, and with the trial-record, perpetrated at a time when it had 
the fact of the caveat being formally recited in the sub- become advisable, in the interest of the Roman hierarchy, 
sequent sentence is held by Wohlwill to confirm his view to obliterate, as far as possible, the traces of a mode of 
that Galileo was submitted at least to a territio realis in treatment adopted towards the great Italian astronomer 
the torture- chamber. which, if once allowed to become notorious, r would raise 

After this examination of the evidence supplied by the a cry of indignation throughout Europe. In' support of 
sentence, our author next shows, in opposition to a con- this view its author has arrayed a very strong body of 
•iderable body of influential opinion, that there was evidence, many particulars of which are of singular 
nothing in the circumstances of Galileo’s case to negative cogency. It is indeed in this latter portion of his work, 
antecedently the application of torture, and no ascertained where he examines the general claims of the Vatican 
subsequent fact inconsistent with its having been inflicted, manuscript to be considered a complete authentic and 
The absence of any reference to it in his few remaining unaltered record of Galileo’s trial, that Wohlwill does the 
letters of later date than the trial is completely accounted most meritorious service. An attempt to determine to 
for by the oath of absolute silence imposed upon all who what precise stage of barbarity the Inquisition advanced 
appeared before the tribunal of the Inquisition. The fact in its dealings with its illustrious prisoner is after all a 
that Galileo was released from the custody of the Court matter of secondary interest. On the other hand an 
three days after his final examination, and ten days later energetic effort to ascertain how far the only official 
was able to take active exercise, shows only that severe account we possess of perhaps the greatest event in the 
torture was not inflicted, but by no means excludes the whole history of science is genuine and trustworthy, must 
milder form (letfgiera tortura ), to which the Inquisitional be admitted to be an undertaking of signal importance, 
manuals distinctly refer. The advanced age of the Enough, and far more than enough, has been achieved in 

prisoner, who was at this time seventy, does, it is true, this direction in the present work to excite the gravest 

afford a certain degree of presumption in this direction, suspicions and fully to justify the warning which at its 
inasmuch as Inquisitional authorities usually incline to close Wohlwill addresses to the Roman authorities, that 
stop at the territio realis in the case of aged persons ; in the present condition of affairs only two courses remain 
they give, however, the alternative of applying “ a kind of open to them ; either to appear as accomplices in atrocious 
torture suitable to old people,” so that this indication is, frauds, or to bring the whole truth to the light of day 
after all, far from conclusive. Nothing less than a thorough examination of all the 

This clearing of the ground is followed by a detailed remaining original records by competent and trustworthy 
investigation of the minutes of the trial contained in the paleographers can possibly settle the issues now definitely 
Vatican record, so far as they bear on the question at issue, raised. Sedley Taylor 

It thence appears that on June 1 6, 1633, Pope Urban 

VIII. ordered the prisoner to be interrogated as to his The current number (January 16) of the Rivista 

object in publishing his dialogues on the Ptolemaic and European which reached me after I had completed the 

Copernican systems, threatened with the torture, and, if above notice, brings a review of Wohlwiirs work by Dr. 
this failed to elicit a confession, condemned to abjuration Scartazzini, containing original matter due to his own 
and imprisonment during the pleasure of the Congrega- independent research. The Italian critic has made 
tion. On June 21 this examination accordingly took strenuous use of the latest, and incomparably best, edition 
place, Galileo was asked whether he held, or had held, of the Vatican manuscript, that by Herr y. Gebler, and 
that the earth was in motion and the sun at rest. He arrived at conclusions in regard to the falsification of its 
denied having done so since the decree of the Index on text considerably more sweeping than those based by 
March 5, 1616, and though pressed by his interrogator Wohlwill on the less complete information accessible 
with the contrary indications afforded by the dialogues prior to the appearance of v. Gebler’s edition. As far as 
themselves and repeatedly urged to tell the truth 'freely, the two writers cover the same ground they essentially 
clung to the denial. On being told that if he persisted agree in their verdict ; the difference between them merely 
further recourse would be had to the torture, he simply being that the Italian theory is more extensive than its 
reiterated his former statement with this addition : « I German predecessor. It is gratifying to me to find the 
am here in your hands, deal with me as you please." At eminent position among historical critics to which the 
this point the report abruptly terminates with a few depth, clearness, and high originality of Wohlwiirs 
words stating that nothing further could be done, followed writings on this subject in my judgment entitle him, 
by the signature of Galileo in attestation of his own claimed for him with equal confidence by Scar taz z ini . 1 
deposition. Wohlwill points out that the threat of torture regret that the exceedingly technical nature of the new 
here recorded as delivered in the ordinary hall of audience aqngpents now advanced makes it impossible to give 
cannot possibly count as a rigorous examinition, since, | ide^of them here. They aim at pointing out the exact 
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nature of the excisions, transpositions, and other devices 
bv which the Roman forger set to work to eliminate from 
the manuscript all trace of Galileo’s haring been, as 
Scartazzini stoutly maintains that he was, submitted to 
the actual torture. S. T . 


THE AGRICULTURAL SOCIETY 
The Journal of the Royal Agricultural Society of 
England. Part II., 1877* 

T HE current number of the Royal Agricultural Society’s 
Journal is chiefly occupied with reports of the 
agricultural exhibitions held during the present summer 
at Liverpool and at Hamburg, and with reports on farms 
in Lancashire, Cheshire, and North Wales, which ob- 
tained the Society’s prizes for good management at the 
Liverpool meeting. Another report deals with prize 
farms in Ireland in connection with the competition for 
small farms instituted by Earl Spencer. Besides these 
we have two lengthy papers on the American export meat 
trade, by Prof. Sheldon, of Cirencester, and by Prof. 
Alvord, of Easthampton, Massachusetts ; three papers on 
village clubs, by Sir E. C. Kerrison, and Mr. Lawes ; a 
paper on the impurities of clover seed, by Mr. Carruthers ; 
and a short report of some investigations on foot-and- 
mouth disease, conducted at the Brown Institution. 

The international exhibition at Hamburg was one of 
considerable importance : it was devoted exclusively to 
dairy husbandry. Lying, as Hamburg does, in the 
immediate neighbourhood of the great dairy countries of 
Northern Europe, an excellent opportunity was afforded 
of noting the advance made in dairy work during the last 
few years. The great improvement which has sig- 
nalised this period is undoubtedly the use of ice in 
cream-setting. This invention dates from'] 1864, and 
is the work of J. G. Swartz, a Swedish farmer. In the 
ordinary method of cream-setting the milk is placed in 
very shallow pans, and stands for thirty-six hours or more 
while the cream is rising. The milk during this time 
usually turns sour, and the cream becomes contaminated 
with free fatty acids, with partially decomposed albu. 
minous bodies, and with other products injurious to the 
flavour or keeping qualities of the butter. In Swartz’s 
plan the milk, as soon as it reaches the dairy, is placed 
in deep metal pails, standing in a vessel full of ice. Not 
only does the low temperature reduce the process of 
change to a minimum,;but, quite unexpectedly, it also 
greatly facilitates the rising of the cream ; so that in pails 
having sixteen inches’^depth of milk the cream is nearly 
all obtained in twelve hours. The butter churned from 
sweet cream is not only very pure in flavour, but has 
rcma *^ a * >Ie keeping qualities. This plan, which is rapidly 
spreading in the north of Europe, and in the United 
Sftates, is at present scarcely known in England. One 
obstac e to the general use of the method is undoubtedly 
e d c ty of procuring a sufficient supply of ice in 
tueh a climate as ours. This difficulty has been greatly 
dimmufaed bjr the mmtig*aons of Prof. Fjord, of Copcn- 
hagen. He has shown that snow, if collected after 
thamns has begun, may be easily trodden into as small 
a compass as ice, and may be used with equal economy. 
The coOartion of mow is also far less laborious than the 
carting of ice, as the snow may be gathered in the imme- 


diate neighbourhood of the homestead. Let os hope that 
English dairy farmers will not be slow'to adopt the scien* 
tific methods of their continental brethren. 

Statistics regarding the meat-producing capabilities of 
the United States and Canada are fully given by Profit 
Sheldon and Alvord. The number of cattle in the 
United States is at present about 28,000,000, or three 
times as many as those in Great Britain and Ireland. 
The proportion of cattle to population is, in the United 
States and Canada, about 67 ; 100 ; while in the British 
Isles the propox tion is about 29 : 100. The total area of 
the farms in the United States is about 8$ times that of 
the farmed land in the British Isles, while vast tracts of 
country yet remain to be cultivated. In 1875 the number 
of acres under Indian com in the United States all but 
equalled the whole number, of acres under cultivation in 
our own country’. 

With such enormous capabilities of production, the 
only condition wanting for a large export trade is a cheap 
and efficient means of transit. That such a mode of 
transit has now been established is proved by the quan- 
tities of meat already exported to England. We received 
in 1876, from New York and Philadelphia, 19,838,895 lbs. 
of fresh beef ; and the trade has so rapidly extended, that 
in the first four months of 1877 the imports exceeded 
the whole import of the preceding year, and amounted 
to 22,8l2,I281bs. 

The means adopted to preserve so perishable an article 
as fresh meat during the long journey from America to 
1 England is artificial cold. The cattle arc slaughtered at 
the port of embarkation. At the establishment in New 
York an ox is killed, and the skin and oflf.il removed in 
the space of three minutes. The carcase is then cooled 
to 40 K. in a room through which a constant current of 
cold air is maintained from an ice chamber. Afttr forty- 
eight hours the carcase is cut up, and placed in the 
refrigerators of the steamer, and thus conveyed to 
England. During the voyage a temperature of 37*— 40* 
is maintained, a stream of dry cold air being circulated 
through the meat-chamber. 

The source of cold has hitherto been icc, but a new 
cooling agent of great power and adaptability promises 
soon to supersede the use of ice. The invention is due 
to Messrs. GifTard and Berger, of Paris. In their process 
air is condensed by a steam-engine, the heat evolved on 
condensation being removed by a stream of cold water. 
The cool condensed air is then conveyed to the chamber 
which is to be refrigerated, on entering which it is 
allowed to expand again to atmospheric pressure. The 
cold thus produced is intense. The ease with which the 
cooling power can be conveyed to distant places, and the 
fact that ventilation, as well as cold, is accomplished, will 
probably procure numerous applications for this valuable 
invention. 

For the extension and success of the American meat 
trade we now only require to erect suitable refrigerating 
stores, and to provide refrigerating railway-cars, for the 
safe conveyance and preservation of the carcase after it 
has reached our shores. 

We have no space to refer in detail to the remaining 
articles. Those who feel an interest in the improvement 
of the agricultural labourer will find much suggestive 
matter in the papers on village clubs, while the kindted 
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subject of the improvement of peasant farmers is ably 
discussed in Prof. Baldwin’s report on the Irish prize 
farms. R* W. 


OUR BOOK SHELF 

Oregon : its Resources , Climate , People , <?//</ Productions . 

by H. N. Moseley, F.R.S. (London : Stanford, 1878.) 

This little manual is the result of a visit paid in July and 
August last by Mr. Moseley to Oregon. Mr. Moseley gives 
not only the results of his own observations, but has taken 
the trouble to consult carefully and give the gist of official 
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physical science in recent years, were undoubtedly first inferred 
and generalised from certain similar laws in the theory of forces 
which, as we find noticed by Prof. Tait in Nature (vol xiv 
p. 462), were first propounded by Newton. 1 If in ^ ‘ m ' 
chanical system, Newton observes, urged by any forces, to 
which we must add those which arise from friction, the action of a 
force reckoned as a gain in the system is measured by the product 
of its impulse and the space through which it is pushed back or 
as a loss in the system when the product relates to a space 
through which the force is allowed to act, and if as action of the 
same kind in the system we also count its gains and losses of 
actual energy of motion, the whole amount of action in the 
system remains unchanged during the motion. Viewed from the 
standpoint of the laws of motion, force, and matter, which 
Newton starts with in the 0 l'rincipia,” and keeping in mind the 


condition of Oregon. Mr. Moseley has done a public XTjd ll fcly be called the action of a force in 


service in undertaking this task, and wc recommend his 
book to all who contemplate emigrating. It will answer 
nearly every question an intending emigrant is likely to 
ask, and gives, moreover, very definite advice as to the 
kind of people for which the state at present is suited. 
The book contains an excellent map of the state. 

A Handbook of Common Salt . Uy J. J. L. Ratton, M.D., 

M.C. Madras College. (Madras: Higginbotham and 

Co., 1877.) 

This work is not to be judged as a scientific treatise, but 
as a practical guide to the manufuf lure of common salt 
from sea-water. The author has fulfilled the purpose 
which he set before himself in compiling the book. 
Starting with a brief historical introduction, he proceeds to 
lay before the reader a concise statement of the principal 
chemical and physical qualities of salt. The occurrence 
of salt as a mineral is then shortly discussed ; the 
analysis of natural salt occupies a small chaptei, which is 
succeeded by others upon the hygienic value of salt, and 
upon the agricultural uses of the same substance. The 
principal rock-salt deposits arc described, and the mining 
operations sketched. 

After these chapters, which must be considered as 
introductory, the composition of sea water is discussed ; 
the leading facts concerning evaporation of solutions of 
mixed salts, and fractional precipitation of the saline sub- 
stances, arc clearly laid down, and upon these the theory 
of salt manufacture is shown to be based. 

Details of the salt manufactuic aie then given, followed 
by descriptions of the growth of “spontaneous salt,” of 
the manufacture of salt from brine springs, of “earth 
salt,” and lastly, of salt lakes. The final chapter is 
devoted to a discussion of the beatings of taxation upon 
the salt trade. 

The book is written from the Indian view-point, and is 
rich in local illustrations of the manufacture ; but the 
author has endeavoured to make, and we think has 
succeeded in making, the work a leally good manual of 
general applicability. 

The autnor is to be praised for the carefulness with 
which he has gathered together and arranged a large 
mass of facts ; the result is a most useful and convenient 
little book of reference. M. M. 1 *. M. 

LETTERS TO THE EDITOR 


vulgarly be called the action of a force in 
increasing a body’s energy of motion, this proposition at first 
looks like a truism ; but the idea of potential energy here coined 
by Newton 2 is really an essential one ; and it besides allows the 
mode of action of some forces of very common occurrence in 
nature to be described more simply than they could be without 
it. The force of gravitation, of attraction and repulsion between 
two bodies permanently clcetiificd or magnetised, and all dual 
forces or actions and reactions directed along, and depending only 
on the distance between two bodies, and not at all upon the 
time, are of this kind. The force can l»e completely described 
in these cases (and it may be looked upon in the iirst instance as 
only a measure of convenience) by the permanent gradient of 
energy- variation everywhere ; and hence also by the permanent 
change of energy from one distance to another, when, as is sup- 
posed in this example, the dual force paii acts along the line of 
centres ; since then the change > of actual energy which it produc 
(acting alone upon the bodied arc independent of the rotation of 
this line, and may be regarded either as produced with the 
natural motion of this line s rotation or by the same forces acting 
along a fixed line of ccutio. When two such bodies approach, 
or recede from each other, whatever time elapses or whatever 
course they may pursue about then centre of mass, not only 
arc the momentary tiamfeis tatween actual and potential 
energy equal in energy value at every moment of the motion 
(for this is general, and by this condition only the bodies return- 
ing twice to the same distance from each other might have very 
dilTcrent energies of motion at the two returns) ; but the whole 
energy of motion which can be gained between two distances is 
a definite one, and as thb would not be so if the bodies returned 
twice to the same distance with different actual energies, noi if 
they returned twice to the same distance with different poten- 
tial energies, it follows at once that not only is the sum of 
the actual and potential energies at any one distance invariable 
with the lapse of tm>*' and with any intervening motions of the 
bodies, but since the gam of actual energy from this distance t > 
any other is the loss of potential energy, the sum of these two 
energies is also the same at one distance as it is at another, and. 
it therefore varies neithei with the time nor wdth the distance o! 
the bodies from each other. 

In this illustrative example of two liodics (otherwise un- 
impcllcd) exerting upon each other a permanent action and 
reaction, several poini* connected with the use ot the term 
“potential energy,”, as jud described, require attention. In 
the first place, whatever the real forces are (acting in “ absolute 
space”* 5 ) upon the two bodies, the Newtonian law’* of motion 

* On reading the passage again (which 1 here dcsc»il*cJ from mem >r> 

1 find that its statement is verbally but not substantially ditterem lr>.m 
what 1 wrote above, ami that m Newton’s statement the signs are merely 
taken opposite)) . Newton thus describes an " acceleration ” {a gain of actual 
energy) as a *’ resistance ” (; ... a I orce ) overcome, with a correq>ouduig loss 
of action in the system. This u the m nlern view >.f equivalence between 
potential and actual "action” or energy, but uith the stgns r/these action* 


\Tk< Editor fat MJ hm«lf SSSS * t “°" ' °"" er * v 

by his correspondmts. X Other t an he undertake to return, a Newton, in fact, anticipated Ii'Alcmherts principle; and if we apply 
or to correspond t Oith the uniters •'/, re/a ud manus, riots. 1 1 ' Alembert s principle to the motion oj a Single particle, the way in which 

[7 he Editor urgently nouests , enespnideuts to k,ep their lettets as 
short as possible . The pressure on his .y\.\ e is so grait that it 
is impossible otherwise to ensure the aptwraihe etm oj «<w- 
munuations containing intetestmg and noi'd puts.] 


The * Phantom ” Force 

The famous principles of conservation and dissipation of 
energy, which have done so much to promote the progress of 


„ recognition c . 

energy w ill presently be understood, although it also reverses itc signs of 
both ol the energies v maenad. 

3 The term ,, .«hs>lu:r space,” or the simpler word “spate,* used in 
Newton's enunciations ot the laws ol motion us the field of action ot “ lorce " ■ 
is nothing more ihan a sjttie whose origin is either tlw: centre of mass of all 
the bodies under actual observation, or any space in which that centre m 
moving unitorml) in a straight line. If we extend our observation to new 
* **-- 4 "-§iiid not to be moving uniformly in the original space, the old space 
mustMP given up, and a new- one must be adaptcJ (recofmsin# the new 
masses*, to enable us to state all the lorce* and to describe the mou<M* 
plctely, of all the bodies under observation (which b the sole problem and 
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o: h that their wh fie effect ia altering the energy of motion 
? the two bodies at any instant is divisible into two parts, that 
wbivh ’he forces, removed to the centre of mass of the pair, and 
»ctin * there on their joint mass, will have on the joint mass in 
absolute space, and that which is represented by the sum of the 
bodies* changes of actual energy reckoned in a space which has 
this centre ol the masses for its origin. If we call the latter changes 
their local changes of energy, and professing ourselves entirely 
ignorant of motion and position in absolute space, confine our 
attention to describing the motions of the bodies in the specified 
or local space, the abstract laws of dynamics again tell us that in 
this local space the motion of the bodies is what arises from an 
equal and opposite action and reaction exerted mutually between 
them Suppose this to be of the permanent kind above 
described (which occi :s frequently in natural actions, as already 
mentioned), then as regards the local motion and its forces (now 
equal and opposite, and quite distinct from what they wcie 
abstractly), tbe aliove proposition may be predicated of them 
which asserts that the local energy of motion and local potential 
energy together have a constant sum. In our circumscribed 
sphere of observation the energy of motion is entirely known, or 
in other words, if we follow the bodies along any course from 
one point to another, not only all the changes and the sum of 
the changes of their actual energies, but also their energies at 
first, and therefore their energies at last, are known by a succe bsive 
process of integration. We know from the permanency of the 
energy- gradients along the line of centres that the sum of the 
energy changes between the two given points is independent of 
the cour-c or lapse of time in which the final point is reached. 
Instea 1, therefore, of making a new successive integration for every 
course, one such integration for all expresses the total change of 
energy between the points, and as this is possible for all points 
cr configurations which the bodies can reach from their first 
configuration, if a scale of such energy changes reckoned from 
some starting one is made out for all the different distances from 
each other at which the bodies can be, the scale value will be 
nothing at the starting distance, ar.d will have determined values 
at all other distances. We would use tbe scale by saying that 
the actual energy at any distance only differs from the scale value 
by the starting* energy to be super-added ; or the excess of the 
actual energy above the scale value is everywhere constant, an 1 
everywhere cqud to the actual energy at the initial point. This 
concise description of the motion, as r ar as the actual energy 
at any moment is concerned, accords with tl c mathematical 
usage of collecting variable quantities thus simply related 
to each other and to constant quantities on or.e side, and 
constant quantities on the other side of an equahty ; but a further 
simplification of its expression is effected tl tlio^e scale values 
which mean increase of energy from the starting-point are callul 
“negative,” and those denoting loss or decrease of actual energy 
are called " positive ” ; for having constructed a new scale on tins 
convention (which wc may call the negative scale), to use it wc 
must first change the sign of any value in it before applying the 
last proposition. As that expression tells us that the lemainder, 
on subtracting the former sca.o value from the actual energy at 
any point, is constant, this operation of subtraction, a ter altering 
the sign of the new scale value, is simply equivalent to adding 
the new scale value without altering its sign. With this con- 
vention, therefore, that an increase of actual energy is a nega- 
tive increase, or, in other words, a decrease of the negative scale 
value, we may put the sentence describing the actual energy in 
every part of the motion in these much simpler words. The 
sum of the actual energy and of the negative scale value is every- 
where constant and equal to the actual energy at the starting- 
point of the scale, which we may call the initial actual energy. 

hen increase of actual energy coincides with decrease of 11 nega- 
tive scale value" (as we have just seen), and also as it is usual to 
express it with “ work done by * (***- »» incroiv nf nenalivc 


increase of negative 


a force,” 
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scale value represents work done against a force as it is expressed 
in the new phraseology of the science of eucrgy, or with ''potential 
work." The actual energy of the material couplet is everywhere 
fixed and determinate (when it is once started), but if we speak 
of the negative scale value as •* potential energy ” the amount 
of this at various distances depends upon the distance chosen as 
the initial one, when it is zero. Thus if we reckon the potential 
energy of a swinging pendulum, drawn by gravitation towards 
the centre of ihe earth (whose motions of rotation and of oscil- 
lation relatively to the common centre of the globe and of the 
pendulum-bob may be disregarded, so that, with the exception 
of gravity, only a force perpendicular to its motion guides the 
bob in a space, referred to the common centre as origin, which 
we may identify with the place of the experiment) from the top 
of the arc, where the actual energy of the bob is zero, this must 
be the sum of the values of the actual and potential energies 
throughout the motion, and consequently at the highest point 
the potential energy is zero, and everywhere else it is negative, 
while at the lowest point of the arc, where the actual energy is 
a maximum, the potential energy reaches its greatest negative 
value. If, on the contrary, we select the lowest point of the are 
as the starting-i>oint, and call the potential energy at this point 
zero, making the sum of the two in all parts of the motion 
thereby equal to the greatest value which the actual energy can 
have, the potential cuergy must elsewhere supply the deficiency as 
the actual energy abates, or have positive value in all other posi- 
tions of the bob, ami at the highest points of its swing, when the 
actual energy entiiely disappears, it will reach its greatest posi- 
tive value, equal to the greatest value of the actual energy at its 
lowest point. Hy one such system, therefore, the motion is as 
perfectly described as by the other, anti by a different choice of 
zero- points the individual amount of the potential energy is thus 
evidently disposable at pleasure, while its difference between two 
points yet always remains the same, llut by taking the zero 
point where the actual energy has it* greatest value, the advan- 
tage is obtained, as in the last arrangement for a pendulum, that 
the potential, like its partner, actual energy, will never be less 
than nothing, and its values will always l»c positive. With its 
zero point so taken, and with a special choice of mas* in the 
moving body attracted or repelled, whose course is followed, the 
scries of negative scale values or of potential energies jest de- 
scribed is termed 44 the potential "or the 44 potential function ” of 
the force upon It ; but its definition for any permanent force-pair 
supposes the total absence of all such coustuming forces as tin sc 
of the pendulum string, and the bodies must be left pciiccdy 
free to approach or recede from each other to the centre, or to 
the furthest imaginable distance unimpeded by any forces foreign 
to the pair. In such material couplet* it ii also sometimes uu« 
tomary to reckon their combined energies actual and potential in 
a space having for its origin one of the bodies themselves instead 
of the centre of their mass. The motion of the standard body 
then disappears, and that of the other body becomes the relative 
motion ol the two, while at the same time a certain mean hush 
must l>c supposed centred in the moving body, so that when the 
product of this, multiplied by its new acceleration, is taken, its 
impulse relatively to the stationary body (which is now the rate 
of change of energy of the pair with the distance between them) 
may not undergo any alteration by the change of origin. Reckoned 
in this way, either of the bodies may be saul to have energies ol 
motion and configuration in the space relative to the other body, 
whose sum is constant. 

Newcastle-on-Tyne A. S. llERS r HEL 

( To be continued.) 


Aid of the Sun in Relation to Evolution 

It is not often that it will fall to the lot of the physicist to 
harmonise such important theories as those of evolution and the 
nebular hypothesis, and much credit is due to the boldness and 
the originality of 1 >r, CroiTs attempt to do this. At the present 
time the great majority of scientific men hold the truth of both 
of these hypotheses in spite of the fact that serious difficulties 
exist in them winch admit of only doubtful explanation, so that 
it is certain they would be considerably strengthened if it were 
found possible to dovetail them one to the other without unduly 
straining the conditions of either. That Dr. Croll has effected, 
this important service is, I think, very questionable, although I 
fully believe it is attainable. 

In advocating bis own views in Nature (vol. xvu. pp. 206, 
rf*?.), •adiahii other publication* Dr. CroU ban anticipated 
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two formidable objections which he foresaw would be brought 
against them, namely, the improbability of two bodies endowed 
with enormous energy in the form of rapid motion coming 
into actual collision with one another, and secondly, the 
want of experience of like movements in the universe. It is 
but seldom that a theory, however ingenious, can !>e upheld 
against two antecedent improbabilities, but granting Dr. Croll 
all he asks, even to the existence of non-luminous bodies moving 
through space with a velocity of 1,700 miles per second, there 
may still dc brought more serious objections than either of the 
above. Our knowledge of the actual motions of the stars in 
space has recently been greatly extended, and it is now well 
known that proper motions exceeding thirty miles per second are 
very rare, and that probably there is no well-authenticated case 
of a velocity greater than forty miles per second. It has long 
since been ascertained also that the proper motion of our own 
sun in space is at the rate of four miles per second only. It is, 
of course, possible or fortunate that the two bodies from whose 
collision the solar nebula originally derived its vast stores of 
heat might be of such equal masses ami velocities that the mo- 
tion of translation should be so nearly destroyed, and the whole 
converted into heat, but it is inconceivable that amid all the 
diversity of dimensions of the heavenly bodies it should invari- 
ably happen that the resultant movement of the combined masses 
should be reduced to such insignificant figures as the above. 

It is strange that it should not have occurred to Dr. Croll that 
the heat generated by the impact of two bodice in such rapid 
motion cannot be considered as remaining constant for nearly the 
length of time he computes^ l»ccausc the rate of radiation from 
so intensely heated a sun will l>c enormously greater than it is 
now. Indeed the origin of the solar heat docs not materially 
affect the question at issue, which is rather of the means of con- 
tinuous and equable supply than ol the primary source. The 
contraction theory of Helmholtz addresses itself to meet this 
difficulty, but alone il is probably insutlicient. In the Popular 
StinucKn'irw of January, 1875, J have directed attention to 
other possible and supplementary means of heat supply, which, 
being continuous, will tend to prolong the period during which 
the radiation of heat from the sun shall be nearly constant, and 
hence favourable to the development of organic life. Without 
advocating any peculiar views of my own which recent disco- 
veries have necessarily somewhat modified, 1 content tnyself 
with pointing out what appear to me to be grave difficulties in 
the way of accepting the theories and explanations of Dr. 
Croll. John I. I'i.ummi'R 

Nacton, Ipswich 

Faraday's " Experimental Researches ” 

Poulin .Ess many of your readers will have observed an 
advertisement of a well-known antiquarian bookseller professing 
to be able to supply “a perfect copy” of Faraday’s “Experi- 
mental Researches” at a price not too exorbitant for a complete 
original copy of that priceless work. 

Any who may have applied for the work will, perhaps share 
with me the indignation with which they discover that the so- 
called perfect copy is only such in virtue of being a “ facsimile re- 
print ” [sic) not twelve months old, though dated on the title-page 
1839. But perhaps scientific men arc too innocent of the ways 
of antiquarian caterers to receive with calm contentment the 
assurance that they have not been deceived. 

Sii.vanus P. Thomtson 
University College, Bristol, February 5 

CLAUDE DERXARD 

I N rapid succession we are compelled to chronicle the 
recent serious losses by death to French science. 
To the names of Lcvcrrier, Bccqucrcl, and Regnault, wc 
regret to add that of the equally famous physiologist, 
Prof. Claude Bernard, who died in Paris on the evening 
of February 11. He was bom at St Julicn, near Ville- 
franche, in the Rh6ne department, July 12, 1813. After 
completing a course of study in the Paris faculty of 
medicine ne was appointed hospital- surgeon in 1839. 
Two years later he became assistant to the well-known 
physiologist, Prof. Magendie, in the College dc France, 
and continued in close connection with him for thirteen 
years, during the last half of this time lecturing himself 
as privat-doccnL A series of notable discoveries made 


during this period caused his election, in 1854, to the 
Academy of Sciences, and his appointment to the newly- 
founded professorship of general physiology in the Col- 
lege de France. This he exchanged in the following 
year for the chair of experimental physiology, a position 
which he occupied up to the time of his death. 

As an original investigator, Bernard stands among the 
foremost of the century. He entered upon his career at 
the epoch when Magendie, the chief founder of the 
modem French school of physiology, had completely 
altered the character of this study by the introduction of 
a variety of experiments on living animals, such as the 
action of the alkaloids, Ac. Bernard entered with en- 
thusiasm on the new fit Id of experimental activity opened 
up by his rruister, and by a swift succession of remarkable 
discoveries with regard to the changes taking place in the 
human organism, guidt d the young science into a com- 
pletely new channel. Ol these the most important were 
connected with the phenomena of digestion, and espe- 
cially the relation of the nerves to these processes. Per- 
haps the most valuable w as the exhaustive investigation 
into the functions of the pancreatic juice (in 1850), in 
which he showed that this fluid was the only one in the 
digestive apparatus cap ibk* of so modifying fatty matter 
that it can be absorbed by the chyle ducts, and that the 
digestion of this portion of the nourishment introduced 
into the system was its sole purpose in the animal 
economy. Another discovery at this period, which 
attracted universal attention, was that of the saccharine 
formation in the liver. Bernard found that not only was 
sugar a normal constituent of the liver, but that while the 
blood, on entering into this organ, was completely free 
from saccharine matter, huge amounts of the latter could 
be detected after il left the liver lo pursue its way to the 
heart. Interesting as this fiu t was, it was eclipsed by the 
discovery of the two remarkable connections between 
this function of the liver and the nervous system. 

It was ascertained, lust that this normal formation of 
sugar in the liver could be totally interrupted by severing 
the pneumo-gastric nerve in the neighbourhood of the 
heart ; and secondly, that by wounding a certain place 0*1 
the fourth ventricle of the brain, near the origin of the 
eighth pair of nerves, it was possible to cause such an 
abnormal formation ol sugar that an animal within two 
hours after such an operation showed all the symptom * 
of diabetes. In recognition of these brilliant experiments 
the physiological prizes of the French Academy were be- 
stowed upon Bernard in 1851 and 1853. In a continuation 
of this line of research in 1859 he made the important dis- 
covery that the sugar for the embryo is prepared in the 
placenta, and not in the liver. Shortly previous to this time 
he published the results of extensive observations on the 
temperature of the blood, in which he showed th it 
remarkable alterations in the degree of warmth take place 
on the passage of the blood from one organ to another, 
especially in the diifeient parts of the digestive and 
respiratory systems. The absorption of oxygen by th, 
blood formed the subject of a memoir in 1858, from which 
it appears that the coefficient of absorption diminishes 
gradually with an increase of temperature, and becomes 
7cro at 38"— 40" C. in the case of mammals, and 40 0 — 44 
C. in the case of birds, vit , at the temperatures at which 
death sets in. The respective amounts of oxygen m the 
arterial blood, and red and black venous blood were like- 
wise carefully estimated, and the chemical causes for the 
differences in colour revealed. Among the other leading 
researches of Bernard must be mentioned those on the 
comparative properties of the opium alkaloids ; on the 
poisonous properties of curarine ; on the sympathetic 
nerves in general ; as well as numerous investigations 
on the individual processes in the act of digestion. 
Manwf these discoveries, as well as the results deduced 
from*em, have formed subjects for long-continued 
controversies. With rru*e exception?, however, not only 
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Bernard’s experimental correctness, but the soundness of 
his theoretical deductions, have been universally recog- 
nised by leading physiologists. 

As an author Bernard was not so fertile as most of the 
scientists of the present day in France. The few works 
emanating from his pen are regarded as standard even 
outside the limits of his own country. This is especially 
true of his 44 Lemons de Physiologic Experimental Apph- 
qu£e \ la Mtfdecine” (1865% a work valuable not only for 
the exceedingly thorough, systematic, scientific treatment 
of the subject, but also on account of the numerous indi- 
cations for the application in medicine and surgery of the 
results gained by physiological research. His other works 
are 44 Lemons sur les* Effets des Substances Toxiques ct 
M edicamenteuses,” 1857, “Introduction a l’Ktudc de la 
Medecine Experimental*,” 1865, and *• Lemons de Patho- 
logic Experiment ale," 1874. 

As a lecturer Prof. Bernard was not only peculiarly j 
successful in the professor’s chair, but was also distin- j 
guished among the saransol Paris for his able and lucid 
presentation of scientific facts to general audiences. He 
was busily engaged in the fulfilment of his professorial 
duties when the short sudden disease preceding his death 
interrupted the courses of lectures, and put an end to a 
life of rich and varied scientific activity. 

As a mark of the universal respect and honour in which 
he was held, the authorities of the French Republic have 
decided that his funeral shall be at the expense of the 
nation. T. H. N\ 

A PHYSICIAN'S EXPERJMLXT 


of 7} oz. of food costing only 3,/ per day. Milk was not 
so cheap for food as Gloster, Dutch, and American 
cheese ; because they had to pay for the water it con- 
tained. Doctors recommended 2 or 3 lbs. of food daily 
to repair the waste of the system ; but he asserted that 
the waste of brain atoms and nerve force could not be 
measured. The food eaten had to be disposed of at great 
cost of life and strength, and he believed the wisest plan 
was to eat the smallest quantity that would properly support 
the body. The fourth week, his food being similar, weighed 
3 lbs 6 oz., costing is. 2 Ji/., giving an average of 8 oz. ■■ 2/. 
per day. He considered iV oz. the minimum and /J oz. 
the maximum quantity of food that should be taken per 
day. The total weight of his food during the four weeks 
was 14 lbs. 6 oz., costing q.f. 8 b/., average per week 
3 lbs. oz. ; per day 8J oz., costing per week 2 .w 5 «/., and 
per dav~4l</. He then added soups, puddings, eggs, &c., 
and the tilth week his food weighed 3 lbs. 1 2 i oz., costing 
3 s. 4</., being at the rate of 8i oz., a 5^/. per day. For 
ihe sixth week the figures were 63 oz., at 2 s. 1 //., or 9 0/. 
at 3! <i. per day. He had taken the diet without stimulants 
and had experienced a constant increase of health and 
strength and power to work, and his weight had remained 
at about 12 st. 2 lbs., except that at the end of the fourth 
| week there had been a slight decrease which had since 
been recovered. The experiment had been fairly made 
upon an average subject and the results were satisfactory. 
He was convinced that they ought to give rest to the 
stomach, and that this would cure all cases of dyspepsia. 
The diet question was at the root of all diseases. Pure 
blood could only be made from pure food. Proper atten- 



particulars of a 44 Dietetic Experiment ” upon him- 
self, which he had made with a view to solving a 


lion to diet would reduce the rate of infant mortality and 
remove many diseases. If the di ink of a nation were 
pure and free from stimulating qualities and the food was 
also pure the result would be pute health. 


difficulty as to the quantity of food per diem which — 

would test sustain health. He had always been tempe- j SOCIAL ELECTRICAL NERVES 

rate, his only excess being to be overworked. He rose ! 

between five and six, and worked well through the day, O l * K niodcrn Mercury since the year 1846, when the 
but avoided night-work. He seldom knew pain, never ^ first system of electrical highways was laid down 
took medicine, and had excellent health. He usually ate ; from the metropolis to Norwich, Southampton, Crewe, and 
twice in the twentv-four hours, at nine and five, because, ’ Exeter, has not been idle. The wonderful development 
for him, long rest for the stomach was better than shorter of the laws enunciated by Wheatstone which regulate 
intervals. He appeared to sleep better for not eating after the transmission of electric currents through solid con- 
four o’clock. Every one should sleep upon, at least a quiet ductors has resulted in some very remarkable mven- 
stomach. He had carefully noted the 44 drv weight " of tmns. At the date at which we write, from a crude 
the food he had taken, oatmeal, &c., he counted as dry beginning when with difficulty electric speech could be 
weight. The weight of water forming a large portion of all conveyed to such limited distances as M mehester an d 
food had not been reckoned, because it did not supply nutn- Norwich, we are now able to record the transmission ot 
tion. Eggs and milk were perfect foods, but were largely ; the < Hiecn’s speech to the confines of the empire in a 
composed of water. Milk was the most perfect food, though minutes. 

not the best for adults. He began on November 5, his food * Since lhc fi«t introduction of private and social tele- 
being chiefly bread, fruit, milk, and vegetables. During graph y in i«br, when Reuter first proposed to connect 
the experiment he had taken no flesh meat, wine, beer, the Reporting Gallery of the House of Commons with 
spirits, tea, cofTee, or tobacco. With regard to smoking, the editor s room of each of the leading metropolitan 
if it were the good thing people said it was, why not newspapers, the electrical wire has become the means of 
encourage their wives and daughters to smoke ? Medical reducing the cost of newspapers and of sending the news 
authorities differed as to the quantity of food that should almost simultaneously over the country. Before that 
be eaten, and it was a common belief that the more food time the press paid large sums fur “special correspond- 
we ate the greater would be our strength. ! cnls >” ami P a pc rs w «re exceedingly jealous of each oth -r's 

week, the lecturer stated, he lived on bread, privileges. 

m»lk, fruit, and vegetables, the total weight being 3lb. ! ^ tar by year the public have reaped additional advan- 

9^oz , costing ys. !✓/., a daily average of 8 oz., costing ' tages. Submarine telegraphy now includes within its 
L* V , lh ! S uas ^ghtly below his standard of U. a day. 1 Zealand, Japan, and the western shores of 

He felt better, and clearer, and brighter than usual, bouth America. 1 he private wire system of alphabetical 
I he second week he studied quality rather than cheap- telegraphy between offices and works, carried out over the 
!£?*’. h “ « bcMI ? Food of Health, milk and fruit. ! chief centres of the United Kingdom by Holmes iu 
1 ^ ^1 weight 4*b. 4goz», cost v 81/ average per diem i* still further process of development. The 

9foz., costing 6ib/., and nothing could have been better, express speed of the Wheatsronc automatic system, 
physiologically, than the effect of that food upon him. duplex and quadruplex telegraphy, and the telephone of 
His digestion was simply perfect and the action of the Beil, with its delicate electrical sound-wave indications, 
whole system as good as it co’ulj be He then dis- ! have ail passed into practical e-.isiemx and become the 
contmutd milk as unnecessary, F or t h e ‘ third week the | property of the civilised globe. bull, notwithstanding 
total amounted to 3 lbs. 2 oz. g JV mg an avtra ! the advances indicated, much remains to be dor.e. 
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A recent remarkable advance in the arrangements 
necessary for utilising the transmitting power of the elec- 
tric fluid over the metallic nerves of speech we propose 
to bring briefly under notice. 

In every electrical circuit, so far, the limit of usefulness 
has teen restricted to the number of speaking stations or 
instruments that could effectively be placed in circuit 
upon the wire, and by the interference and confusion that 
arises when more than one instrument is used at the same 
time on such a circuit. To place upon an electrical circuit 
more than eight or ten instruments has been practically 
found impossible, the resistance of the instruments them- 
selves bting no small rhinent of trouble, while the inter- 
ference and interruption from multiple speaking has 
hitherto been found an insuperable difficulty, and one 
that has greatly tended to dip the wings and usefulness 
of our modem Mercury. A system that will obviate this 
trouble and enable any number of instruments to be 
placed in connection upon the same circuit without the 
possibility of wtcilvtvucc or confusion, opens up a new 
era in the usefulness of the telegraph as applied to social 
purposes. It is such a. system that will now be described, 
a system that promises to revolutionise the systems that 
at present spread over our chief manufacturing cities, and 
guard the security of property. 

A simple illustration will explain the principles of this 
auto-kinetic system. Let us suppose a tramway to be laid 
down through the streets and suburbs of any of our large 
manufacturing centres; the two rails will thread the 
thotoughfates in every direction, and at each junction, or 
point of deviation down a bye street or other divergence, 
a set of points are la d. There is practically no limit to 
the number of these points that may be placed along the 
line ; they may be one or one thousand. They remain 
<|iurwcnt and of no value as far as the effective running 
of the car upon the tramway is concerned until the car 
passes over the special set of points that happen to be 
ictunivu in the transit of the car hum its starting-point to 
its etc st ination. The other nine bundled and ninety-nine 
sets of points lcmain ready for use whenever the car has 
occasion to pass over them, and then presence does not 
111 any way impair the usefulness of the tramway. The one 
m t of points biought into use has been effective in so far 
that tin y have enabled the car to reach its destination, 
•itid, inn ing, been used for a monn nt, they have again 
revuied to Muir original position ; while the fact of their 
being used has in no way affected the utility or efficient y 
of the lemainmg points should any be required to pass a 
car. 

Again, suppose two or three cars to be running over 
various sections of the tramway at the same time, each 
c;u could pass over its points on its journey without 
tlitnmt m to the others, although all the cars might be 
passing points upon the tramway at the same instant of 
time ; the using of these two or thire sets of points would 
not inlet fete with the remaining 990 odd sets of points 
which at anv moment might also individually be called 
into riquiMtion. Now the swtmof chctric circuits to 
be desenbed may be likened to that of the tramway-line, 
with its accessory junctions and points. A system of two 
parallel wires is earned thiough a town. These wites in 
paiis may be supposed for the purpose of the present 
explanation to ramify continuously in every direction from 
a ctntiiil station up this street and down that, and to 
embiace within their area the entire commercial and 
social community. Like the points in the tramway 
system, so upon the metallic circuit laid down, speaking 
instruments may be placed at v.nious points and stations 
along the route, one or 1,000, because in the auto-kinetic 
system under notice, no instrument is in circuit unless it 
is, like the points on the tramway-lme, being used. A 
car going over the points makes those points for the time 
being a portion of the ti am way -line. So the circum- 
stance of using the instrument upon the auto-kinetic sy stem 


makes that instrument for the time being a portion of the 
electric circuit, and the wires are alone occupied by this 
transmission. r J 

Should any second or third instrument in other portions 
of the circuit be brought into requisition at the same 
interval of time, no interference can take place As no 
two cars could run over the same points on the tramway 
at the same moment, so no two instrument in the system 
under notice can speak at the same time, but the second 
or third instrument will automatically succeed the first in 
the order in which they stand along the line from the 
central station ; just as two or three cars would pass 
the tram points in the order in which they had been 
placed upon the line. 

The value of this new system of arranging metallic 
circuits and the instrumental connections, whereby the 
instrument is only a part of the electrical circuit so long 
as it is speaking, being thrown off immediately upon the 
cessation of the speaking current, cannot be estimated or 
appreciated except by a special reference to its practical 
development as regards the public and social telegraphy 
of a large city. This- will be fully demonstrated in a 
subsequent paper by reference to the system of police, 
fire, and social telegraphs proposed to be shortly carried 
out for the Corporation of Glasgow, a system at once the 
most comprehensive and complete tint has as yet been 
devised for affording multiple speaking stations upon the 
same conducting wires without possibility of interference 
or confusion. 

( To /,' iOntir.ui\i.) 

OUR ASTRO X KM 1C A L COLUMN 

Tin*. Star Lai. an nr. 1*1031. It is somewhat singular 
that this star, which was <>‘>v ned hv Lal.inde,on March 21, 
1797, and then rated ni. should have been so little 
observed since that yc.n. It is not in Piaz/i or Taylor, 
but it was observed tine* times by Argc'ander in the 
Honn southern zones, vi / . /. 283, March 6, 1850, when it 
is called fm. ; in Z. 358, Ptbruuiy 16, 1851, where we find 
it estimated 4m., and ag.rn in /.. 400, March 8, 1852, 
where it is 5m. These e.icumstances taken together 
appear to point to cons.duahlc variability. The star is 
in an isolated posi.ion on the borders of the constellations 
Hydra and Antlia. 'i he mean of the Honn observations 
give-* for its position 18; *«\ R.A. 9h. 34m. 26 40s . N.P.L). 
112 54'4i"*o. Lalamlc •> K A. is one minute less than 
1 Argel ander’s — yet it looks right in the histoire Celeste, 

| Pet haps one of our meridional obseivers may find oppor- 
; tunity to revise its position and the s’ar may be further 
I recommended to attention on the score of probable fluc- 
tuation of light ; though it should be remarked that there 
arc other cases of discordant magnitudes in the Honn 
southern zones for stuii not yet entered on the list of 
vai tables as in e\ Cams Majoris for instance, for winch in 
three observations the magnitudes arc 5, 3, and 2. 

VAKl Mil.E N KIU’L.t Prof. Winnccke in directing 
attention to the nebula 11 . II. 27S as probably aiiording 
the fust indications of perioJLal va»wbihty of a nebula, 
icfers to the one discovered in Tauius on October 11, 
1852, by Mr. Hind, as affording the single case where 
astronomers generally have been agreed as to variation. 
That nebula was detected on the morning of October 1 1, 
in one of ihe most magnificent skies experienced in the 
Regent’s Park, being caught at once in slow sweeping, 
w ith the low power-comet cye-picce of the 7-inch refractor. 
Towards the end of the year 1876, in a fine sky with the 
same telescope and eye-piece, not a vestige of it was 
perceptible, and the same result attended several attempts 
to discern the nebula in 1874 and 1875. Prof. Wmnecke 
mentions that it is not at present visible in our most 
powcrfuj^clescopes. 

Min* Pi anets.— Observers who are still engaged in 
the exploration of the region of the ecliptic have given 
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signs of much activity of late. First we hear of a small 
planet detected by M. Perrotin at Touhuse. on January 
29, position at ioh. in R.A. 8h. 43m. 13s. N.P.l). 71 0 41 
twelfth magnitude, which appears to have been inde- 
pendently discovered by Herr Palisa at Pola, on Feb- 
ruary 1 : by an observation at Pola, January 27, it seems 
this object is not to be confounded with RkoJ.*pe % No. 
166, of which a corrected ephemeris is given in the 
Circular of the Berliner Jahrbuch , No. $4, but it is there 
conjectured that it mav be Vrda No. K7, found by Prof. 
Peters 1S76, August 2S. Calculating from the elements 
of l ’nit in Circular No. 64, for the time of the Berlin 
observation of M. Perrotin’s planet on February 3, it 
results that with the correction 8M = + ^ 24' 9 the com- 
puted and observe-! longitude will agree, but there is a 
difference of — 1° 38' from the observed latitude winch, 
in the present ca e, throws doubt upm the piesimed 
identity. Again, on February 2, M. Cotteno*, at M ir- 
Neiiles, dtte ted a planet, tenth magnitude, position at 
13b. 2 r». in R.A , ioh. 2m. 29*- N.P.D., 7/, 51', wlrch was 
also found by Prof. Peters at Clinton. F.S , on Febru \ry 
4 ; this object is probably nev. Finillv, on Febiuuy <>, 
Prof. Peti-rs met with another pkimt, also of the trnth 
magnitude, in K A. ioh, 16m. N.P.l). 7' } 17* "hu h lie 
notched to the Paris Observatory through the .smith- j 
sonian Institution by cable ; it is probable, however, tint 
the presence close to this position of his prvuousU- : 
discovered planet Antigone^ No, 121. has es« ified his j 
attention, and as its brightness woul 1 also be about equal 
to that of stars of the tenth magnitude, it is most likely 
to be the object observed. I 

The number of minor planets ap rears now to have j 
reached iXo, and possibly 1 81. j 

'Piie Supplement to the llcrlin*r -;, t f or jX'W, 

contains epbemerides for the present u r. 0} thr mu.iII j 
planets to No. 172 inclusive, excepting onlv lUk* and 
.M r//.f, for which the necessary material-, aie not avail- 
able. Pol>hvmnia in opposition on A igust \ >. in 1 1 S. 
declination, is distant from the earth <>..*; A* ilanta in | 
opnosit on October 27, declination 37 N., i- distant o<)S, 
ind I-'elic ttas in opposition November it, declination 1 
3 ) N, i> distant 092; these are the three c ixrs of 1 
nearest approach during the year. ( M the minor p! irn ts j 
discovered since 1S45, H - be attains the greuvst bright- 
ness --74 m. in the mi Idle of November 1878, while in 
the neighborhood of r Kn.lani. 

MB I B( mo LOGICAL XOTLS 

Atnp >-PH! kic Movt.mi xts. — A first paper on this J 
subject, by Mr. Ferrcl. has been published bv t!ie United , 
States Coast Survey Office, in which the inquiry is limited j 
to an investigation into the mechanics and general motions 
of the atmosphere which are dependent on uide-.sprc.ul 
.and periodically- recurring disturbances. In consideration 
of the enormous difficulties in the wav of investigating the 
effects of friction, the author adopts the only course open 
lo him, viz., to introduce unknown functions into the equa- 
tions representing the resistances from friction in the direc- 
tion of the co-ordinates, leaving these to be determined ap- 
proximately from a comparison of the final results deduced 
from the equations with observation. From a mathematical 
examination of the question it is concluded that in what- 
ever direction a body moves upon the surface of the earth, 
there ts a orce arising from the earth’s rotation tending 
to dcncct it to the right in the northern but to the left in 
the southern hemisphere ; and that this deflecting force 
In fo / l P? tio *s in all directions, so that if 

! ” . blc * ffects °f this sort arise in the case of rivers 
°!r broads running north or south, the very same 
effects must take place where they run east or west or 
m any other direction. The amount of this deflecting 
force is exactly double of that which is obtained in 
accordance wuh the principle adopted by Hadley. An 


elaborate examination is made of the distribution of tem- 
perature over the earth, the most important of the results 
being that the mean temperature of the whole surface of 
the earth is 6o° 2, the mean for the northern hemisphere 
being 59° 5, and that for the southern hemisphere 6o°*9. 
With reference to this result Mr. Ferrel remarks that if 
important data collected by Dr. Hann for the extreme 
southern latitudes had been at hand while he was engaged 
with the investigation, the results obtained for the mean 
temperatures of the two hemispheres might have been 
nearly equal. This result, which is essentially different 
from the commonly received opinion, has, it is obvious, 
important bearings on in my questions of terrestrial 
ph>sics. The distribution over the globe of atmospheric 
pressure is similarly examined with results of great im- 
portance in their relations to meteorological theories. 
The coefficient of the annual inequality of pressure in 
North America amounts to only about one-third of that 
of the interior of Asia, from which the important con- 
clusion is drawn that the difference between Asia and 
America in this respect does not depend so much upon 
the difference in the extremes of temperature of the two 
continents, which is inconsiderable, a* upon the difference 
in the extent of the two continents. The annual maximum 
of barometric pressure for the United States, except the 
I’acific coast, occurs about December 23, which is about 
sixteen days earlier than in Fumpe. In both continents 
the time is considerably ctrlier than the time of the 
minimum of temperature. The distribution of tempera- 
ture and pressure and the prevailing normal winds of the 
globe arc shown on seven well-executed maps. In suc- 
ceeding papers Mr. Ferrel intends to investigate those 
disturbances in the distribution of temperature and 
humidity which are of a comparatively loe &1 character, 
and which result in the locally developed phenomena of 
cyclones and other storms ; and finally to apply the prin- 
ciples of atmospheric mechimcs thus developed to the 
explication of oceanic currents. 

Ci.tMAi K of India.— We notice in a recent number of 
the Is of the Rusxnn Geographical Society, an 

interesting paper by M. Woieikott, being a sketch of the 
climate ot India according to the recent works of Mr. 
Blanford, the reports of Mr. Wilson, and some notes 
taken by the author during his teccnl visit. M. Woj-i- 
koff describes very clearly the main features of the 
climate, and accompanies his description by some tables 
which illustrate the prevailing and characteristic directions 
of the winds. Resides, by a comparison of the tempe- 
ratures of some places in India and South America, 
situ ited the one in parts devoid of forests, and the others 
in plates where the forests arc yet preserved, M. Wojei- 
ko:f show's what a great influence forests have on climate, 
and he arrives at the conclusion that the absence of great 
heats and a continuous humidity of air are always met 
with at those places which, however far from sea, are 
bitua'cd in forest lands. I Ir concludes, therefore, as to 
the importance of preserving the forests in India, and 
expects that detailed observa'inns would yet more show 
their importance as well as the beneficent influence of the 
irrigation on climate. 

Low llAROMr.THIC Rr.ADINd IN Till’. IlfllRIDf-S, 
Novi- Ml;!. k if, 1877. — We have received from Mr. 
Buchan, Scottish Meteorological Society, a communi- 
cation on this subject. The following readings of the 
barometer, reduced to 32° and sea-level, weie made by 
Mr. Voungclause, the Society’s observer, at Monach 
Lighthouse (57" 31' N. lat., 7^42' W. long j, on November 
II, at 9 A.M., 28*330; II A.M., 28120; 12.43 P.M. f 

28008 ; 1.30 KM., 27*912 ; 4.20 KM., 27 861 ; 8 P.M. and 
9 p m., 27*752 ; and at 9 a.m. of the r 2th, 27*968 ; and at 
12 43 km., 28038 inches. Thus for nearly twenty-four 
hours the barometer at this place was under 28*000 inches, 
and fell tb 27752 inches, the observer remarking that 
the rise which followed proceeded at a very slow rate. 






At Monach, on November 15, at 12.43 P.M., the baro- 
meter was 29703 ; 9 29*05 1 ; * 1 M -t ; 88o 7 , " ch ? s ; 
after which it began to rise, and at 9 A.M. of the following 
morning it had risen to 29*828 inches, a fluctuation of 
nearly two inches having taken place during the twenty 
hours ending 9 A.M. ot the 16th. The storm accom- 
panying this depression of the barometer rose at 10.30 P.M., 
about the time of lowest pressure to the force of a true 
hurricane, the worst the observer had ever seen during 
his twenty years* service as a lightkeeper. At the same 
dates, at Thorshavn, Faro, the readings of the barometer 
were— lowest at midnight of the nth, 28119 inches; 
15th, at <) A.M., 29*002 inches, and at 9 P.M., 29350 
inches, the barometer thus rising a third of an inch in 
Faro during the time that it fell about an inch in the 
outer Hebrides*, accompanied by a storm of extra- 
ordinary violence, being the heaviest storm experienced 
in the north-west of Scotland generally for very many 
years. 

Cumulative Temperatures.— To simplify the dif- 
ficulty of obtaining sums of temperature (a highly 
important climatological factor, particularly in its appli- 
cation to agriculture) for any district, from the ordinary 
instruments, M. von Sterneck has recently proposed to 
obtain these indirectly by observation of the sums of 
actions produced by the temperature. A suitable appa- 
ratus for this we have in the pendulum-clock. The course 
of this represents the sums of the heat-changes, since it 
represents the sum of the changes of length of the 
pendulum, produced by different temperatures, which 
changes cause variations in the time of oscillation. As 
the laws of pendulum vibrations and the expansion of 
substances through heat are known, the true sums of tem- 
perature can be deduced from the going of the clock. 
While the watch-maker is concerned to obtain as uniform 
working as possible, and uses arrangements to compen- 
sate the changes in length of the pendulum, the present 
case requires that these changes should be brought into 
prominence ; so the pendulum is made of some substance 
(like zinc) which expands greatly through heat. The 
clock will reveal the variations of temperature by its 
slowness or lastress, and by comparing its indications, at 
certain times, with those ot a unilormly-going clock, the 
sum of divergences of the temperature from any given 
temperature will be ascertained. T he principle ot this 
method can also be applied (.is the author shows) to 
determine the variations in atmospheric pressure and in 
the intensity of magnetism. 

GEOGRAPHICAL NOTES 
Brazil.— -Mr. Herbert 11 . Smith has returned to Balti- 
more, U.S., after an absence of several years employed 
in scientific explorations in Bi.izil. Leaving the United 
States in January, 1874, for P.u.i, he ascended the Ama- 
zon to Santai cm, where he was engaged for two years in 
collecting and studying the insect fauna of that region. 
Subsequently he extended his explorations to the north 
side of the Amazon and on the tributary rivers, as far as 
the base of the great northern table-land. A collection 
of insects made by him during this period amounted to 
Z2,ooo species, with 100,000 specimens, accompanied by 
copious notes on the habits, geogiaphical distribution, &c. 
During 1876 and the eaily part u( 1S77 he was connected 
with the Brazilian Geological Commission in examining 
the geological structure of the country. He succeeded in 
making a section of the Devonian rocks of the Amazon 
region, and discovered a rich carboniferous bed on the 
north side of the Amazon, in the vicinity of Alenguer. 
The results of this labour arc in the course of publication 
by Prof. Harrt, of the Geological Survey. Several months 
tf his absence were spent in the southern part of Brazil, 
near Rio de Janeiro and Minus. Mr. Smith has been 
able to mak* some interesting inferences in regsird to the 
geological distribution of Brazilian animals. Bates and 


I Wallace have pointed out that the Amazon forms a limit 
to the migration of many animals. Mr. Smith is of the 
opinion that the flood plains of the valley, which average 
forty miles in width, constitute a far more effectual barrier 
than a body of water of the same breadth. Birds and 
insects of powerful flight pass this distance without diffi- 
culty, and are generally found on both sides ; but the 
sluggish species, especially the wingless forms, like 
spiders, are generally confined to one side or the other. 
This is especially shown in those hymenopterous species' 
in which the females are wingless, as the mutillarias, 
pezomactri, &c. Here the distinction between the north- 
ern and southern groups is very striking. The broad 
alluvial belt through which the Amazon flows constitutes 
a very distinct zoological province, in which many of the 
forms appear to have been derived from those of the high 
land. The contributions of Mr. Smith to geographical 
knowledge have not been inconsideiable. His maps of 
the physical geography of the Lower Amazon and of 
three important tributaries, the Curna, the Maicuru, and 
the Jaurucu, are especially noteworthy. The last-men- 
tioned has been entirely lost sight of by modern geogra- 
phers, though referred to by earlier travellers. This enters 
the delta of the Xingii close to the Amazon, and is 
apparently navigable lor steamers to a distance of 150 
miles from its mouth. Mr. Smith returns to the United 
States for the purpose of making arrangements for con- 
tinuing his explorations for several years longer, so as to 
accumulate a sufficient body of facts to work out satis- 
factorily the entire problem of the derivation and the 
geographical distribution of the insects of Brazil. 

AFRICA. — Ilerr Schutt, who has been despatched by 
the Deutsche afrikmische Gesellschaft to equatorial 
Africa, has safely arrived in San Paul de Loando, and 
starts at once for the interior to complete the woi k of 
exploration commenced by Eduard Mohr, whose un- 
timely fate we lately recorded. T he series of geographical 
lectures in Berlin, delivered under the auspices of the 
Afrikanische Gesellschaft, was opened on January 23, by 
Dr. Nachtigal, who gave a graphic description of the 
African ^kingdom Darfur, which was conquered in 1874 
by the Egyptians. 

Arctic Exploration,— Wc learn from V Explore tear 
that Mr. Gordon Bennett, of the New York Net aid, 
intends to equip an expedition for polar exploration. 

The Angara.— At its last meeting, February 5, the 
Section of Physical x»cogtaphy of the Russian Geogra- 
phical Society discussed the question of the expedition 
to be sent for the exploration of the Angara and of the 
water-divide between the Obi and Yenisei rivers, where, 
it is expected, a water communication could be established 
between the two mam rivers of Siberia. An elaborate 
report was read, being .1 sketch of the present state of 
our knowledge of these tiacts, and of the recent explora- 
tions of the water-divide ; the route the expedition will 
have to follow was also discussed. 

An Azcmuth Instrvmi nt.— Capt. Mouchez has pre- 
sented to the Geographical Society of Paris a portable 
instrument for taking azimuths and altitudes in travelling. 
The weight is only a few pounds, and the experiments 
made at Montsouris show that the latitude can be taken 
with an error of a few minutes. This instrument is to be 
used bv some travellers that the Faris Geographical Society 
is sending out to Africa. A single man can carry the 
apparatus and use it without losing much time. A com- 
plete observation requires less than a quarter of an hour. 

NOTES 

At thfeuieeting of the Lumean Society on Thursday last, it 
was un*ously resolved to send a congratulatory letter to von 
Siebold on the occasion of hi. jubUee. This graceful act. how- 
ever, brings into prominence the neglect of the Society to lake 
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notice of the Linneao centenary, the celebration of which in 
tTZeden, Holland, and Germany, were recently noticed in our 
ilumns. Of course the excuse may be urged with some force 
j, at ,uch formalities are foreign to English habits, but perhaps 

exception might have been allowed in the case of a Society 
„t,ich bears the name and jealously guards the collections, boohs, 
... j manuscripts of the great naturalist, rerhapj, however, 
another reason may be found in the fact that the constitution of 
I he Society places the initiative in every case in the hands of the 
, li'.cer s whose tenure of office is practically indclintte, and who 
.v not very accessible to any impulses of enthusiasm from the 
. . .icral body of the Society even if there were any permissible 
u ay by wbicl. expression could be given to them. Some dis- 
, meting rumour, as to the present condition of the Society’s 
1 usintss affairs, coupled with its rather troubled history during 
,1,0 1>a; ,t few years, seem to point to the desirability of some 
changes in its mode of government which would bring the 
t .ccutive into closer relation with the general body of Fellows. 

Wf. gave last week a list of the grants just made from the 
u- search fund of the Chemical Society; we arc glad to state that 
since making thc.se grants the fund has been increased by the 
tallowing donations and subscriptions from the “ Alkali Manu 
lecturers’ Association.” The donations, amounting to 220/., are 
ft fin Messrs. Charles Tennant and Co., 45/. ; Messrs. J. and I.. 
Fall insun and Co., 35/.; Messrs. R. Healey and Co., 15 
Messrs. Roberts, Dale and Co., 5/. ; Messrs. James Muspratt 
and Sons, 35/. ; Mr. A. G. Kurtz, 50/. ; Mr. Henry Baxter, 
2v'. ; Mr. C. J. Schofield, 5/. ; Mr. Thomas Walker, ; Mr. 
D. McKechnie, 5/. The following are the annual Mibscnptions 

be continued for five years: — Messrs. Haskell, Deacon, and 
Co., 1 1 /. 14 . ; Messtw. Chance Brothers and Co., 4/. ; The 
Nelliam Chemical Company, 4/. ; W. Pilkington and Son, 7.'. ; 
Mr. James McBrydc and Co., 3/. ; W. Garage and Son, 

4 ’. iur. ; Watson, Kipling, and Co., 2/. lS/. ; amounting alto- 
gether to , 

Thk President of the Institute of Chemistry of Great Britain 
and Ireland offers two prizes of 50/. each, to be awarded by the 
C ouncil of the Institute on February 1, 1879, for the two licst 
original investigations involving gas analysis, and conducted by 
an associate of the Institute. The investigation, must have l>ccn 
made within two years of the date of the award, and must not 
have been published, if at all, more than six months previous to 
the award. The prizes will not be awarded unless, in the opinion 
of the Council, the work is of sufficient merit to qualify the can- 
didate for Fellowship of the Institute. 

In his interesting communication on the analogy l>etwccn 
chemistry and algebra in our last number, Prof. Sylvestcr # attri- 
butes the conception of valence or atomicity to Kekuk'. No 
doubt the theory in its present developed form owes much l>oth 
to Kekulc and Cannizaro ; indeed, until the latter chemist had 
placed the atomic weights of the metallic elements upon a 
consistent basis, the satisfactory development of the doctrine was 
impossible. The first conception of the theory, however, 
belongs to Frankland, who first announced it in his paper on 
Urgano- metallic Bodies, read before the Royal Society on June 
17, 1852. After refetring to the habits of combination of 
nitrogen, phosphorus, antimony, and arsenic, he says, “ It is 
sufficiently evident, from the examples just given, that such a 
tendency or law prevails, and that, no matter what the cha- 
racter of the uniting atoms may be, the combining power of the 
attracting tUment. if I may be allowed the term, is always 
satisfied by the same number 0/ these atoms” He then proceeds 
to illustrate this law by the otgano-compounds of arsenic, 
anc, antimony, tin, and mercury. In conjunction with Kolbe, 
Frankland was also the first to apply this law to the organic 
c impounds o f carbon ; their paper on this subject, b raring 


date December, 1856, having appeared in Liebig's Anualen in 
March, iS 57 » whilst Kekuhf’s first memoir, in which he mentions 
the tetrad functions of carbon, is dated August 15, 1857, and 
was not published until November 30 in the same year. Kekules 
celebrated paper, however, in which this application of the 
theory of atomicity to carbon was developed, is dated March 
16, 1S5S, and was published on May to, 1S5S. On the other 
hand, the " chcmicographs,” or graphic fortnukv, which Prof. 
Sylvester has so successfully applied to algebra, were the inven- 
tion of Crum Brown, although Frankland has used them to a 
much greater extent than any other chemist. 

Ar the General Meeting of the Royal Astronomical Society, 
ou February 8th, the Gold Medal was awarded to Baron Dcm- 
1>ow»kt for his double-star measurements. 

Wi learn from the Piano dc Campinas of the death in that 
town, on Decemlvcr 20, 1877, of Joaquim Correa de Mcllo, a 
Brazilian botanist, who was well known as a correspondent to 
many scientific men in the Old World. 

The Rev. Andrew Bloxam, M.A., rector of Harborough 
Magna, Rugby, formerly incumbent of Twycross, Leicestershire, 
died on February 2, aged 7b. He was well known to British 
botanists, especially as a diligent student of brambles and roses. 

A sr itscRirnoN has been opened at Paris with the view to 
erect a monument to the late M. Kaspail. 

Amoni; the exports of Corsica it is said that there arc annually 
between 350,000 and 400,000 blackbiuls {merles) which are sent 
to this continent. They visit C orsica in vast numbers each 
winter to feed on the berries of the myrtle and arbutus, with 
winch the mountains are covered. J11 the month of December 
they Income veiy fat, and the flavour and perfume given to their 
flesh by their food cause them to be much esteemed by the 
gourmets of Paris. A patt 1 de foie <lc meric is a great delicacy. 

Mr. Franvis Day writes that in our notice of Dr. BIccktr 
| last week, seven volumes of his “ Atlas ” aie snid to have ap- 
peared, whereas the first part of volume 9 has l>ccn issued to 
subscrilicrs, and the second part will be shortly. The number 
of volumes which the work was intended to fill was twelve, the 
whole of the MSS. for which has liccn left complete, as well an 
most of the figures, and wc may hope that Ihcy may yet be 
published. 

Wk arc glad to learn that Prof. Abich is preparing a complete 
edition of his numerous and well-known works on the Caucasus 
under the title of “ Forschungcn in Kaukasus-L.indern." The 
first fascicule will contain a new paper on the coal-measures of 

I the middle parts of the Araxus vallc/, with numerous plates ; 
and the second, a description of the Trialet mountain -range and 
of its volcanic rocks and mineral waters, with a geological map 
on a large scale. 

Prof. I.f.ctkart has just issued, in Berlin, the first part of 
his “ Bericht uber die wiisenschaftlichcn Leistungen In dcr 
Naturgeschichtc der niederen Thiere” for 1872 7$, the continu- 
ation of the reviews which he has hitherto been accustomed to 
compile at intervals m this department of zoology. 

Thf. Socu ti: Centrale d' Apiculture et d’Insectologic has ha l 
constructed a pavilion in the Champ de Mars for the purpose of 
exhibiting In 1878, in the most complete manner, everything 
relating to the education of useful insects, especially bees, and 
the means of preservation of all kinds against noxious insects. 

Quite recently wc had a band of Nubians in London; a 
small band of Eskimo are at present encamped in Paris, and 
now, we hear, that shortly Europe will have an opportunity oi 
viewing^ group of Aborigines from the opposite side of America. 
A number oT Tierra del Fuegans are to b brought to Brussels, 
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where they will be i nstalled in the Zoological Garden.*. The 
enterprising authorities of the Paris Zoological Gardens contem- 
plate, moreover, importing some specimens of North American 
Indians, their plan evidently being to keep up a kind of anthro- 
pological review of the various civilised and semi-civilised peoples 
of the globe. 

Th* German War Department has recently carried out some 
experiments on a large scale with the electric light at Metz, in 
order to test its practicability for military purposes. One of the 
largest known electric lan*ems was used for the trials, and it was 
found possible to distinguish small detachments out of rifle-shot 
with sufficient accuracy to direct on them artillery fire. 

Till alarming rapidity with which shortsightedness is increasing 
among German students formed the subject of a recent debate 
in the Prussian Parliament, from extended observations made 
in the gymnasia, it appears that the number of the shortsighted in- 
creases from twenty-three per cent, in the first year to seventy-five 
per cent, in the ninth or last year. The too-frequent custom in 
G* rmany of forcing lads to study during the evenings with in- 
sufficient light, in ill- ventilated rooms, is undoubtedly a main 
cause of this widespread evil. 

44 Heroes of South African Discovery,” by M. D’ Anvers, that 
we referred to in our last number, will be published, we under- 
stand, next week by Messrs. Marcus Ward and Co. This volume 
will contain an account of Stanley’s expedition, and the accom- 
panying map will show the route taken by that discoverer. 

TllK Socictc d’Hygicne of Paris is making arrangements to 
establish, in the cities and towns of France, chemical laboratories 
for the purpose of examining articles of food and detecting 
adulterations or unhealthful constituents. In this respect 
France is, like Germany, following the example of Kngland, 
where the value of public analysts has long since been satis- 
factorily demonstrated. 

While of course the thermo-electric pile is the most useful 
measuring apparatus in investigations on radiant heat, it is pos- 
sible, M. Violle suggests {Journal de Physique) to repeat easily 
all fundamental experiments with the radiometer ; by moving it 
along the spectrum one may readily show (even with the Drum- 
mond light) the distribution of the heat in the luminous part and 
in the infra-red region. The action of coloured glasses, the 
absorption of heat by water, in layers of different thickness, and 
all similar phenomena, can l»c shown without any difficulty. 
The beam of light employed falls directly, or after passage 
through the absorbent substance, on the radiometer, the image 
of which is, by means of a lens, thrown on a screen. The 
experiment is very distinct and pretty ; it may be rendered more 
precise by adopting an arrangement for counting the number of 
turns of the radiometer. M. Violle says he has had constructed 
by M. Alvergniat a small radiometer for the purpose ; it is placed 
on a Duboscq projection apparatus ; and the turns can be easily 
counted on the screen. 

In order to determine the ratio of the specific heats of air at 
constant pressure and constant volume (a value so important for 
the doctrine of heat), M. Kayser has recently made fresh experi- 
ments on the velocity of sound in tubes. He adopted Kundt’s 
method ; in tubes of different diameter, air waves were produced 
by means of a transversely vibrating rod, and the length of these 
was measured by the dust figures remaining on the tube. Five 
tubes of different width were used, and three different steel rods. 
The results of the inquiry are these : (1) The velocity of sound 
in tubes depends on their diameter and on the pitch of the tones, 
and the retardation of the sound is inversely proportional to the 
diameter of the tubes, and the square root of the number of 
vibrations. (2) The velocity of sound in unconfined space is 
accordingly at any rate greater than in tubes ; these experiments 
showed U to be greater than 331*646 m. (3) The velocity 


of sound in free space can be calculated from that in tubes 
when two tubes of different width ue used- from .w! 
experiments the value obtained for it was *i2-e\n / * J*** 

this the ratio of the specific heats of air at con, tint vollme sld 
constant pressure is inferred to be = 1 *4106. 


Three experiments, made with a view to find how weak induced 
currents in the telephone would still suffice to give dbtinct oer. 
ceptions by ear, have lately been described to the Vienna 
Academy by Prof. Sacher, of Salzberg : 1. The closed circuit of 
the telephone was, for a length of 20 metres, placed parallel with 
the insulated wire (cloth and wax) of an ordinary telegraph 
apparatus. The (Morse) signals were given first by means of 
six, then three, Smee elements. The induced currents gave a 
distinctly audible effect in the telephone, so that the messages 
could be understood. 2. The insulated wire was 'laid bare at 
two points 20 metres apart, and the ends of a telephone wire 
120 metres long, and equally thick, were connected to it at 
those points. Only a small portion of the current could have 
passed through the thin wire in the telephone. Yet the tapping 
was heard with sufficient clearness to enable one to understand 
the message. (It is an advantage to use a telephone at each 
ear.) 3. A telephone wire about 40 metres long was connected 
with the inner thick wire of an ordinary induction coil, and a 
second telephone line, about 120 m. long, with the outer thin 
wire. To Prof. Sacher’s suq»ri»e it was found possible to com- 
municate through the first to the second telephone, an d also 
(somewhat better, it seemed) in the opposite direction ; and this 
nearly as -well as with direct connection. The words were per- 
ceived more distinctly when two induction-coils were inserted 
in the same way. The experiment did not succeed with a 
Ruhmkorff. 


The improvement of the air-pump, which consisted in dis- 
pensing with the flask-like receptacle (with stop-cock) as 
employed by Otto v. Guericke and Robert Boyle, and intro- 
ducing the much more convenient plate, is generally attributed 
to Papin. This is shown>y M. Gerland (Pogg. Ann., No. 12, 
1878) to be a mistake. In Papin’s first paper, 4 *Nouvelles 
Experiences du Vuide,” &c., which appeared in Paris in 1674, 
and which in 1686 had become rare (the only two copies of it 
now extant are in possession of the Royal Society, and in the 
British Museum library), he describes and gives a figure of the 
machine with which the experiments were made, and says : — 
44 Monsieur Hugens {st ) fit faire cette machine, ensuite celle de 
M. Boyle, et il apporta divers changemens qu’on remarquera en 
comparant leurs figures.” This machine (whose figure M. Ger- 
land reproduces) is the first which has a plate. Additional proof 
that Huygens has the credit of the device is furnished by a letter 
of Huygens himself, and the date at which the improvement 
was introduced is shown to have been 1661. 


The Paris Jardin d’Acdimatation has just received a pair of 
those peculiar Siberian hares, which are grey in summer and 
white in winter, for the purpose of studying the effects of a 
temperate zone on the changes of colour. 

The first telegraph line of the Chinese Empire has recently 
been established between the arsenal of Tian Tsin and the house 
of the provincial governor. The constructor was Mr. Betts, the 
director of the School of Mines of Tian Tsin. Although the line 
is only some ten kilometres in length yet its construction marks 
a new epoch in the administration of the Empire. The Great 
Northern Telegraph Company, in spite of repeated efforts made 
at Foo Chow, have not succeeded in obtaining the permission of 
connecting this port with Amoy by a telegraph cable, and after 
vainly trying for two years have finally given up the idea. The 
line of Tian Tsin has, however, been constructed by order of the 
Chinese ^vemment ; and the population offered not the least 
resistance wherever the telegraph poles were erected. A cable 
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rtquired for the Ti-ho river, which intersects the line. The 
^tm used are Morse’s die-writers worked by Leclanche 
Mr. Betts and some of his assistant pupils have been 
invited to visit Formosa in order to construct a line on the west 
coast of this island, vis., between Kee Lung and Tay-wan-foo. 
It is also proposed to establish another line at Tian Tsui, con- 
necting that city with the capital of the province Baou-ting-foo. 

During the year 1877 the Parisian press numbered no less 
than 836 different newspapers and serials (against 754 in 1S75). 
Of these, 51 daily and 14 weekly papers are political, 49 serials 
arc theological (37 Catholic, 10 Protestant, and 2 Israelite) ; 
66 are dedicated to law, 85 to political economy, 20 to geo- 
graphy, 74 to Mies leitres ; 20 are pedagogic, 52 literary- 
scientific, 56 artistic, 68 treat of fashions, 77 of technology,' 75 
of medicine ; the contents of 43 mathematical and natural- 
scientific, of 22 military, of 31 agricultural. Besides the above 
there arc 16 sporting jwtpers, 13 various contents, and 4 dedi- 
cated to Freemasonry. 

Many alloys of tin and other soft metals hardened by addition 
of antimony, copper, &c., do not give a clear tone on being 
struck, but a lcad-like, dull one. It has been found by M. 
Lilliman {Pol. NotizNatt) that the power of sounding clearly 
may be imparted to them, by immersing them for a half to one 
minute in a paraffin 01 oil bath, heated to a temperature 5 to 
5 *5 below the boiling-point, then taking out and allowing to 
cool. This docs not pi oduce any diminution of density, but a 
considerable increase of the hardness and rigidity. 

1 

The /V<>. eedings of the Bristol Naturalists’ Society (vol. 11 
part 1, new scries) contains, as usual, some papers of moic than 
average value. Thetc are three papers on the nimoscopc by 
I)r. Fripp, two on the Bristol coalfield by Mr. AY. AY. Stoddait, 
besides two other geological papers by the same audim, .1 paper 
by Mr. W. Evans on the scientific aspects of tanning, and other 
matters of importance. The Transactions of the Bedfordshire 
Natural History Society for 1876-7 contains a numbei of good 
papers on local natural history. 


Th E gasworks at the Grasbrook at Handling have recently 
been covered with a gigantic iron roof, constructed by the 
“ Ksiencr Union." Its weight is 51,500 kilogrammes, its length 
84 metres. AVith the exception of the roof on the 1 iverpool 
gasworks, it is the largest in Europe. 


A 1 the meeting of the Royal Academy of Sciences at Beilin 
on January 24, Prof. I)u Bois Rcymond, as President of th 
Committee of the Humboldt Institution fot Naturalists am 
Travellers, read a detailed report of the activity of this mstitu 
tlon during the past year. The first undertaking was that c 
Herr J. M. llildebrandt, and referred to the exploration of tl 
snow- clad mountains of Equatorial Africa, vi of the Ml 
Kenia and of the Kilima-Ndjaro. The [well-known travcllei 
although he approached the former mountain to within a fci 
***** ttarch, could not reach it altogether on account of tl 
unconquerable difficulties placed in his way by the enmity < 
1 C ^ut he 'rill again take up his p’an after havin 

recruited hi* health at home. Herr Hildebrandt, however, hi 
ought ome rich scientific collections from his journey, an 
presen t em to the scientific societies at Berlin ; his ge 
ogica co ections are of special interest. The second travdl 
sent out by the Humboldt Institution, Dr. Karl Sachs, continue 
/ • ***** ,s Navigations on the electric cels ( Gym not* 

elec incus) at Calaboro an important town in the Llanos 

Stt f Ccdcd **** to our knowledge of Gymue* 
cooad^ly so that of this specie* now quite as much is know 
aa of 7 *rf<Jo ; he failed, however, to throw any light upc 
the development of Gymnotus. Dr. Sachs is now occupied 


writing a treatise on this subject, as well as a description of the 
country and the people of Venezuela and his 'own experiences 
while travelling. 

It is very unsatisfactory to hear that the consignment of soles 
and turbot which left the Southport Aquarium on January 3 for 
the purpose of stocking the Bay of Massachusetts has turned 
out almost a total failure, one pair of the former only having 
arrived at their destination in safety. Prof. Baird, United 
States Commissioner of Fish and Fisheries, is so anxious to in- 
troduce the above-named fishes into American waters that 
another journey to*England is contemplated about May next. 
Much experience his been gained in the transit of Uve fish 
across the Atlantic, which will be of considerable importance 
in facilitating future arrangements. It is highly probable that 
the l>ony pike and other American fishes, many of which are 
remarkable for their brilliancy of colour, will ere long find a 
home in English aquaria. 

The additions to the Zoological Society’s Gardens during the 
pa*>l week include a Common Swan {(ygnus olot) from Holland, 
presented by Mr. John Colam, E.Z.S. ; two Crested Guinea 
Fowls (A f umUa erhtata) from West Africa, presented by Mr. 
Collingwood ; two Canadian Geese {Herniela canadensis) from 
North America, presented by Mr. Edward J. Fhilpot ; font 
Reeves’s Terrapins {Clcmmys reeved) from China, presented by 
Mr. A. Thomson ; a Brazilian Tortoise ( I'cs i Mo tabulata) from 
Cartagena, presented by Capt. King ; a Poitou Donkey (Asinut 
vul^ans) from the south of France, deposited ; an Azara’s Fox 
{Pom's a'at,< ) from Soutli America, puiehased. 


/r.ipppsrs spixpposcoriCAL 

RESEARCHES 

\UHKN the late l'rof. d' Arrest was called to superintend the 
’ ' building of the new observatory in Copenhagen and the 
erection of a large refractor (16 feet focal length by 11 inches 
aperture), he took advantage of the opportunity thus offered to 
enter into more extensive researches on the nebulte, than he had 
liccn aide to undertake at Leipzig. He intended at first to 
observe all the nebula: which were visible in his refractor, but he 
soon found that a work lieyond human power, and that in fact 
the nebulae are infinite in numlier. Working bard for six year* 
he was only able to collect the eighth part of the observations 
required for laying down approximate positions of all those 
nebula: which arc distinctly visible in the ^Copenhagen refractor, 
arid whose places could be exactly determined. These observa- 
tions were published as “ Sidcrum ncbulosorum obscrvationcs 
Uavnicnscv' in 1867, for which the gold medal of the Royal 
Astronomical Society was awarded to him in 1875. Prof. 
d’Arrcst died eight years after the publication of his great work, 
his health broken down by constant night-watches. These years 
were spent mostly on t{>cctroscopica! researches, which were 
partly published in the Astronomische Nat h rit h ten, partly in a 
separate paj>cr, “ Undcrsogelscr over de ncbuluse Stjcmer i 
Hcnscendc til deres sjicctralanalytiske Egcnskaber," in 1872. 
This latter paper does not appear to be so widely known as it 
de erves, and an abstract in the columns of Nature might 
therefore be acceptable to many. 

It t<x>k IV Arrest several years to get sufficiently acquainted 
with the use of the new apparatus— so different from those usual!) 
handled by astronomers of the old school. Various forms o' 
spectrosco|>cs are employed according to the subject to b> 
examined. To observe the protuberances or their lines the 
greatest possible dispersion is required in order to weaken on one 
hand the sun’s light, and on the other hand the diffuse atmo- 
spherical light which forms the background on which the lines are 
projected ; while prisms of small dispersive power are employed 
when for instance the bright lines of comets or nebuhe arc 
examined. I )’ Arrest’s spectroscope was not intended for any 
extreme application ; it was a so-called Janssen’s, after Amici s 
principle composed a vision direclc of three crown and two niot- 
glass prisms from Merz. 

The solar light has lately been made to go twice through 
the system of prisms, and the dispersive power thus doubled 
has render many more bright lines visible than were known 





NATURE 


[Feb. 14, 1878 


heretofore. Besides the principal lines C, I> gl and F, dis- 
covered in 1868, only three or four feeble secondary lines 
of unusual occurrence were known in the spectrum of the 
sun's chromosphere, until Prof. Young, in the autumn of 1871, 
succeeded in raising the number of the visible bright lines 103 
in the course of only four weeks by the above method. These 
lines are almost uniformly distributed over the whole spectrum 
from wave-length 706 to 410. The lines are, however, of very 
varying brightness and frequency. But that artifice is of no good 
for investigating the planets or planetary nebulae, for which 
instruments of tne greatest possible amount of light are required. 

D’Arrest did not make any profound study of the SUN S 
protuberances, but convinced himself of most of the many 
peculiarities that have been discovered since autumn i860. He 
mentions especially the pointed extremities of C and D 3 , and the 
broad basis and fine point of F. This is explained by a lowenng 
of temperature and density at a distance from the sun’s surface, 
but it ts certain that this phenomenon, with its physical conse- 
quences, appears with very di Iff rent intensity by C and by I 4 , from 
what it does by I la and Uft of hydrogen. It appears remarkably 
enough most distinctly by the feeblest of the two. The lines 
II7 and 118 are in themselves far more insignificant, and their 
extension no doubt snullcr. D a is of another unknown origin. 
He often oliserved, besides, the oblique position and distortion 
oftheF-line in protuberances, which were evidently produced 
hy violent eruptions, but he never saw distortions so violent 
that the line shoots branches to both sides, and at last is alto- 
gether dilacerated. Lockycr has represented many such cases 
in vol. xviii. of the Proceedings of the Royal Society. Secchi 
does not mention them in his book on the sun (Paris, 1871), and 
they have perhaps only been seen by Young besides. As to 
the explanation, we meet with a difficulty similar to that above ; 
the phenomenon shows itself principally and nearly exclu- 
sively in this single line. D’Arrest never noticed such a thing in 
Ha. It is explained by the rapidly rotating mass of hydrogen 
10 wards or from the slit of the spectroscope, the wave length of the 
light being thus alternately lessened ami increased. 1 Ie calculated 
a velocity of fifty or sixty geographical miles in the second from 
the greatest displacement he noticed by the K-line. The direct 
consideration of the occasional explosive alterations of pro- 
tuberances leads to similar conclusions. It is beyond doubt that 
the velocity is so enormous. Much smaller displacements could 
besides hardly Iks ascertained by means of the spectroscope. 

The spectra of the sun-spots have been examined ably by dif- 
ferent investigators, and a rich material exists which shows the 
moat probable assumption to be that the sun-spots are the results 
of cooling. It is in fair accordance with this, interpretation that 
the increased absorption of light which the spot-spectrum shows by 
augmentation of the lines in breadth and darkness is considered a 
proof of the condensation of the gase.s, to whose absorption the 
dark lines in the normal sun-spectrum owe their origin. Ac- 
cording to d’ Arrest’s opinion, this pervading //argissnnent must 
be mainly attributed to the circumstance that the lines arc seen 
on a darker background where the irradiation is greatly lessened, 
and he believes that the whole theory, which is founded on the 
supposition of elective absorption of the spots is not quite to be 
truated as yet. He never saw bright lines in any spot-spcctrum, 
and mentions that other assiduous observers have likewise failed 
in this respect. The normal dark lines in the sun-spectrum are 
of very different degrees of darkness and breadth ; some exhibit 
sharp borders, while others arc winged, &c. These intrinsic 
relations he remarked did not change in the spot-spectra from 
what they were in the ncighlKmring region, lie found, for 
instance D« to enlarge more than D T in proportion to their dif- 
ferent breadths in the normal spectrum. K roni the lessened irra- 
diation, moreover, some sharp lines ot the normal-spectrum may 
become somewhat foggy in the spot- spectrum, as Secchi (Compt. 
JCend* 1869, p. 520) states is the case with the principal lines of 
•odium, a circumstance which, however, d’Arrest did not con- 
firm any more than the remark by the same astronomer that the 
lines of magnesium are hardly enlarged in the spot -spectrum. 
Lockyer says {Proceedings, Royal Society, vol. xvii. p. 352) that 
they are thicker when observed in a spot than usual Vogel 
has remarked a similar thickening of easily visible dark lines in 
Jupiter’s spectrum in those* parts of the spectrum which cor- 
resoond to the dark bands on the planetary disk. 

D’ Arrest does not consider his observation* as sufficient to 
establish anything as to the encroachment of the gas lines in the 
•pot-spectra which o cca s ion al l y has been observed by the so- 
called light-bridges in the interior of the spots ; he remarks that 
a similar phenomenon may be produced spontaneously by looking 


at the image of one of the gas-line* of the protuberance*, when 
the .lit janot placed exactly m accordance to the refrangibilitftf 
thi* particular line, and investigator* may not law hm nV 
ciently attentive to this circumstance. Ttfe light 
the few protuberance-hnea is of course strongs than the lES Hr 
the continuous spectrum of the border, and when the rift if 7 * ~ 
very shghtly displaced the protuberance, a PP f,rdSnX“ 
reach within it. The same is the case with protuberance* iuride 
on the disc of the sun, where they mainly betray themselves bv 
partial reversal of some lines from dark to bright. 

The whole of astronomical spectrum analysis is founded noon 
the law that the source of the light of a continuous (with ot 
without dark lines) spectrum containing rays of every refranci- 
bility, is a solid or fluid substance, and that the source u a 
glowing gas whenever the spectrum is discontinuous and reduced 
to separate bright lines. This must within certain limits of pres- 
sure be considered as raised beyond doubt, although most skilful 
chemists disagree as to the nature of spectra of different orders. 
Thicker and Wiillner state that the same substance gives different 
spectra at different pressures and temperatures. Dubrunfaut, 
Reitlinger, and, above all, Angstrom deny this. The special use 
which has been made of Geiger's tubes in astronomical obser- 
vatories is at any rate rather doubtful, since chemists have shown 
the true nature of the compound spectra which such tubes fmay 
furnish — for instance of hydrogen and nitrogen. 

Dr. Huggins eximine l for the first time on August 29, 1864, 
one of the brightest planetary nebula* (II., iv. 37) and found the 
spectrum concentrated in three short bright lines. This discovery 
proved the nebula to consist of glowing gas under a feeble pres- 
sure. Thus also for the first time was obtained the means of 
distinguishing between true nebula- and conglomerations of stars. 
The latter, by far the mod common, show the continuous 
spectrum, the former the linear. This question would hardly 
ever have been definitely answered by aid of any telescope. 
First Iluggins, then Ro.se and Secchi examined almost all those 
nebulae in the northern sky, which were visible in their apparatus, 
and only one or two observers have since made further investiga- 
tions on the single objects. Capt. J. llerschel examined (1868) 
in India the southern nebula- spectroscopically. Most gaseous 
nebula.* are planetary. D’Arrest had already in his smaller 
catalogue in 1855 remarked about II. iv. 18: “ bluish quiet 
light, as all planetary nebula* seen by me show it,” and in 
i860 in “Obs. Ilavn.” abo it H. iv. 37 “ Unica prope inter 

nebulas et prorsus singularis. Ellipsis est egregie cgerulea 
cct.” We now know Inith these to be gaseous nebula*, analysis 
showing the light concent rat cd into three lines near each other in 
the green and blue regions of the spectrum. 

The exact determination ■> the place of the lines in the normal 
spectrum was connected with great difficulties on account of their 
feeble light. It was thcicl >re at first uncertain whether the three 
lines were identical in the uifcrcnt spectra, but there can now l>e 
no doubt as to this, an I d'Airest found by a discussion of the 
observations of Capt. lkr-Jul, Secchi, and especially Vogel the 
following wave-lengths for the lines. The line Neb. (3) has by 
Iluggins and Miller, Secihi, and lately Vogel, been proved to 
coincide with the F-linc (II 1 and d’Arrest assumes in conse- 
quence its wave-length aftci Angstrom 


W.or !( i^th. 

500*40 nml. millim. 

495 „ „ 

48b '0(> „ „ 


Vibrations in 1 second. 
596*64 billions. 
(>02*35 ,, 

61425 ,, 


Neb. (1) 

Neb. (2) 

Neb. (3) 

Beyond Neb. (3) is occasionally (by II. iv. 18 and the Orion 
nebula) perceived a fourth line ft 7, but it is very difficult to 
see it. 

The spectra of the different objects are, however, very unlike 
each other on account of the different tntcnif. of the bright lines. 
There is even occasion to presume that the mixed gas spectra do 
not ever continue unchanged with regard :o the relative intensity 
of the lines, whiA is very likely, a* the relative brilliancy of both 
the green lines of glowing I! and N depends upon the mixture 
of the gases. 

We know that air when under a feeble pressure heated by an 
induction-current, exhibits the line Neb. ( t ) ; it belongs to nitrogen} 
Lockyer and Frankland {Proceedings, Royal Society, vol xv ii 
p. 454) have shown that the in reality very complicated spectrum 
of nitrogen, under certain circumstances of pressure ana tempe- 
rature, |ppduced to this bright line with but feeble traces of the 

* D’ Arrest mentions that the above wave-length agrees perfeedy^'ith 
Huggins's observation, when he identifies Neb. ;t). not with the reswue ox 
the double line, but with the least refrangible of the two. 
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rthen. It beside*, the brightest of them sit Extensive 
toresrigstions published on this subject cannot, however, be said 
folly to elucidate the question why the other lines of nitrogen 
do not appear in the spectrum, nor do physicists agree as to the 
temperature and density which, under these circumstances, must 
be supposed in the nebulae. It is, besides, precarious to draw 
from phenomena observed in Geissler s tubes conclusions as to 
circumstances prevailing in the vast nebula? (Zollner, Rcrichte der 
k , sachsisckm GatUschaft d. WisstnscA, for 1870, p. 254). It 
appears less important that nobody has been able to comply with 
Angstrom’s demand when he says C Recherchcs sur le Spectre 
solaire,” p. 37) i—" This line is double. . . . It appears, there- 
fore, that we ought to be able to show this duplicity in the cor- 
responding line of the nebular spectrum.” To their separation 
is required too narrow a slit for the feeble light of the nebula?. 
All considered, nitrogen is at present very likely one of the 
constituents of nebula?. 

The origin of Xtb. (2) it not known. 1 he idea at first occurred 
to Huggins of one of the many barium-lines, but he soon gave 
this idea up. One of the iron lines holds exactly its place ; it is 
a dark line, but not one of the principal of the rich spectrum ; 
of course this coincidence is accidental. This line is again met 
with in the spectrum of many red and variable stars. The 
measures of Vogel ( Ber.’d . k. sacks. Gcscllsch. d. ll'issrfj.u h . , 1S71, 
December 17) agree well enough with the gaseous line when the 
great difficulties of fhe cases are taken into account. AW\ <21 
does not occur in the spectra of comets. 

A 7 A (3) is identical with the line 113 of hydrogen, whose 
existence in gaseous nebula? was proved when Huggins discovered 
Neb. (4), which is Hy, that was so long sought for in vain. 
Hydrogen is everywhere found as one of the constituents of the 
heavenly bodies, but the comets contain no trace's of it. The 
hydrogen-lines appear even in the spectra e>f many fixed stars, at 
least through I la and lljB, but sometimes 113 and 1I> are the 
strongest (3 Lyra), and three hydrogen lines are distinctly seen 
in the spectra of a Aquila? and a Lyrze. 

D’Arrest then gives in his paper a list of all the nebula.* 
which have been spectroscopically examined byhimsrb 01 nthri-. 

He speaks first of the gaseous nebula*, of which 11 . iv. 37 is 
the most remarkable ; then he mentions those whose spectra are 
continuous, and thus proved to be mere cough mierates ol stars. 
The latter are by far the most difficult to examine, the feeble light 
being distributed over a large space, and generally minima 
visibilia. An astronomer well versed in the use of the spectro- 
scope is, however, often able to decide whether the spectrum is 
continuous, even if it be not visible by glimpses. Already 
the absence of the spectrum tray occasionally hint about 
the true nature of the body. He estimates the numlxrr of 
nebulae known in the middle of 1872 to be about f»,oco ; of these 
150 have been examined with the spectroscope. It is, therefore, 
only the foitieth part, which is bright enough to be seen through 
the system of prisms. Although it is hardly possible to draw 
ct nciuaiors from so small a fraction of the whole, still d’Arrest 
thinks it possible, on account of the critical revision he has 
given the observations, to arrive by induction at a few results. 
He finds that of a given number of nebula* about a fourth 
give the discontinuous spectrum, while three-fourths give the j 


Gas nebulae are, with but few exceptions, known by their 
green-blue light, their sharply. defined, round, or elliptic discs 
with annular bright condensations inside. There arc, however, 
extensive, irregular, and complicated nebular, which also 
consist of the three gases, nitrogen ever foremost, though the 
C*se* are mixed in difle rent proportions. The very feeble con- 
tinuous spectrum which appears in many planetary nebula* can 
i* kJ^i*- 1 ! 0 **** s h°*’n to arise from the consolidated nucleus, 

ine fluid or solid central mass. The distribution of brightness 
“ “cbulofities is very irregular, and the heat in certain 

and kN* occasionally a little, though no real altera- 
tions »n the form are known as yet. 

V c “rely mere conglomerations of stars. 
^Menticular nebulae, often so narrow and fine 
rejemble a thin bright line drawn 

^tri-J^kic spectron. 0 Wch " ebuk “ bitbe,t0 known to 8 iv * 

•rift rnukahl. . eoB >me»ced to examine red »tan 

ud he wax already. 

m iseg. compelkd to add a foorth cWto bit three dame, of 
A ^**5^»««hafter remarkable atar-apectra 
, ^ ® *^73 and following years in Copenhagen. 
D^Anest s four pepesi In AstronomiscJu NatkrickUn contain only 


the most remarkable of those he found, and only such as had 
not previously been mentioned. That most are above the eighth 
magnitude is evidently only founded on the difficulty of seeing 
spectra of smaller stars. 

The circumstance which Secchi remtrked in 1868, that yellow 
and red colours are so often connected with prominent spectra, 
seems certainly to be of importance, but the many exceptions 
should warn us from here expecting any great cosmical law. 
Neither is their connection with variability a rule without excep- 
tions, There are many strongly coloured stars with very indif- 
ferent sjiectnL 

Most of the spectra described are of the third class. These 
are not uncommon, for when we examine 140 stars we may 
expect to find one of the thiid class. They are uniformly dis- 
tributed over the sky, and found also by white stars. The cha- 
racter of spectra of this class is constant throughout. The 
positions of the dark bands were also shown by Vogel, in 187a, 
to l>e the same tor four btight stars. The columns are generally 
more distinctly separated towards the red end of the spectrum, 
though the contrary occurs also, and it is even possible to follow 
the steps from but finely-indicated bands to absolute discon- 
tinuity, but the colour has nothing to do with these gradation*. 

Still more intimately connected with orange colour is the 
fourth class and specimens of this class arc, in consequence, 
very uncommon. D’Arrest ascertained that the dark hands in the 
s'ar-spectra are formed by groups of compressed dark lines 
against Secchi’s experience. He examined spectra of stars with 
great proper motion, and found, for instance, the spectra of 
61 Cygni and 1830 Groomb. to be indtflerent, uniform, and con- 
tinuous. General similarity of the spectra in certain parts of 
the sky does not exist at all, or has not l*?en proved yet ; for 
instance, it is not true that red and yellow are wanting iu the 
•pectra of small stars in Orion. W. I). 


THE PROGRESS OE METEOROLOGY > 


AT the opening of his address Dr. Ncumaycr regretted that 
^ the general knowledge and public appreciation of meteo- 
rology wan still ve»y small in compnmon with that of other 
branches of science. The main object of his address was there- 
fore to induce hi* hearers to do all in their power to effect a more 
perfect and detailed understanding of this branch of *cicnce 
among their countrymen in tbeir n spcctivc spheres of activity. 
He treated the subject, and particulaily the weather-forecast*, 
mainly from his own point of view as n naval officer, and pointed 
out how desirable a greater interest in marine affairs would be in 
all circles of German home life. The course which meteorology 
111 its application to daily life has taken may be divided into two 
catcgones of observation*, first the uninterrupted systematic 
meteorological investigation*, and second, the atmospheric dis- 
turbances or phenomena governed by the laws of winds, as first 
described some fifty year* ago by Prof. Dove. He then gave a 
sketch of the progress of meteorology in other countries ; of the 
establishment of the numerous meteorological stations, and the 
application of telegraphy to this science ; of the enormous 
help afforded by the introduction of rapid means of communr 
cation. He pointed out how the greatest progress was 
made by the United States of North America ; that England 
was second in this respect, and was followed by Holland, 
France, and Denmark. According to the latest news, the 
yearly budget for meteorological observations in the United 
States was raised from 250,000 to 450,000 dollars, apart from 
all ]>crsonal expenses. The rise in this sum is explained by the 
necessity of having special telegraph wires and stations solely for 
the meteorological * rvice ana by the increase in the staff of 
observers. If m Europe the practical results of observations are 
not quite as satisfactory as might be desired, it is because the 
European organisation of the meteorological service is far more 
imperfect than the American one. 'Inc German Government 
has given its full attention to this important science, particularly 
with regard to the German navy and the coast population. The 
poor German fishermen in the Baltic and the German Ocean are 
already deriving great benefit from the numerous meteorological 
stations which have been established along the German coastline, 
although it is only eighteen months since the service has bqpw. 
The German “ Secwarte” has been established and. now performs 
its share of international work along with the sister-establish- 
ments of England, Holland, and France. Agriculturists will 


» Meteorology in Daily Life. Address delivered at the meeting of the 
German AJtoaaOon at Munich, by Dr. G. Neumeyer, Director of the 
Deutsche Secwarte at Hamburc. 
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(leave equal benefit from the meteorological service if inland 
stations are established and care is taken that the general popu- 
lation of the country are taught how to appreciate their work. 
Dr. Ncumaycr concluded with the sentence It is not only the 
duty of the State to found beneficial institutions and to organise 
them efficiently, it is also the duty of the State- citizen to learn to 
understand and to appreciate these institutions and to enter into 
this spirit of the work they are called upon to perform. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Sr. Andrew's. --T he Scnatus Acadcmicus of St.' Andrew’s 
University have conferred the degree of LI..D. upon Mr. Henry 
Woodward, F.R.S., of the British Museum, and I>r. W. C. 
Macintosh, of Murthly, well known for his researches on British 
annelidcs. 

Til* Yorkshire. Cou.i/.i:, 1. nans.— Mr. Arnold Lupton, 
F.G.S., has l>een elected Iiistmctor of Coal Mining, a depart- 
ment recently endowed by the J Papers’ Company of London. 

Higher Loin atjon nr Women.— A public meeting com- 
posed for the most part of ladies, was held on the 6th instant in 
the Vestry Hall, Kensington, to inaugurate the system of lectures 
for the higher education of women, undertaken by the Principal 
and Professors of King’s College with the co-opcration of the 
Women’s Educational Union. The object of the lectures, which 
commenced on the nth instant, is to supplement and continue 
school education, and the instruction will have, as far as possible, 
reference to the examinations open to women in the University 
of London or elsewhere. The minimum age of students is fixed 
at 17, except in such cases as receive the special sanction of the 
committee. The classes will be at present held in the Vestry- 
hall, High Street, Kensington. The curriculum embraces Holy 
Scripture and Chuich history, logic and moral philosophy, 
modem and ancient history, the hnglish, I^atin, French, and 
(h rnian languages and literatures, mathematics, mechanics, and 
botany. Fxpctimcnlal physics, chemistry, and drawing will 
also be taught as soon as suitable arrangements can be made. 
tUlicr classes, if necessary, will nlso be formed. The fees vary 
from IOJT. (>d. to 2 L 2 s. per term ; lor any four complete courses 
they will 6 /. 6r. For ladies engaged in teaching there will l>e a 
remission of 25 pci cent. 

Pri/.ks in Hot a NY' for Yohng Women.— The Society of 
Apothecaries ot lamdon announce thcii intention to award prizes 
to young women students in Iwtany for proficiency in that science, 
the prizes to be competed for under the following conditions ; — 
The competition will l»e oj»cn to all young women who shall 
produce from their teachers certificates that their age at the time 
of examination doe* not exceed twenty years. The examina- 
tion will be in general and not medical botany. It will 
consist of questions both written and oral, in— (1) Structural 
Botany; (2) Vegetable Physiology; (3) Description of Living 
Plants ; (4) Systematic Botany ; so far as these subjects are con- 
tained in Sir Joseph llookci’s “Science Primer— Botany,” and 
in Prof. Olivet's “ liCtsons in Klcmentary Botany.” The first 
examination will take place in London on the third Wednesday 
and the third Friday in June, 187H. Candidates will be required 
to send their names and their residences, at least fourteen days 
before the examination, to the Beadle, Apothecaries’ Hall, 
lUackfriars, E.C., when they will receive tickets of admission to 
the .exam ination. 

France. — M. Bardoux, the French Minister of Public In- 
struction ha* token preliminary steps for organising at Paris on 
the occasion of the Universal Exhibition, a great congress of 
schoolmaster*. A delegate from each district will be sent by his 
fellow-teachers. Not less than 4,000 are expected to l>e present. 

M. Bardoux has rain taken up in the French Chamber the 
proposed erection of new schools in France. M. Waddington 
was the originator of the scheme. It is intended to build no 
less than 17 » 33 ° new school-houses, and purchase, enlarge, or 
restore 12,000 others. 


SCIENTIFIC SERIALS 

Verkandlungm dtr kX moiogisek-bota mseheu GtseUschnft in 
Wlm fvoli., 1877).— This volume contains the continuations of, 
and additions to, several important papers commenced in the 


volumes for previousyears. We mention particularly the myco- 
logical researches by Herr Schulzer von Muggeiibare —The 
other papers, of which some are very elaborate m . rL A * 
domyid *> .by Dr, Franz Low. -On the Diptera g^^^ 


Fischer, by F. Rowans.— On the fungus flora of Vienna, bT\V 
Voss.— On some spiders from Madagascar, by Count K Kcyscr 


. 7? n Bomc G * “» '-mini Keyset- 

lmg.— On some Amencan spider genera from the families /Viol 
colder , Scytodou/ir, and Dysdtroida , by the same.— On tie 
Holothuria fauna of the Mediterranean, by Dr Emil v « 
M arenzeller. — On Psylloda, by I)r. Franz Low.— On the 
Chalciduc genus Ohnx, by Dr. Gustav Mayr.— Coleoptennn 
species novae, by E. Reittcr.— On the passage of Pastor roscus 
(Tcmm.) through Austria, Hungary, and the neighbourinn 
countries in 1875, b 7 v - von Tschusi.— Ornithological notes bv 
B. P. Hanf. — On the flora of Southern Istria, by 1. Frcyn.— On 
the lepidoptera fauna of the 1 >olomite district, by I. Mann and 
A. Rogenhofcr.— ( )n the coleoptcra fauna of Central Africa, by 
P. V. Grcdler. — The volume concludes with an interesting dc- 
scription of the piscicultuial establishment of Herr A. Fruwirth 
at Freiland, near St. Pol ten (Lower Austria), by Dr. E. von 
M arenzeller. 


Mcmoric drfla So Acta deJi:<pthos,ifisti liaUani , May, 1S77. 
—A note on the solar eruptions dining 1876, by Prof. Tacchim. 
Number of days of observation, jo6 ; number of eruptions, <j, 
two on eastern limb and 7 on western limb.— Note by the same 
author on the present solar phenomena as compared with those 
during the maximum spot period ; the number of eruptions ob 
served at Palermo in 1871 were 07, while only one was seen in 
the first four months of this year. Letter from Father Secchi to 
Prof. Taccliini on the above subject, also a letter between tin 
same persons relative to Winnccke’.s comet Drawings of sola* 
prominences for January ami l ebruaiy, 1876, accompany this 
number. 

June.- - Note on a water- prism, by Father Seech i. Path of . oUt 
protuberance observed at Rome in Apul, 1S77 ; same foi May. 
Note by Prof. Tacchini, on a metallic solai eruption seen in June 
last ; the following lines were visible in the spectrum : F\ l>\ 

P, 1474/-, 4923.'/, 5017 sodium, 5369./. 

July.— Continuation of the above note. - Note by Prof. 
Millosevich, on the contact of Meicuiy with the sun’s cluoinu- 
sphcie on May fi, 1878.— Diawings of the chromosphere for the 
months of March, April, and May, 1876, accompany tin. 
number. 

August. — Note on the zodiacal light, by Prof. Serpieri. Ai 
nounccment of the death of 1 duardo II eis.— Description o! a 
new form of gravity escapement, by Prof. Young. — The ^pet 
troscopic drawings of the chromosphere for June and July, 1S70. 
accompany this number. 

September. — A paper on the discovery of oxygen in the tun 
by photography, and a new theory of the solar spectrum, by 
Prof. II. Draper. [This di.^overy, and all matter lelatmg 
thereto, have already been fully repotted in our columns. J - Table 
of solar protuberances observed at Rome in June, 1877. — Table of 
solar spots seen at Palermo in July and August, 1877. Four 
maps, together with a preface by Prof. Hcis explaining them ; the 
maps arc of a portion of the heavens adjoining the ecliptic, and 
show stars down to the fifth magnitude, and they arc for use in 
determining the position of the zodiacal light. 

Journal dc Physique , January.— On the employment of 
rotating discs for the study of coloured luminous sensations, by 
M. Rosentiehl. — On the use of the radiometer as an apparatus 
of demonstration, by M. \ tolle. — Rheostatic machine, by M. 
Plante. — Experimental researches on the interferences of light, 
by M. Righi. 


SOCIETIES AND A CADE VIES 

Lon don 

Royal Society, January 10.— “On the Structure and 
Development of the Skull in the Common Snake ( 7 ro/ulouotus 
natrix)," by \Y. K. Parker, F.R.S. 

“ Observations on the Nervous System of Aurelia a unto," by 
Edward Albert Schafer, Assistant- Professor of Physiology iu 
University College, London. Communicated by \V. Sharpcy, 
M.D., LL.D., F.R.S. 

January 24. -^be Cortical Lamination of the Motor Area of 
the Brain,” hyflmm Lewis, F. R.M.S., Pathologist and Assist 
Med. Officer to the West Riding Asylum, and Henry Clarke, 
LR.C.P. Lond., Med. Officer to the West Riding Prison. 
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t nmmunicateil by D. Ferricr, M.A., M.D., F.R.S., Professor 
r Forensic Medicine* King’s College* London. 
f a naar? 31. — “Further Researches on the Minute Structure 
of the Thyroid Gland.” Preliminary Communication. By E 
CressweU Baber, M.B. Lond. Communicated by Dr. Klein, 


F. R.S. 

“ On the Limits to the Order and Degree to the Fundamental 
Invariants of Binary t^uantics,” by J. J- S)lvester, M.A., LL. 1 >., 
F.R.S., Professor in the Johns Hopkins b Diversity, Baltimore, 

1 "Remark* connected with the Number of Figures in the 
Periods of the Reciprocals if Prime Numbers/' by William 
Shanks, communicated by Rev. Dr. Salmon, l .k.S. 

Linnean Society, January 17.— Prof. Allman, president, in 
the chair. — Specimens of Diptcroaurpacca? collected by Signor 
Beccari in New Guinea, were exhibited and commented on by 
Mr Phiselton Dyer. -Attention was diawn by Mr. K. M. 
Holmes to a Japanese hook contammg sections of native woods 
botanical ly named in English, Latin, and Japanese.— Several 
examples of fasciated steins of the Fuller s lea/cl (/>tfsiuus fu/- 
forum) were exhibited by Mr. J. R. Jackson, who stated these 
curiously malformed stems were now successfully introduced for 
the handles of sunshades ; he also made remarks on a biid’s nest 
formed of wool and cotton-pod, sent by Sir Barilo Frere to the 
Kew Museum. — Prof. Owen then read a paper on //i/m/mov. 
ttah'H, a genus indicative of a distinct family ;n the Diprotodont 
section of the marsupials. The animal in question is an in- 
habitant of the Rockingham Bay district, Queensland, and 
s|»aringly frequents the dense, damp scrubs bordering the coast. 
It is diurnal, and feeds on insects, worms, ami tuberous loots, or 
palm berries, holding these in its fore* paws, and sitting on its 
haunches, after the manner of the phalange rs. They breed 
during the rainy season, February to May. Both sexes have a 
musky odour, aie nearly alike in size, and somewhat over a foot 
long. This Hat Kangaroo (//. uioschatus) Mr. Ramsay, of 
Sydney, first named and gave a short description of, and Pi of. 

( >wen now supplements by a fuller account of its skeleton, kc. 
Besides peculiarities in dentition and skull, the latter dwells on 
the structural conditions of the hind foot, a modification l>ctween 
that of the Potoroos and Kangaroos. lie lhereaftci enters into 
comparisons with the feet of the ostrich gioup (.S truihu<nU*t)> 
anti speculates on the modifications of the five-toed feet revealed 
by palaeontology, and as applicable to the living marsupials Ac. 
— Mr. Francis Darwin's communication, ex}»crimcnts on the 
nutrition of J h os<rra rotunJtJolia , we gave an abstract of in 
N autre, vol. xvi. p. 222 . — Notes touching recent researches on 
the Radiolaria, was the title of a paper by Prof. St. G. Mivart. 
In this returns the history, progress, and piescnt condition of 
the subject are elucidated. These remarkable marine surface- 
swimming organiims the author proposes to arrange alter the 
classification adopted by I’rof. Haeckel, but considerably 
modified. The primary groups are reduced from fifteen to 
teven as follows : 1. Discida ; 2. Flagelhfera ; 3. Knto- 

sphorida ; 4. Acanthometrida : 5 . Polycistina; b. t’ollo/oa ; 
and 7. “N edculata,— Mr. J. Kerswill was elected a Fellow of 
the Society. 


Anthropological Institute, January 29.— Mr. John Evans, 
D.C.L., F.R.S., president, in the chair.-- Anniversary Meeting. 
— The president, in the course of his address, alluded to the late 
conference on the “ Antiquity of Man," and expressed his opinion 
that the question might be discussed with as great advantage 
from a puiely English point of view, as from one embracing a 
larger area, which to some extent held good with regard to the 
question as to whether the paleolithic implements of the river- 
gravel might not be referred to an interglacial period. As to the 
[nil , f UT ?. an workmanship thought to have l>cen discovered 
moeus of pliocene and even miocene age in Italy, Switzerland, 
“Jr * Lvans again on this occasion repeated the 

. ^ previously expressed, but nevertheless 

^ of man would be found of an 

can be assigned either to the cave or 

Zl^nr £ Ae ^ WCTC t0 * ™ thCT 

A strom, hon# temperate west or colder north, 

loop tafv * tluu Bidian geologists would ere 
i . * “^^^manner the date and origin of the 
Mr Evans uSf able to 

exoloraritm^hrin^^wf 1 * * p P eired * chance of some care 
*5? 011 w| “ch will probably throw 

light on the date of man s ap pearanc e in that part of the 
glole. Mr. Eventt, whose experience In cave explorations 


is well known, has proposed to devote a year to further re- 
searches, and Mr. Evans having guaranteed the necessary funds 
appealed to alt those who were interested in the early history of 
man or in paleontology to assis-t in raking the by no means 
inconsiderable amount. The following are the council elected 
to serve for the ensuing year President, John Evans, D.C.L., 
F.R.S.; Vice-presidents, Prof. George Busk, F.R.S., llyde 
Clarke, Major-General A. Lane Fox, F.R.S., Francis Gallon, 
F.R.S., Sir J. Lubbock, Bart., M.P., D.C.L, F.R.S., Prof. 
Rollcston, M.D., F.R.S. ; Directors and lion. Secs., E. \V. Bra- 
brook, F.S.A., W. l„ Distant, J. K. Price, F.S.A. ; Treasurer, 
F. G. Hilton Price, F.G.S. ; Council, J. Beddoc, M.D., F. R.S., 
James Bon wick, F. R.G.S., C. 11 . E. Carmichael, M. A., J . Barnard 
Davis, M.P., F.R.S., \V. Boyd Dawkins, F.R.S , Cnpt. Harold 
Dillon, F.S.A., Prof. W. II. Flower, F.R.S., A, W. Franks, 
M.A., F.R.S., Charles Harrison, F.S.A., J. Park Harmon, 
M.A., Prof. Huxley, F.R.S., A. L. l*wis, R. Biddulph Martin, 
F. W. Rudler, F.G.S., C. R. Dei Rufticrcs, F.R.S.L., Lord 
Arthur Russell, M.l\, Rev. Prof. Sayce, M.A., M.R.A.S., E. 
Burnet Tylor, D.C.L., C. Staniland Wake, M. J. Walhouse, 
F.R.A.S. 

Physical Society, February a.*— Annual General Meeting. 
— Prof. G. C. Foster, president, in the chair.— The pre- 
sident read the report of the Council for the past year. 
After pointing with satisfaction to the present condition of 
the Society, the report goes on to show how it is hoped 
to extend its usefulness in the future. In addition to a second 
edition of Prof. lCverctt's work on the C. ( 1 . S. system 
of units, the Council hopes very shortly to publish Sir Charles 
Wheatstone’s najiers in a collected form, and it is making 
arrangements for the publication, at intervals, of translations 
of foreign scientific papers, especially such as have had n 
marked effect on the progress of physical science. A portion of 
the funds of the Society is to lie devoted annually to the forma- 
tion of a library, and an exchange of publications is already made 
with various learned societies abroad. Special stress was laid 
on the distinctive object held in view at the formation of the 
Society, namely the exhibition, when practicable, of the experi- 
ments referred to in papers read at the meetings. — The following 
officers and council were elected foi the ensuing year Presi- 
dent, Prof. W. G. Adams, M.A., F.R.S. ; Vice-presidents (who 
have filled the office of president), Dr. J. II. Gladstone, F. R.S., 
and Prof. G. C. Foster, F. RS. ; Vice-presidents, Prof. K. B. 
Clifton, M.A., F.R.S., W. Spottiswoode, LL.D., F.R.S; 
W. II. Stone, M.lk, F.R.C.P., Sir W. Thomson, LLl>. 
F.R.S. ; Secretaries, Prof. A. W. Remold, M.A., W. Chandler, 
Rube its, F.R.S. ; Treasurer, Dr. li. Atkinson; Demonstrator, 
Prof. F. Guthrie, Ph.D. , F.R.S. ; other Members of Council, 
Capt. W. de W. Abney, R.E., F.R.S., Prof. W. F. Barrett, 
F.R.S. K., Major E. R. Festing, K.E., W. Huggins, D.C.l 
F.R.S., Piof. A. B. W. Kennedy, C. K., O. J. Lodge, D.Sc., 
I’rof. II. M. McLeod, the Karl of Kossc, D.C.L., F.R.S., Prof. 
W. C. Unwin, B.Sc., R. Wormell, D.Sc. Prof. 11 . L. F. Helm- 
holt/ and Prof. W. K. Weber were elected Honorary Members of 
the Society. After votes of thanks had been passed to the Lords 
of the Committee of Council on Education fortheuxeof the physical 
lecture room at South Kensington, as well as for the other 
advantages enjoyed by the Society, and to the several officers of 
the Society, the meeting]was resolved into an ordinary one. The 
I following candidates were elected Members of the Society:- 
M. T. Cormack, C. J. Faulkner, M. A., E.M. Jones, F.R.A.S., 
C. Leudesdorf, M. A., and C. E. Walduck.— Prof. S. P. Thomp- 
son exhibited a method of showing the lines of force due to two 
currents of electricity running in parallel directions, A plate of 
glass b |>erforated by two boles close together, which arc tra- 
versed by one and the same wire, and this may be so arranged 
that the current traverses the parallel lengths in the same or 
opposite direction*. If now the plate be held horizontally while 
the current passes, and fine iron filings lie sprinkled on the plate, 
they will arrange themselves in the well-known forms. In (lie 
plates exhibited the filings had been fixed by gum, so that their 
arrangement could be exhibited to an audience by projection on 
a screen. 

Chemical Society, Febvoary 7.— Dr. Gladstone, president, 
in the chair.— The following papers were read — The alkaloids 
of the aconites, Part IL — On the alkaloids contained in Aconitum 
ferox , by Dr. Wright and Mr. Luff. The alkaloid pseadaoo* 
nitin .from Acontium ferox forms crystallised salts ^with diffi- 
culty. Ar s aitin, from A . na f e Uu ^ on the other hand, crystal 
lisas with facility. When acted ui*m by saponifying agents, 
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pseodftconitin is converted into dimethylprotocatechnic acid, and 
a new base, pseudaconin j mineral acids saponify pseudaconitin ; 
tartaric arid forms tbe anhydro-derivative apopseudaconitin. 
With glacial acetic, and benzoic acids an acetyl and a benzoyl 
derivative are respectively formed. The properties, constitution, 
&c., of tbe above substances have been investigated by the 
authors. The nitrate and the gold salt of pseudaconitin were 
obtained in the crystalline form.— Notes on the tannins, by Dr. 
Paul and Mr. Kingzett. The authors conclude that (a) the sup- 
position that natural tannin from gall-nuts is a giucoside is 
doubtful, ( 6 ) tbe astringent principle common to cutch and extract 
of mimosa bark is shown to be a giucoside and to yield on 
decomposition, unfermentable sugar and a peculiar acid distinct 
from gallic acid.— On the estimation of phosphorus in iron and 
steel. Dy E. Riley. The author has instituted a series of experi- 
ments as to the relative value of the molybdate and magnesia 
processes for determining phosphorus ; as a general result, he 
concludes that the molybdate process always gives results which 
are too low, and that the magnesia method is the only one to 
be trusted. — An inquiry into the action of the copper-zinc couple 
on alkaline oxy-salts, by Dr. Gladstone and Mr. Tribe. The 
action of the couple on these oxy-salts is of an electrolytic nature ; 
nitrites and ammonia are at first formed, but ammonia is the 
final product, when nitrates are taken : chlorides are formed, 
when chlorates are decomposed, but no chlorites or hypochlorites 
could be detected. When ammonium nitrate is acted on at the 
boiling-point nitric oxide is evolved.— On a new method for the 
determination of boiling-points, by II. C. Jones. A glass tube 
4 mm. internal diameter and 200mm. long is bent into a U, so 
that the one end, which is open, projects 15 mm. beyond the 
other which is closed. The closed leg is filled completely, and 
the open leg partly, with mercury, ar.d a bubble of liquid mani- 
pulated into the closed end of the U. On immersing the U in a 
paraffin path and healing the latter, the liquid boils and the 
temperature at which the levels of the mercury in the two limbs 
are equal it the uncorrected boiling-point of the liquid. 

Paris 

Academy of Science*, February 4.— M. Fizeau in the chair. 
— Telegraphic determination of the difference of longitude 
between Paris and the Observatory of the war depot at Algiers, 
by MM. I^oewy and Perrier.— Portal >le instrument for deter- 
mining itineraries and geographical positions in journeys of ex- 
ploration on land, by M. Moucluv. — On some applications of 
elliptic functions (continued), by M. llcrmite. — New ‘observa- 
tions on chemical reactions of the ( liluvc, and on persulphuric 
acid, by M. Hcrthelot. When binary compounds are acted on 
by the eflluve one part is decomposed while the other forms more 
complex combinations. Persulphuric acid, as well as ozone and 
oxygenated water, is gradually dcstiojed when the external 
influence, under which it has appeared, lias ceased to act. — On 
definite hydrates, formed by hydrackls, by M. Berthelot. —Ex- 
perimental researches on the fractal vs which traverse the earth’s 
crust, particularly those known as joints and faults (continued), 
by M. Daubr^e. — The vibrations of matter and the waves of the 
ether in phosphorescence and fluorescence, by M. Fave. — Trans- 
versal vibrations of liquids, by M. Dubois, lie puts a little 
liquid, with vermilion in it, on the branches of a tuning-fork, or 
on a paper atrip, over the open end of a sounding pipe, and 
studies the atria: formed in it.— On some results obtained in 
treatment of phylloxerised vinca, by M. lloitcau. —Discovery of 
a small planet at the Observatory of Toulouse, by M. Perrotin. 

—Ditto at the Observatory of Marseilles, bv M. CottenoL Note 

on some consequences of the theorem of M. Villarceau, by M. 
Lcmoine.— On the employment of the graphic method for pre- 
diction of occultations and eclipses, by M. Halt.— On a new 
note by M. Boussinesq relating to the theory of elastic plates, by 
M. Lmry.— On the formula a n - 1, by M. Pepin.— On the de- 
terminant whose elements arc all the possible minors of given 
ordar of a given determinant, by M. Picquct.— On the similarity 
of the photographic rhta* of the sun and the craters of the 
moon, by M. Lamey. A timiUr cause is inferred.— On the 
equation of Lame, by M. Brioschi. — On the dark lines of the 
solar spectrum and the constitution of the sun, by M. Cornu. 
By arranging in order of quantity the dements volatilised 
at the sun’s surface (from the position and relative brightness 
of the dark lines), he c o nri i kra the composition of the abeorbent 
layer to be similar to that of volatilised aerolite*. — The ele- 
ments present in the layer of the sun which produces reversal of 
the spectral rays, by Mr. N. Lockyer.— On the rdraction of 
gases and vapours, by M. Mason rt. The results art given for 
some substances of mineral chemistry. It is shown, m ttraJis, 
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that refraction furnishe. a method lor determining divergence, 
from Manottes law where direct experimentToS 
volume or measurement of densities aredifficSt 
sion resulting from luminous radiation, by Mr Croo 2 a.~R 
searches on accidental double refraction, by M 
direct vision spectroscope, by M. Thollon. Thii hiuTa* cental 
fixed part and two symmetncal movable ayitem, (consUtine of 
metallic plates connected by joints and having nrixm. am 
them) capable of turning about fixed axes parallel to the slit — 
On the densities of vapour, by M. Troost. The densitv of 
vapour of acetic add takes its theoretical value, correspond- 
ing to four volumes, even at] temperatures borderiae on 
120 , if a weak pressure be operated with.— Dissociation 
of carbonate of baryta, by] M. Isambert. — Memoir on the 
solubility of lime in water, by M. Lamy. This solubility 
varies with the nature or origin of the lime, its state 
of molecular aggregation, the temperature of its preparation, its 
dehydration or recalcination, its duration of contact with water, 
and previous heating of the milk of lime. — On anhydrous tri- 
chloracetic acid, by M. Clermont. — On the combinations of 
querrite, by M. Prunier.— On the nature of the very volatile 
products contained in raw benzines, by MM. Vincent and Dela- 
chanal. Besides carburets of hydrogen and coal oils, the authors 
find ordinary alcohol, cyanide of methyl, and sulphide of carbon. 
—On the employment of rotatory discs for study of colour sen- 
sations (continued) ; harmony of colours, by M. RosenstiehL— 
On use of the polarising microscope with parallel light for deter- 
mination of the mineral species contained in thin plates of erup- 
tive rocks, by M. Levy.— On the leadhillite of Matlock, 
by M. Bertrand. — On a new density apparatus, by M. Pisani. 
— Experiments demonstrating the tdU of air introduced into 
the arterial and venous systems, by M. Feltz. Air introduced, 
even in a very small quantity, into the aortic system, 
works great mischief ; introduced into the venous system 
it is almost without danger.— New researches on the func- 
tion of mucedineae and their property of inverting cane-sugar 
(d propos of a note by M. Gayon), by M. Bechamp. — Treatment 
of cancers of the breast by ischemia. of the mammary gland by 
means of vulcanised caoutchouc, by M. Bouchut. — Barometric 
differences between neighbouring stations, by M. Renou. — Re- 
marks on M. Faye’s note regarding relations between phenomena 
of terrestrial magnetism and the rotation of the sun, by M. Broun. 
— On the telephone, by M. Champvallier. It is possible to 
correspond telephonically on wires carried on posts which also 
support wires for ordinary telegraphy to an extent of at least ten 
kilometres, and probably much further. — On the telephone, by 
M. Breguet. Tlie effect is improved by placing one or more 
vibrating plates (perforated at the centre) at about one millimetre 
in front of the ordinary plate of the telephone. — On the earth- 
quake at Paris on January 28, by M. de Gannes. — On the same, 
by M. Lefebvre. 
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THURSDAY, FEBRUARY 21, 1878 


THE HEAD-MASTERS ON SCIENCE 
TEACHING 1 


T T is much to the credit of the head-masters that they 
1 should have moved voluntarily in the matter of 
science teaching. The great majority of them are known 
to look upon it without hostility, but have hesitated to 
introduce it into their schools, in ignorance of its educa- 
tional value, of the time and teaching power necessary, 
of subjects, methods, cost Since the Report of the 
Science Commission all see that it must come, and that 
it is better for the schools to shape the system to be 
adopted leisurely and in concert than to wait till it is 
forced upon them from without. A few schools have 
already accepted it in principle ; a very few have worked 
it adequately for some years past; to these the Head- 
Masters' Committee have applied for information, and 
their published answers are before us. 

Questions were issued to the masters of twenty- four 
schools, of whom nineteen replied. They refer to the 
time spent on science in actual school work, the per- 
centage of boys taught, the age at which teaching should 
begin, the subjects included, the methods and texts em- 
ployed, the intellectual results apparent, the value of 
laboratory work, the cost of appliances, the influence, 
good and evil, of university scholarships, the text books 
recommended ; and it was requested that the answers 
might convey not individual theories of what might and 
ought to be, but a record of what had been and was being 
done in each particular school. 

It is evident that the first question, as to time spent in 
teaching, is vital to the whole, and should determine 
primarily the comparative weight due to the answers sent 
from each head- master. Unfortunately the answers to it 
are in a great measure unreliable. Only one school gives 
the total number of its actual working hours ; some do, 
and some do not apparently include hours of “ prepara- 
tion " in their estimate ; one large school, Clifton, omits 
to reckon the extra time given to special classes, and 
probably others do the same ; while Harrow, Magdalen, 
and Dulwich, all valuable witnesses, make no return. 
Taking the answers as they stand, eleven of the nineteen 
schools give from two to four hours only as a maximum 
per week, inclusive of practical work ; and in some cases, 
at least, this is probably correct, representing also many 
more schools than are included in the list. Such schools 
ave made a good beginning, are feeling their way to 
more extended teaching, and will hail the information 
given an esc pages. But their maximum would be 
oug u icrous in the case of literature or mathematics ; 
1 gives no .^k^ce to science either as a storehouse 
• # , ow ,f c, i ° r ^ a weapon of intellectual train- 

* ***. acc ® r the evidence valuable to school- 
masters is contained mainly A , , 

remaining schools. * m lhe answcrs scnt 

These may be tabulated as follows 

a*~« to 
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School. 

1 Hour* per week given 

1 to science in different 

Percentage of boy* 


! parts of school. 

learning science. 

Bradford 

io» 4 , 3, 2 

No return. 

Clifton 1 

10, 4 

90 

Ciigglcswick 
King's College 

8, 6, 5, 2 

8° 

7 . 5 - 5 

No return. 

Manchester . . 

■■ 1 l2 > y. 

No return. 

Newcastle -under* 
Lyme 

| 7 . 4 . a 

00 

Taunton 

IO, 8, 4, 3 

87 

Wellington ... 

0, 34, 4 

73 


As regards the age at which the study should com- 
mence, Clifton, Taunton, and Wellington think that it 
cannot begin too early ; the rest give years ranging from 
ten to thirteen. All the schools agree in teaching 
chemistry and physics ; three teach botany, three geology. 
All test progress by periodical frequent examinations 
within the school, Clifton and Taunton specifying the 
period as once in three weeks. All but one speak highly 
of the use of note- books ; five object strongly to 
examinations from without, two find them useful. Brad- 
ford, Clifton, Taunton, Wellington celebrate the good 
effects of science as a school subject, from its stimulating 
power, its bringing apparently dull boys to the front, its 
inculcating a comprehension of physical law. Six 
schools make practical laboratory work compulsory ; one, 
Clifton, has regard to special aptitude shown by boys ; 
one alone, Bradford, would not enfotee it at all. 

The evidence as to cost is complicated ; the questions 
were well arranged, but many of the answers give aggre- 
gate sums, without saying how many boys the outlay was 
calculated to supply. It would seem, however, that the 
costly appliances of Clifton, including chemical and 
physical laboratories and lecture-rooms with fitting* of 
every kind, cost about 5 /. per head of pupils intended to 
be taught ; those of Newcastle about 4/. per head ; of 
Ciggies wick 3/. ; of Taunton less than zl. : that is to say, 
chemistry and physics may be taught for ever to one 
hundred boys with an original expenditure of 200/., and 
cannot where money is plentiful cost more than 500/. 
For the further consolation of beginners and of poorer 
schools wc learn that a Clifton master's apparatus for 
three chemical and three physical lectures a week cost 8/. 
once for all, exclusive of air-pump and balance, and that 
in lecturing for five years he has not spent 3/. a year ; 
while the Taunton master announces that a man with 
leisure and dexterity to make his own apparatus can 
begin with table, gas, water, a few shelves, and 5/. ; and 
adds that his own lectures cost only 6</. each. 

Valuable opinions are reported as to the influence exer- 
cised by the universities on school teaching. All head- 
masters know that the mischief inflicted on education by 
the Oxford and Cambridge system is incalculable, and 
the opinion finds expression in these answers. To gain 
a science scholarship a boy must abandon during the last 
two or three years of his school course all subjects except 
science, with such a minimum of classics and mathe- 
matics as may secure him against a pluck in the Little- 
go ; and, mutato nomine , the same is true of candi- 
dates for cither classical or mathematical scholarships. 

* Tbit m from private information- 'i’b* returns given io rhe Report are 
oat so high. 
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Those who think that school education should be 
general ; that literature, mathematics, and science should 
share it in fair proportions ; and that entrance scholar- 
ships at the university should be awarded to general 
excellence, will understand how the present system dis- 
heartens every thoughtful educator, who groans over the 
intellectual development of his best boys distorted in 
obedience to this tyranny of special prizes, which he 
nevertheless must win, or forfeit his reputation as a 
teacher. 

An exhaustive list of text-books is given by the various 
schools. Some of them are valuable to the teacher only ; 
others indispensable to the pupils. With ve ry few excep- 
tions their price is exceedingly moderate, though expen- 
sive books such as Watts’ “ Dictionary of Chemistry/’ 
and Weinhold’s u Practical Physics,” should have their 
place in the school library as books of reference. 

It is clear that the publication of this Report marks a 
step in advance along the path of scientific education. 
It contains not opinions, but facts ; not theories of what 
the teaching should be, but records of what it is; and 
this not scattered through the discursive pages of a Uluc- 
book, but condensed into a pamphlet of thirty pages. 
Not less instructive is the comparative unanimity with 
which different schools, swayed by independent tradition?, 
advancing on different lines, and ignorant of each other’s 
movements, have worked out the same practical results 
and arc teaching the same subjects by the same methods. 
The problem is virtually solved ; the difficulties inherent 
in the recasting of an ancient m stem have disappeared 
so soon as they were honestly faced ; and the head- 
masters, who perhaps looked shyly on advice from with- 
out, will listen to it, let us hope, when recommended by 
their colleagues. To this end the contents of the Report 
should be summarised, and circulated amongst the schools. 
It would be easy for the head-masters and science-masters 
of the schools which have answeicd questions to constitute 
an informal committee. A small working sub-committee 
would soon formulate a scheme of science teaching, 
based on the conclusions of the Duke of Devonshire’s 
Commission, giving accurate particulars as to methods, 
books, tests, and cost of teaching chemistry and phy sics, 
with further information on the subject of museums, 
workshops, botanical gardens, and observatories ; and 
this paper, drawn up in the simplest and most practical 
shape, might be sent at once to all first-class schools with 
the imprimatur of the entire committee. It would 
hardly fail to gain converts amongst present schools ; 
each new head-master, appointed, as they are appointed 
now, with an understanding that they shall find room 
for science in their curriculum, would hail it as of the 
highest value ; and when compulsoiy legislation comes, 
as come it must, the necessary details will all be ready to 
its hand. W. Tr c kav 1:1 ,t . 

FRANKLAXPS RESEARCHES IX 

CHEMISTRY 1 

Experimental Rest arc ha in /W, Applied , ami Physical 
Chemistry . By E. Frankland, Pn.D., D.C.L., F.R.S., 
&c. (London ; Van Voorst.) 

T HE section (II.) that Dr. Frankland devotes to his 
researches in Applied Chemistry is not** the least 
interesting of the work, though the chief topics are Gas 

« Continued from 
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and Water. The author’s investigation of White’s process 
for manufacturing hydrocarbon gas by passing steam 
over red-hot coke, and carbonising the gas in the retort 
led to the clear distinction of the illuminating from the' 
non- illuminating constituents of the hydrocarbon gas and 
of ordinary coal-gas. It was shown that marsh gas is 
valueless as a light producer during combustion, and that 
the luminosity of a gas flame is due to the heavier hydro- 
carbons present, whose illuminating value can be deduced 
from analysis and expressed in terms of olefiant gas. 
Such an indirect method of estimating the illuminating 
value of a sample of gas is certainly interesting, but 1 it L 
clearly unsafe ; for it involves the assumption that the 
illuminating value is directly proportional to the per- 
centage of a hydrocarbon mixture of unknown constitu- 
tion, calculated somewhat empirically into equivalents of 
the well-defined ethylene. Moreover, some recent expe- 
riments by Dittmar seem to show that ethylene does not 
conti ibute nearly so much to the luminosity of a hydrogen 
gas flame as benzole vapour. Hydrogen containing as 
much as io per cent, of ethylene gave a very feebly 
luminous flame, while hydrogen charged with only 3 per 
cent, of benzole vapour afforded a brilliant light when 
the gas was burned. Fortunately Dr. Frankland docs 
not wholly rely upon the method in comparing -as he 
does in his introductory remarks on the gab investiga- 
tions— the London supply of 1851 with that of 1876 ; for 
he has partially employed the photometer as a check. In 
1851 the London gas supply contained 7‘°i per cent, of 
olefiant gas, or its equivalent of other illuminating hydro- 
carbon, while in 1876 the percentage was 7*02. From 
these data it was concluded that there was no difference 
in illuminating power although the 1876 gas should be, 
according to the Act of 1’ailiament, four candles better 
than that of 1S51. Dr. Frankland says : — 

41 The improvement of the coal gas sold in London has 
been only imaginary, for no real alteration has been 
effected. It has been nude to appear better, by testing 
it with improved bui is ; but, as consumed by the 
burners almost universally employed, it gives no moic 
light in 1876 than it did in 1851— -a conclusion which is 
confirmed by the results of simultaneous comparative 
trials made by Mr. Humpidgc with two burners, one of 
them similar to those by which London coal gas was 
tested in 1851, and the other, the so-called 4 gas referee’s 
burner,’ at present employed in testing London coal gas. 
At 4 P.M. on June 6, 1876, the gas supplied by the 
Chartered Company to South Kensington Museum gave, 
when consumed at the rate of five cubic feet per hour from 
the 185 1 test-burner, a light equal to 1 rj standard candles, 
and on June 28, at 3 p.m., a light equal to 10*5 standard 
candles ; but when the same gas was tested at the same 
hours by the present referee’s burner, it gave, when con- 
sumed at the same rate, a light equal to 14 3 candles on 
June 6, and a light equal to i4'5 candles on June 28.” 

There is no doubt that the photometric determinations 
in the above cases substantially agreed with the analytical 
results, which latter may, in consequence, be accepted so 
far. The general result, however, is eminently unsatis 
factor)' to all persons interested, save the gas company. 

The second inquiry undertaken in connection with gas 
was that A the igniting point of coal-gas. The chief 
facts elicited possess so much general interest that we 
may mention them here. They were 1. That coal-gas 
ignites at a much lower temperature than marsh-gas, but 
at a higher temperature than hydrogen or carbonic oxide. 
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^ That the admixture of the vapour of carbon bisulphide 
does not sensibly lower the igniting point of coal-gas, 
although alone, or mixed with hydrogen or carbonic 
oxide, this vapour inflames at 4 °° F. 3. The Davy 
lamp, which is a protection in explosive mixtures of air 
and firedamp, is not safe in similar mixtures of air and 
coal-gas. 

The third paper in the section discusses the possibility 
of making metallic magnesium available as a source of 
artificial light : and the last paper, relating to the use of 
illuminating materials, describes the construction of a 
gas-burner, in which the waste heat of the flame is made 
to raise the temperature of both air and gas to 500 or 
6ocf F. before combustion, and thus to increase the 
luminosity of the flame. 

The author’s group of papers on water examination 
and purification, and on the treatment of sewage and 
other refuse, occupies nearly 300 pages of the volume 
before us. The value of Dr. Frankland'* investigations 
in sanitar\ chemistry has been variously estimated, and 
a glance over the pages before us recalls the wordy war- 
fare that has been waged between the upholders of Dr, 
Frankland’s system of water analysis and of the conclu- 
sions founded upon the data afforded by it, and those that 
put their trust in the method devised by Messrs. W ank 
lyn, Chapman, and Smith. We ant if ipate that the rc- 
publication of Dr. Frankland’s pa pci s will impart fresh 
vitality to a controversy that seemed, happily , to be on 
the wane. If, however, a renewal of the controversy is 
likely to lead to re- investigation and substantial improve- 
ment in the existing methods of water analysis, we shall 
not regret the re- opening of the subject. 

The chief aim of all modern methods of water analysis 
is the detection and estimation of organic especially 
sewage) contamination. Dr. Frankland seeks to attain 
the end in view by direct estimation of the “ organic ’* 
carbon and nitrogen in the water, while Messrs. Wanklyn, 
Chapman, and Smith attempt to estimate the nitrogenous 
organic matter in water by breaking up the organic bodies 
and separating their nitrogen in the form of ammonia— 
“ albumenoid ammonia.” A rather extended experience in 
the use of both methods has led us to conclude that Dr. 
I* rankland’s plan, though nearly perfect in point of 
theory, is not as satisfactory in practice ; while the rival 
method rests on a bad foundation, but is not likely to 
lead to error in excess. We may state this much without 
trenching too far upon technical ground, but wc do so in 
order to justify the desire above expressed for a re-inves- 
tigation of the subject, conducted with a view to render the 
theory and practice of water analysis equally satisfactory. 

It is scarcely necessary to mention that wc find in this 
section Dr. Frankland’s valuable papers on the develop- 
mcn ^ of *n potable water ; on the deterioration of 
potable water during its passage through cast iron mains 
and lenten service pipes ; on the methods of softening 

hard water, and on C0TO p arat i V c purity of water 

m various geological strata, and from different sources 
such as mountain str^m, and lakes, rivers, shallow wells, 
artesian wells, and spring*. i n addition, experimental 
data are given showing the extent to which polluted water 
can be purified by various means and rendered fit for 
domestic purposes. These papers, together with those on 
sewage treatment, are of especial value to sanitary engi- 


neers, and will no doubt be more freely consulted in their 
present w ell-connected form than when scattered through 
other publications. 

In Section III. Dr, Frankland returns to gases and 
vapours — evidently favourite subjects of study with him 
since the date of his discovery of the alcohol radicles — 
but now from the physical side. The first investigations 
detailed in the section are those upon the effect of pres- 
sure on combustion, which led him to conclude that 
the luminosity of ordinary flames] is chiefly due to the 
presence of incandescent vapours or gases of high 
density, rather than to solid particles. The author’s 
experiments on the combustion of hydrogen and carbonic 
oxide under great pressure proved that incandescent gases 
and vapeurs emit light in proportion to their density, 
and that a continuous spectrum can be afforded by 
dense gas as well as by ^olid or liquid matter. 
These observations led to the suspicion that the sun’s 
photosphere consists of gases or vapours only, and ulti 
matcly to the commencement of a new line of icscarch 
in conjunction with Mr. J. Norman Lorkycr, who was 
then engaged on his researches on the physical constitu- 
tion of the sun. Dr. Frankland was soon obliged to 
iclinquish the investigation, owing to pressuic of other 
work; but in Mr. Lockycr’s hands it has since a Abided 
results of the highest interest and value. 

Excluding a chapter on climate, and some miscellaneous 
observations, the last icscaicli detailed in the volume 
before us is a highly important one on the source of mus- 
cular power. 'Fhis inquiry is ically complementary to the 
well-known investigation of I'roF*. I nk and Wisliccnus 
on the same subject, for Dr. Frankland ascertained by 
direct calorimctrical determinations the potential energy 
locked up in muscle .and in its chief pioducts of oxidation 
urea, uric acid, and hippuiic acid and proved that the 
store available was much less than would suffice to 
account for the work done by Fick and Wisliccnus in 
the ascent of the Faulhorn. Frankland’s experiments 
conclusively proved that the muscular force expended by 
the two professors in the ascent of the mountain must 
have been chiefly derived from the oxidation of non- 
nitrogenous matters, since it could not have been pro- 
duced by the oxidation of muscle or other nitrogenous 
ronstituentx of their bodies. This investigation is one 
of the most valuable in the section, and will be re-read 
with special interest in connection with the Rev. Prof. 
Haughton's latest researches. 

We cannot conclude this short sketch of Dr. Frankland’s 
admirable researches without giving expression to the 
hope we entertain that the well-arranged volume before us 
may prove to be but an instalment of the life-work of its 
distinguished author. J. Emi-.kson Rkvnoi.ds 

FI, OH A OF TROPICAL AFRICA 
Flora of Tropical Africa. liy Daniel Oliver, F.R.S., 
F.L.S., Keeper of the Herbarium and Library in the 
Royal Gardens, Kew. and Professor of llotanv in Uni- 
versity College, Lonaon. Assisted by other botanists. 
Vol, iii. Umbelliferae to Ebcnaceic. Published under the 
Authority of the First Commissioner of Her Majesty's 
Works. (London : L. Reeve and Co., 1877.) 

T HE third volume of Oliver’s " Flora of Tropical 
/Africa n includes fourteen natural orders, mostly 
belonging to the sub-class Camopctake of the Dicotyle- 
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dons. The two orders, Umbelli ferae and Araliaceac, both 
by Mr. W. P. Hiern, and occupying the first thirty-two 
pages, were printed in 1871 along with vol ii., the rest 
being all new. The district included in the present 
volume is of course the same as that mentioned in the 
previous ones, extending on each side of the equator for 
somewhere about fifteen degrees. It is divided into six 
regions, two on the west side of the continent, distin- 
guished as Upper and Lower Guinea, two on the east 
side ; Nile Land and Mozambique and the intervening 
region divided into the north and south-central. The 
district is therefore one of vast extent, and will probably 
yield many new forms when further exploration renders 
our knowledge of the country and of its productions more 
complete than it is at present. 

The Umbellifer.x arc represented in the flora by twenty- 
one genera and about forty-four species. The number of 
genera is small when contrasted with the thirty-four 
found in Britain. Several familiar British forms are 
found in this flora, of which it will only be necessary to 
mention Sanicula eurnpera , Coni urn mam latum , Ant /iris - 
cus sy/vestris , Daunts carota, and ( amalis infest a. Five 
genera arc, however, endemic in Africa. The genus 
Pcucnianunt is interesting as inc luding two species, P. 
araliaccum and P. fraxinifoliunt , both small glabrous 
trees. The Araliacca* are unimportant, and represented 
by only three genera and fourteen species. 

By far the most important monograph in the 'present 
volume is that on the Rubiacca*, by Mr. W. 1*. llicrn. It 
occupies over 200 pages, or nearly as many as the mono- 
graph of the Composita*, the joint production of Messrs 
Oliver and Hiern. The Rubiacca* form a very extensive 
tropical and sub-tropical order, most richly represented in 
America. Tropical Africa, however, possesses seventy- 
eight genera, about thirty of which are endemic, and three 
of these are now described for the first time by Mr. Iliern. 
The genus Co /fa is fully treated of by Mr. iliern. 
The C. arabica occurs In four of the districts of the 
flora, but not in the two Central regions. The new 
coffee, C. liberica , Hiern, which promises to be of so 
much value, is here noticed. It is the source of the 
Liberian coflee, and probably of the Cape Coast coffee. 
The berries are said to be larger, the flavour finer, and at 
the same time the plant is more robust and prod active 
than the ordinary C. arabim. The C. atabica has the 
flowers pentamcrous, while in C. libit ica they arc 7- or 
6-merous ; or, according to the key to the species, 6 to 
8-merous. The genus Sarcocephalus is an interesting 
one, the fruits cohering to form a pscudocarp known as 
the peach, or country fig, of Sierra Leone. The shape 
and colour of the pseudocarp is that of a strawberry, but 
in flavour it resembles an apple. Unfortunately if eaten 
to excess it acts as an emetic. Two familiar species of 
Galium are also included in the flora, namely, G. aparine 
and G. twllugo. 

The Valerianaccae are represented by the European 
ValtriantUa dentata only. The Dipsacea? by three genera, 
Scabiosa yielding two familiar species. Both these small 
orders are by Mr. Hiern. 

The Natural Family Composite, the joint production 
of Prof. Oliver and Mr. Hiern, occupies the chief place 
in the volume, as would be expected of the largest order 
of flowering plants. The number in the tropical region 


of Africa, 468 species, is small compared with the 1 voo 
species occurring in the Cape flora. i n tropical Africa 
there are 1 17 genera, seventeen being endemic, and all of 
these latter either small or monotypic. Many of th 
forms are of great interest, and some of the genera very 
extensive. It is curious to meet with Erigcron alpinus 
in Abyssinia, along with Scnccio vul%aris % and others 
some of them familiar weeds. The genus Tarchonanthus 
forms a small tree, and it was upon a species of this 
genus that Dr. Welwitsch found the only species of 
Viscurn he met with in Angola, 

The Campanulaceac are by Mr. W. B. Hemsley, who 
reduces the peculiar Abyssinian plants known as Tupa 
to the genus Lobelia , and describes two species, L. rhyn - 
chopctalum and L. giberroa . One species of Light footia y 
from Lower Guinea, is of interest. In it (A. ivclwitschii) 
the ovary is almost wholly superior, while in all others 
the ovary is inferior, the plant thus looking very unlike 
the other members of the Campanulace;r. Four genera 
of Ericaceae occur, but only one species of Erica , viz., 
E. arborra , thus contrasting with the Cape flora where 
the species arc most numerous. The Ericacea*, Plumba- 
gineac, and Primulacea' are by Prof. Oliver, but arc small 
and unimportant. The Myrsineir and Sapotacea* are by 
Mr. J. G. Baker, and the Ebcnace;r by Mr. Hiern, who 
has already published a monograph of this group. 

The greater part of the volume is by Mr. Hiern, tvho 
contributes about 270 pages, while, along with Prof. Oliver, 
he contributes 207 pages more. About twenty pages each 
are contributed by Messis. Baker and Hemsley, while 
eight only are from the pen of Prof. Oliver alone. This 
handsome volume of about 550 pages adds another to 
the long scries of “ Floras ” now so well known and so 
highly appreciated that have from time to time issued 
from Kew. W. R. Mi'N Ml 


LETTERS TO THE EDITOR 

[ The Editor does not ho.d kinisdf responsible for opinions expressed 
bv his correspondents. \ either ran he undertake to return , 
or to correspond 10 it', ,"';c writers of 1 e/e, A d nianusn ipts, 
A\> notice is taken of an. uvruous con: mu nit aiious. 

| Die Editor urgently ttoutds t ort e spoil dents to keep their letters at 
short as possible . J k, pressure on his space is so £*cat that it 
is impossible other-rite to ensure the appearance even cj torn- 
nut nit at ions containing interesting and inn cl facts.] 

Marine Fossils in the Gannister Beds of 
Northumberland 

I take the earliest opportunity to announce, through your 
columns (if you will allow me to do sob that on the otn of this 
month (February), while conducting the usual weekly field-work 
in connection with this college, I had the good fortune to nrd 
marine fossils in the lower coal measures, or gannister beds of 
Northumberland. The locality ia »bout *>alf-»;ay between the 
Stockafield Station, on the Newcastle and Carlisle Railway, and 
the village of Wbittonatall. Aa I have more than once insuted 
on the fact that hitherto no marine forms had been found in this 
aeries in this country, I wish to be the first to destroy the effect 
which that negative evidence may have produced. The import- 
ance which the study of the gannister fauna has assumed since 
the publication of Prof. Hull s recent paper on the Classification 
of the Carboniferous Rocks in the Quarterly Journal of the Geo* 
logical Sthdefv, need not be dwelt on. 

Full details of the find will be published elsewhere. 

G. A. Leeour 

College of 4 hical Science, Newcastle-on-Tyne, February 12 

Liquids having a Specific Heat Higher than Water 

In Nature, vol. avii. p, 252, it is stated : “Hitherto 
water has been regarded as possessing a greater specific heat 



XATCRF. 


321 


Feb. 21 , i87 8 ] 


anv other body excepting hydrogen. E, Lecker has shown 
rTjL Vienna Academy that mixtures of methyhc alcohol and 
water have a specific heat higher than that of water, and accord- 
ingly take the second place,” &c. Can you spare me a corner 
to point out that in 1S69 the specific heats of some mixtures of 
ethylic alcohol and water were proved by Dr. A. Dupre and 
myself to be considerably higher than that of water, e.’. a mix- 
ture containing 20 per cent, alcohol, has a specific heat of 104 3, 
water - 100 {Phil Trans., iS 69, 59 * ; V atts 1 j Diet., 2nd Sup- 
element, 475). Moreover, we especially mentioned “that our 
experiments furnished the first example of a liquid having a 
s t >ecific heat higher than that of water. Since lSc»o Dr. 1 >upre 
has estimated (Proe. AW. A<v., xx. 33 °) * he spccihc heats of 
mixtures of methylic alcohol and water without finding any such 
mixture to possess a specific heat above that of u. iter. 

I* niverrity College, London 1 « J- M. Puir 

Age of the Sun in Relation to Evolution 

I HAVE read Mr. Plummer’s letter along with his article in 
the Popular S.ience A'erte?c, and am surprised at his object ions 
to my paper on the “ Age of the Sun’s lleat.’ 

It matters not whether the sun’s heat was derived fnun the 
contraction of his mass or from the falling in of meteorites, or of 
comets as advocated by Mr. Plummer in the article referred to, 
we could only have had a supply of heat sufficient for twenty nr 
thirty million years, at the present rate of radiation. Prolnbly 
not much more than half of this would be available for the foi- 
mation of the stratified rocks, and the development of hie on the 
ghd* ; a length of time irreconcilable alike with geology and 
evolution. We are therefore compelled to look for some other 
source than gravity as the origin ot the sun’s heat. It vx ill not 
do to lengthen this period by assuming that the rate of radiation 
was less during past ages than at present, because wc should have 
to assume that tne temperature in the past was ako less, a conclu- 
sion at variance with the known facts of geology and of pakeoii- 
tulogy. I never supposed that the rate ot radiation in the past 
may not have been greater than now. Nor did I ever sup 
pose that there is any antecedent improbability whatever 111 
the collision of stellar masses. What I maintained U 
joum. of Seint.e l*»r July, IS77) was that the formation of 
a sun is an event which, 011 an average, can only bo wit nosed 
once in about 15,000 years, or the liundier of visible stats 
would be greater than it actually is. And this, I think, u a 
sufficient reason why we should not expect any historical iccord 
of such an event. Further, it does not necessarily follow that 
the two Indies coming in'o collision should po^ex* cq.ul mass 
or velocity in older to have their motion of transition umvciwd 
into heat. If it be true llint the stars derived then heat from 
loss of motion then this may quite well explain why thru motions 
are so small. In a wool, the energy which the sun lias been 
dissipating into space through past ages, always ixutcd in t lie 
form of motion. Collision only changed it from one form to 
another, vu., from the motion of translation to molecular motion. 

J.VMl.s (. lo'j.i. 

The “ Phantom ’’ Force 1 

It might be supposed tha* permanent and entirely local or 
** internal” force-pairs of this kind acting on innumerable material 
couplets in a system would so disturb the individual energies of 
their motions that no general conclusion as to the total change 
of energy during the progress of such a system’s motion 
could be drawn ; but the simple law that impulses act indepen- 
1 H 1 °r cac * 1 other and of existing motions soon slu-ws that the 
wnoie gain of energy in the system is the sum of the separate 
gains in tbe several mass-couplets due to their absolute or several 
rc Jf tion * at every instant of the motion, and that 

'"f 1 j* r “ the above 

~~r~ 7 .r~ * an J of their actual and potential energies is 
* * yiUm « perfectly aTwould lie the case 
not m m WM ° r component pairs. That this is 

in all the DOSsibled^rSf^ 00 for the rcsultin £ actual 

***** such a system may go 

configurations 7 and 

component force-pairs sup- 
u 10 * logical consequence 

of arbitrary and fanato) deftmtions, but a conclusion full of 
unpoiUncc and of real natural "gmf.cation depend., firstly, upon 
1 Coutinucd from p. y* y 


the fact that the thing defined as “ impulse,” or the gradient of 
the scale, which is here independent of the time and depends 
only on the mutual configuration, is not permanent by a very rare 
occurrence, but that it is often so, and under very various circum- 
stances ; and again that this impulse, or tlux of momentum, or 
gradient of energy, occurs in many other motions with conditions 
of equal simplicity ; and lastly, and above all, on the fact pointed 
out at the beginning of these reflections, that while we are able 
to use, and of our free will to call into existence force in innu- 
merable ways wc learn from our experience that this impulse is 
invariably rameif or MetateJ by a certain special efficacy or com- 
pulsion, which our power of exercising it as we pleAse so as 
either to annul, to modify, or to increase it at will with the 
consequence of obtaining with it any r (Tee live impulses that we 
desire, slnws us to l>e a different kind of quantity from the 
impulses that we cither thus obtain, or that we see it producing 
in surrounding nature. Newton’s second law of motion in fact 
recognises this sj>ecific difference between the magnitudes of a 
force and of its effect, when it asserts that forces ptoin*e their 
whole offt its (that is to say, remain unaffected in their efficacies) 
whatever may be the state of test or of moti >ti of the bodies upon 
which they act. As it is found that forces or compulsions 
(measured as they arc in statics by additions, subtractions and 
oppositions to a standard force) arc always proportional to the 
free impulse, or undisturbed acceleration ol a mass-unit which 
they can produce, so that by taking the impulsive effect and 
the active compulsion of any one standard force as the units 
for measuring these quantities respectively, they are then said 
to be numerically equal to *ach other in every force ; it yet 
follows from their specific independence that they are not iden- 
tical in kind ns they are in measure. The same is true of the 
pio lucls obtained by multiplying them separately by any small 
space through which a force acts ; and it would Ik* an obvious 
misstatement to assert that the sum of the works of a compul- 
sion, and of the lice impulse which it pioduccs taken negatively, 
is constant when a force acts freely ; b-c.iuse this would he 
confusing in one sum two different qmntitics ; a result which 
it seems must arise fiom the simple fact that our part in 
mechanical “compulsions” distinguishes and removes them 
from the category of impulses to wlmh tliry would otherwise 
belong, and leaf Is us to regud them as the ,au\r\ of the ini- 
pukes which wc observe. The language adopted by Newton 
(and Us”d also by I >’Alcinbert) in the pioposition quoted at the 
lieginning of this letter is that in a proper mechanical system, 
tomfuI'ioH s t,jual to the observed impulses reversed, will (a* is 
obvious) arrest in their origin all changes of motion in the 
system, and will (with the immutable force conditions proper 
h* the system) hold in balance, or give a complete account of 
all the forces (other than those immutable ones) acting upon it. 
I sing the principle of virtual velocities in thin case of equilibrium 
of halam mg forces, Newton expresses the mlc for exploring all 
the mechanical cfhcacics (super added to the immutable ones) 
acting in the system by concluding that the sum of all the similar 
“ works of font* ulston," or of all the “actions ” in a short time 
corresponding lo a small motion of the system, when the reversed 
ones have licen introduced, will be a constant quantity. Thus 
kjth Newton and D’Alembe»t agree in this, that they recognise 
in forces >,tuus whuh fijjcr from the effects which they produce. 
]>y what similar laws ol wo*k found to hold true in a proper 
conservative system the modern science of energy (which deals 
with the phenomena of causation in a wider and more diversified 
form 1 seeks to extend the method of cancelling the counteracting 
1 causes, or tbe principle of energy conservation here laid down by 
N ewton for a mechanical one, to the far larger, hut less thoroughly 
j explored and exhausted field of all the onward flowing streams 
of physical agencies which we perceive following their natural 
bents or inclinations around us, I will presently endeavour to 
explain. It should be noticed in connection with this general 
extension of the principle, that the “ work ” of a force tn a short 
time, however fixed its efficacy, or its rate of doing work in a 
shirt space (or of producing momentum in the short time) may be, 
is incidental, and not a fixed quality of the agent force like its 
faculty of tension, since a force as often diminishes as increases 
actual energy by a momentary action, and thus no fixed rule is 
drawn from the natural tendency of force to impart momentum, 
that potential energy necessarily becomes, or even necessarily tends 
to become, actual energy in every mechanical energy-transforma* 
lion. Tbe mechanical stress of friction is an example of the 
opposite tenancy ; and it also furnishes us with an example of 
a force whose working power only, and not its motive tendency, 
15 a mechanical “agent ” which we can summon up at will ; but 
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of which we still regard the motive tendency as similar to that 
of other mechanical forces, because it can maintain equilibrium 
with them. 

If the natural office of force as a l>ond between space and 
matter is to ward off contact between material points, and to 
endow them with impenetrability (for this marked feature as far 
as it has been explored appears to be inherent in all matter) by 
absorbing at the proper places the energy of motion, and by curbing 
and accelerating it elsewhere according to these dictates, it must be 
implanted in material points in such permanent pairs as have 
just now been described ; for the third law in Newton’s master- 
summary is often held (with how much correctness, perhaps, 
may be questioned), to assert that all the forces of nature consist 
of an action and a reaction in equal and opposite pairs, and be 
omnipresent with a particle to protect it, its permanent impulse, 
or rate of doing work, being at the same time referable to the 
space or distance between the mutually impinging, or colliding 
pair of atoms. A mechanical system so constituted, as we have 
seen, if not disturbed by'the forces of foreign bodies outside of it 
will have the sum of its actual and potential energies constant. 

If we include those foreign bodies (endowing their forces at the 
same time with persistency), and if we find that the whole 
material universe as far as we can explore it admits of being 
comprehended in one system of this kind, a mechanical explana- 
tion of all known physical agencies might thus, apparently, 
be arrived at. In every particular of the motion of any group 
of bodies in it, however, except the single one of its total 
energy, wc would lie obliged b» abandon (as Newton does) 
the local centres of reckoning of the several force pairs, ami 
betake ourselves to the mass-centre of the group as our 
origin of reference for noting all the forces, and tracing all 
the motions of a body completely in its wanderings through the 
system. If this obligation, and the end to which it lends us of 
referring force at last to perfectly abslrael realms of space and 
matter terrifies and affronts the scientific sense, it is sullicient 
consolation to observe that if force were not ultimately so icferred, 
and il its impulse was exerted in tin* e local spaces only m which 
wc find it acting apparently ns n simple action and reaction, 
there would be as many distinct kinds oi cneigy of motion and 
of configuration (which wc would still ictain a* cxpicssing the 
local laws of force) as there arc local spaces, with countless com- 
plex rules for mutual equivalence of these several energies con- 
nected with the common path of the body in several of them 
together, which would cflcctually defy even a modern physicist 
to disentangle and employ 1 We may icst thankfully contented 
with the laws that Newton has traced out. l>ut does the simple 
mechanical system which wc have just imagined really represent 
that of nature ? Are nature’s force pairs really all permanent? 
(Wc will suppose that they are all dual and reciprocal, foi, as will 
presently be noticed, a sj»ccial ami peculiar explanation only can 
l>c given of forces which nc absolutely external or solitary 
without any physical qualification) ; and is the sum of their 
mechanical energies a constant quantity, as we know that it 
becomes W'hcn all the other kinds ol energy in material nature 
are added to it ? The answer ts \ery obvious, but it betrays at 
the same time a complete ignorance of the extent and depth 
of the question that we put. The t caddy-preferred response i* 
" No ; the sum of the mechanical energies, as iai as they can be 
recounted, is not constant, for nuruhu less forces, and mechanical 
energies proceeding from them ate being constantly produced by 
heat, radiation, chemical action, and other physical agencies, or 
ore being employed to renovate those agents with energy in 
equivalent stores, but whose special kinds are not mechanical.” 
At the same time the progress of physical inquiry reveals to us 
in the operations of these agents microscopical, or rather hyper- 
microscopical, actions of force, and invisible charges of actual 
energy, with which our cailiei knowledge of these agencies was 
entirely unacquainted, and a little step of inductive generalisation 
only ia needed (I believe that thi> view was unfolded by Helm- 
holtz many yean ago, but 1 have not been able to rediscover his 
remarks and demonstrations l \ to suppose that all physically - 
generated forces form but visible and changing resultant-links in 
an invisible chain of persistent forces, of which wc hold some of 
the most prominent loops in om hands, and thoughtfully wonder 
what they are. 

In his Gtagow lecture on “ Force” (in Nature, vol. xiv. p. 
463), an important hint was offered by Prof. Tait recardmg an 
apparent character of potential energy, founded on the mathe- 
matical condition that quantities whose units of measurement ore 

* Thsy are. I find, contained in a paper of tome length in vol. vi. of 
“ Taylor's Scientific Memoirs," >853. PP- 1*4-16*. 


?• ‘5* T? ^ meQ T ns . 1 ? ‘ lp ? ce * “***• time, are of the same 
kind. It follow, from this that the potential merer of a force 
or the energy received from and transferred to it ifrf the ami 
kind as actual energy of material motion, because they arc boTh 
mwsured by the same combination of the units of Vice, ttae 
ana mass. r * 

Let us first observe that it cannot be matter in mo tion whiJi 
constitutes the potential energy, unless this matter can traverse 
itself and other matter freely (because, itself the cause of fur e it 
cannot itself experience any), and therefore that it is somethin^ 
not matter, but both resident in and proportional to matter and 
also free ; and that its energy of motion as an occupant of matter 
is actual, and in a state of freedom is potential energy. Imagine 
a perfect reflection of the material universe to be formed by a 
plane in space ; then the changes of energy of motion of the 
reflected image of any mass particle taken negatively are equal 
and opposite to the similar changes of energy of the particle 
itself, and would measure in a kinetic form the amount of the 
work of force upon it ; but the tendency of energy of this form and 
of the actual form to pass into each other would not be accounted 
for. In our present knowledge of its transformations it scarcely 
seems possible that a simpler picture of potential energy as a 
form of energy of motion than this downright imitation of the 
actually-existing motions could be reasonably offered. The pro- 
position that force must be a process of transformation of a nr: 0 
energy oj motion , so astonishingly complex, I confess staggered me, 
and even led me to doubt il the simple laws of force and motion laid 
down in the “ Frincipia” could be really so perfect and complete 
as they appear, amid the pell-mell of motions which the thought 
suggests ! I began this letter shortly before going to Plymouth, 
intending to recommend much more careful experiments than 
even Mr. Crookes has c.uried out with the radiometer, an 1 with 
his recent, most effective form of the instrument, the otheoscope, 
in order to test and examine the question <>f the laws of for^e 
(especially with the idea of possibly isolating a single force) 
seriously ; and though mu* li induced to do so by the W'arm and 
timely words of commendation passed on Mr. Crookes’ labours 
in his opening address to Section A at Plymouth (Nau ru, 
vol. xvi. p. 314) by Prof <i. C. Poster, 1 have been unable 
from other occupation - to finish il until now. llut 1 have 
entirely abandoned mv ongmal intention, in great part, by rc ^ >n 
of a new light on the cx< u dmgly abstruse and puzzling question 
which the able rcmaiU by “ \ ” in Na'1 urk (vol. xvi. pp. 4.;S, 
457) have afforded me n!> »,if the real characters of force and of 
potential energy. 

Newcastlc-on-Tync A. S. Hi k ^ mu 

( 7 r he continue J.) 


Cumulative Temperatures 


I’npkk the abo\r heading, among the “Meleotologic.il 
Notes” in your issue <*f last w'eck, I notice the announcement 
that “To simplify the difficulty of obtaining sums of tempera- 
ture . . . M. von Stetneck has recently proposed to obtain the^e 

indirectly by observation of the sums of actions produced by the 
temperature.” And that M. von Sterneck’s proposal i-> to 
employ for this purpose a pendulum clock in which the variation 
of rate due to the raising or lowering of the centre of gravity of 
the pendulum under variations of temperature is, through its 
influence upon the daily error of time shown 'on the dial, em- 
ployed for determining the mean temperature of the air through - 
out the tw’cnty-four hours. And the notice concludes by saying 
that M. von Sterneck has also proposed to apply the same 
principle to determine the variations in atmospheric pressure 
and in the intensity of magnetism. ... 

In reference to this subject it is only right to point out to the 
readers of Nature (a term synonymous with the general body 
of lovers of science all over the world) that the mtrit of theic 
suggestions is, by priority, due to one of our own countrymen, 
Mrr\V. F. Stanley, who, at the seine given by the President of 
the Royal Society as far back as April, 1876, exhibited t wo 
instruments in which the chronometricol method of determining 
thermometric and barometric averages was carried out with very 


marked success. 

One ofjhesc to which the name chrono-thermometer was 
applied, 0 isi sted of a clock, the pendulum of which was a 
mercurial thermometer, its centre of gravity being raised or 
lowered by the expansion or contraction of a column of mercury 
under variations of temperature. In the other instrument, or 
chrono-borometer, the pendulum consisted of a glass tube con* 
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taining a column of mercury, the rising and falling of which 
under influences of barometric pressure raised or lowered the 
centre c»f gravity of the pendulum varied the rate of the 
dock accordingly. The dock-train in both instruments was so 
arranged that the dial-readings could, by an exceedingly simple 
calculation, be interpreted in terms of mean daily thermo- 
metrical or barometrical^ variations. As the alteration in the 
lengths of the pendulums takes place second by second through- 
out the day, it follows that the daily error of tunc shown on the 
dial must be proportional to the mean of the variations of the 
thermometer or barometer during the same period. 

The method of estimating, by observation of the rateofanuncom- 
oensated time-keeper, the mean amount of heat received during 
anveiven period, without the necessity of recording the actual 
temperature at any particular time, is not by any means new, for 
the chronometrical thermometer, an instrument which has for 
many years been empl »yed at the Royal Observatory for testing 
the rates of chronometers under variations of temperature, is 
founded upon the same principle. This instrument consists of a 
chronometer in which the u>ual compensation for temperature is 
reversed ; that is to say, in the balance the positions of the brass 
ami the steel are interchanged, the latter being outside, so that 
variations of temperature produce an exaggerated effect upon 
the rate of the instrument 

M. von Stemeck is probably the fust to suggest the employ- 
ment of the chronometrical method to the det' Munition of mean 
variations in the vertical intensity of tctrestri.il magnetism, but 
he has, 1 think, been anticipated in its application to the com- 
puting of thermometric and barometric averages. 

Scie .tific Club, February iS Conrai> W C«»>kk 


BACTERIA IN 1 CATER 

I T is well known that water — whether tap or ordi- 
nary distilled — possesses the property of contami- 
nating, with a growth of bacteria, any “ cultivation ” 
liquid inoculated with it, but the morphological con- 
dition in which these organisms occur in it is open to 
question ; it may be supposed on the one hand, that they 
exist as developed bacteria, and arc not apparent under 
the microscope merely in consequence of their scarcity, as 
shown by Mr. Lister in the account of his recent admir- 
able investigation of the lactic fermentation, to be the 
case with some specific ferments, or, on the other hand, 
that they are present as “ germs” of the bacteiia, bodies 
yet far more minute than the mature forms, and on that 
account invisible— ultra-microscopic. Which of these 

alternatives is true I have endeavoured to determine by 
experiment, the details of which will shortly be published, 
and the general result is here briefly communicated. 

M. Pasteur has recently stated in the Comptcs Bantus , 
that if a cylinder of water be allowed to stand for several 
weeks at a constant temperature, the organisms in it sink 
to the bottom, leaving the upper portion free, and incapable 
of contaminating. Following this me thod and placing a 
vessel of ordinary distilled water in an apparatus con- 
structed for the purpose of maintaining an invariable 
temperature, after seven or eight days a specimen of the 
water was taken from the bottom of the vessel by 
a pipette closed with the finger and dipped into 
Jb The water so taken was in appearance perfectly 
bright and pellucid, but under the microscope it was 
found to contain amorphous particles, some spores of fila- 
mentous fungi, micrococci in great numbers, bacteria of 
thecommon form IB. Tcrmo) and bacilli (long and 
extremely slender filaments). AU of these forms were 
motionless, or exhibited only Brownian movement N o 
such forms could be detected in the upper layers of the 
? r y c r> 111 * *Pecimen taken from the bulk of that 
«*I*niiieiiu were made. As regards 
limpidity, there was ao difference between the top and 
bottom portions. 

I have made four experiments with specimens of water 
obtained from two different sources, and in all I have 
been able by this method of subsidence to prove the 
presence of organisms in great numbers in the sediment. 

— .... k. manttAAMl that fK*w mtmi* with fkcilitV bv 


Hamatoxylon, and are thereby rendered more readily 
apparent. 

These observations show that bacteria occur in water 
under their usual forms, and that thev are not generally 
distinguished on account of their small number, in any 
one portion of the water, when disseminated through its 
mass. The observed contaminating property of distilled 
water is thus accounted for without necessitating the 
assumption of “ germs w of any sort, an hypothesis which 
is unsupported by observation. 

The examination, by cultivation, of the difference in 
contaminating properties of the upper and lower layers, 
stated by M. Pasteur to e\is»t,has as yet been inconclusive. 

(I. F. DoWhKsNVKU. 


OUR ASTRONOMICAL COLUMN 

The Uranian Satellites, Ariel and Umuriki, ~ 
The following positions of the two interior satellites of 
Uranus for the ensuing fortnight are derived from the 
data furnished by Mr. Marth in the January number of 
the Monthly Notices of the Royal Astronomical So- 
ciety, and are for nh. G.M.T., or about the time of the 
planet’s meridian transit. There must be many telescopes 
m this country which will command the two exterior 
satellites, Titania and Oberon, but, so far as we know, 
neither Ariel nor Umbriel have yet been certainly ob- 
served here with any but Mr. Lassell’s reflectors. Prof. 
Newcomb states that Ariel is intrinsically brighter than 
Umbriel ; he thinks that Ariel at least belongs to that 
class of satellites of which the brilliancy is variable, and 
dependent on its position in its orbit, and he adds that 
the evidence of variability of some kind seems indisput- 
able, since he has repeatedly failed to sec it with the 
Washington refractor when the circumstances- distance 
from the primary not excepted — were favourable, and 
when the next satellite, Umbriel, though less favourably 
situated, was visible. “ On the other hand,” he remarks, 
“ there were two occasions, 1S74, January 28, and 1875, 
March 25, when it was surprisingly conspicuous,” and at 
these times the angle of position was about 350 . Prof. 
Newcomb further expresses the opinion that where any 
difficulty is experienced in seeing tnc outer satellites, he 
would not hesitate to pronounce it impossible to see the 
inner ones. 

Nevertheless, the success which has attended the search 
for one, at least, of the satellites of Mars by English 
observers who are provided with large instruments, may 
perhaps induce them to look for the close satellites of 
Uranus at the present opposition. 

Ariel. , U mhriel. 
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Pigott's Observations of Variable Stars.— Some 
years since it was suggested, we believe, by Prof. 
Arge lander, that the Royal Society mi$ht have in its 
possession manuscripts of Edward Pigott of Yoik, 
amongst which might be found observations of variable 
stars tUht would prove of importance in the history of 
their fluctuations. It would appear, however, that none 
of Pigott's papers are preserved in the Society's A r chives t 
an ineffectual search having been lately made for them. 
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The Temple Observatory, Rugby.— Mr. G. M. 
Seabroke, as Curator of the Temple Observatory, has 
issued a Report upon proceedings during the year 1877. 
The whole of the measures of double- stars, 398 in number, 
during the last three years up to the time of dismantling 
the old Observatory, have appeared in vol. xliii. of the 
Memoirs of the Royal Astronomical Society. More 
recently investigations into the motions of stars in the 
line of sight by the spectroscopic method have occupied 
Mr. Seabroke’s attention, but the chief work in the year 
has been the rebuilding of the Observatory. The Report 
contains an outline of its history and a description of the 
instruments to which reference may be made in future 
years. The equatorial of 8J inches aperture, by Alvan 
Clarke, was formerly in the possession of the Rev. \Y. R. 
Dawes, and an interesting letter from him upon its capa- 
bilities is appended to the Report. Not the least notable 
of its performances is its having shown the close satellite 
of Saturn, Mimas, on many occasions, and we know that 
its former possessor was not likely to have mistaken faint 
stars for the satellite. 

The observatory is open to the members of the school 
at certain hours on fine evenings when opportunities for 
observing with the equatorial and transit arc afforded 
them. It should be mentioned that in addition to the 
Alvan Clark refractor the observatory possesses a twelve- 
inch Witi^reflector which is chiefly used with the spec- 
troscope. 

The cost of the new observatory and house for the 
curator, upwards of 1,230/., has been defrayed by sub- 
scriptions from the masters, old Rugbeians, and others 
in the school, upon the occasion of its tercentenary. 


GEOGRAPHICAL NOTES 

Afric an Exploration.—' The two African Societies 
of Berlin, which are now combined, have resolved to turn 
their attention to practical (/>., commercial) objects as 
well as scientific ones with regard to the great continent 
in which the travels of Cameron and Stanley have revealed 
vast stores of the most varied products. The twin societies 
therefore invite all German merchants, manufacturers, 
&c., to participate in their efforts to open up a great 
African commerce, and announce that the German 
Government is ready to grant a preliminary sum of 
100,000 marks (5,000/.) to further the object in question. 
The Germans seem determined that no single nation, 
more especially England or Portugal, shall have the 
supremacy on the Congo. In Switzerland a new geo- 
graphical society has been formed for the same object as 
the above. — An official telegram from Zanzibar to Brussels 
announces the death at Zanzibar of Dr. Maes and Capt. 
Crespel, who were sent out by the International African 
Association as leaders of an exploring colony in Central 
Africa. With them were M. Cambicr and Ernest Mamo, 
and they were to establish a station somewhere in the 
Tanganyika region, which would form a centre of further 
exploration. The death is also announced of Capt. Elton, 
who, with Mr. Cottcrill, was surveying the route between 
the north end of Lake Nyassa and the east coast. 

Arctic Exploration.— The Committee on Naval 
Affairs of the U.S. Congress have adopted a report from 
Mr. Benjamin A. Willis recommending the equipment of 
an Arctic expedition as proposed by Capt Howgate. At 
a public meeting held by the New York Geographical 
Society to discuss the subject of polar exploration a paper 
by Capt. Howgate was read on his intended colony. 
Lord Dufferin, governor-general of Canada, was elected 
an honorary member of the Society, and returned thanks 
in his usual style. He referred to himsdf as “a poten- 
tate whose sceptre touches the pole, and who reigns over 
a larger area of snow than any monarch of ti$e earth.” 

The Pamir,-— We learn from the Turkcstanskiya 
Vedomosi , that two members of the Pamir expedition, 
MM. Skassi and Schwarz, have returned to Tashkend, 
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M. Scvertsoff remaining for some time at Osh The 
expedition, which started in September last, has met with 
great difficulties from deep snow and the cold weather 
the thermometer falling as low as 31 0 Celsius below zero* 
Owing to the absolute want of forests, wood was broueht 
by yaks. No inhabitants were found in the Pamir nor even 
in the valley of Alay, the Kirghiz having already left the 
valley for warmer regions. The rarity of air on those 
great heights, which exceed 15,000 feet, occasioned much 
suffering to the members of the expedition. The Valley 
of Alay was reached from that of Fergana, by way of the 
Shart Pass, and from the Alay the expedition followed the 
path which was followed by Gen. Skobeleff in 1876. M. 
Scvertsoff reached as far as the Lok-sai River, which the 
natives said flows into the Lob-nor, under the name of 
the Tarim-gcl. Thence he was compelled by the deep snow 
to return, without reaching the problematic meridional 
ridge which was the aim of the expedition. Prof. 
Schwarz has determined the latitudes and longitudes of 
six places, and has made numerous magnetical observa- 
tions ; a complete survey of the route was made by the 
topographers, the heights of a hundred points were deter- 
mined, partly barometrically and partly geodetically. 
M. Scvertsoff has brought in a large ornithological 
collection. 

Educational Travel. - We learn that a society is in 
course of formation at St. Petersburg for the organisation 
of travels for children and for young men. The travels 
of the children are intended for the general development 
of the intellectual faculties and of the power of observa- 
tion, and those of the young men will be arranged so as 
to give them a practical knowledge of some branch of 
science, together with an acquaintance with their own 
country. The travellers will be divided into several 
groups natural sciences, history, ethnography, &c., and 
each section will be placed under the leadership of some 
well-known specialist. The success of the botanical and 
geological excuisions, which were organised during several 
summers by the members of St. Petersburg and Moscow 
Societies of Natural Sciences, lead us to expect that the 
new enterprise will be successful. 

Prsiievalsky and M \clay.— ' The Russian Geogra- 
phical Society has received telegrams from Col. Prsheval- 
sky, dated Fort Alexandrovsky, announcing that the 
traveller is now recovciing from an illness, and will 
continue his journey to Tibet ; and from Dr. Mikluho- 
Maclay, announcing his return from New Guinea to 
Singapore. 

Sea Trade with Siberia.— We learn that several 
Bremen and Moscow merchants have formed a company 
for sea trade with Siberia. A large steamer, with two 
barges and a small river steamer on board, will start from 
Bremen in J uly next for the mouth of the Ob or of the 
Yenisei. Leaving the river steamer and the barges for 
river communication, the large steamer will return with 
Siberian wares. 

Geographical Bibliography. — In the last part for 
1 877 of the Aeitschrift of the Berlin Geographical Society 
will be found a copious list, covering 100 pages, of the 
principal geographical works published between Novem- 
ber, 1076, and November, 1877. 

Russian Geographical Society.— The Great Con- 
stantine gold medal of the Russian Royal Geographical 
Society was awarded this year to M. Zakharon for his 
remarkable Manchurian dictionary, the result of many 
years’ study of the language and life of the Manchurians, 
during his residence as Consul at Kuldja. The gold 
medal of Count Liitke was awarded to Capt Rykacheff, 
of the Ph^cal Observatory of St Petersburg, for his 
research esWto the distribution of atmospherical pressure 
throughout Russia. Small gold medals were awarded to 
M. Marx for ten years’ meteorological observations at 
Yeniseisk, and to Col. Tillo for his levelling between the 
Aral and Caspian. 
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A NEW UNDERGROUND MONSTER 

RECENT communication from Fritz Muller, of 
Itajahy, in Southern Brazil, to the Zoofagischt 
Garten contains a wonderful account of the supposed 
existence of a gigantic earthworm in the highlands of the 
southern provinces of Brazil, where it is known as the 
“ Minhocao." The stories told of this supposed animal, 
says Fritz Muller, sound for the most part so incredible, 
that one is tempted to consider them as fabulous. Who 
could repress a smile at hearing men speak of a worm 
some fifty yards in length, and five m breadth, covered 
with bones as with a coat of armour, uprooting mighty 
pine trees as if they were blades of grass, diverting the 
courses of streams into fresh channels, and turning dry 
land into a bottomless morass ? And yet after carefully 
considering the different accounts given of the 44 Minhocao," 
one can hardly refuse to believe that some such animal 
does really exist, although not quite so large as the 
country folk would have us to believe. 

About eight years ago a 44 Minhocao " appeared in the 
neighbourhood of Lages. Francisco de Amaral Varella, 
when about ten kilometres distant from that town, saw 
lying on the bank of the Rio das Caveiras a strange 
animal of gigantic size, nearly one metre in thickness, not 
very long, and with a snout like a pig, but whether it had 
legs or not he could not tell He did not dare to seize it 
alone, and whilst calling his neighbours to his assistance, 
it vanished, not without leaving palpable marks behind it 
in the shape of a trench as it disappeared under the earth. 
A week later a similar trench, perhaps constructed by the 
same animal, was seen on the opposite side of Lages, 
about six kilometres distant from the former, and the 
traces weie followed, which led ultimately under the 
roots of a large pine tree, and were lost in the marshy 
land. Herr F . Kelling, from whom this information was 
obtained, was at that time living as a merchant in Lages, 
and saw himself the trenches made by the 44 Minhocao.” 
Herr E. Odebrecht, while surveying a line of road from Ita- 
jahy into the highlands of the province of Santa Caterina, 
several years ago, crossed a broad marshy plain traversed 
by an arm of the river Marombas. His progress here 
was much impeded by devious winding trenches which 
followed the course of the stream, and occasionally lost 
themselves in it. At the time Herr Odebrecht could not 
understand the origin of these peculiar trenches, but is 
ipow inclined to believe that they were the work of the 
* Minhocao." 

About fourteen years ago, in the month of January, 
Antonio Jose Branco, having been absent with his whole 
family eight days from his house, which was situated on 
one of the tributaries of the Rio dos Cachorros, ten kilo- 
metres from Curitibanos, on returning home found the 
road undermined, heaps of earth being thrown up, and 
large trenches made. These trenches commenced at the 
source of a brook, and followed its windings ; terminating 
ultimately in a morass after a course of from 700 to 1,000 
metres. The breadth of the trenches was said to be about 
♦kI e * C mc ! res * Since that period the brook has flowed in 
m »de by the 44 Minhocao." The path of the 
under k-S en 5 ra beneath the surface of the earth 
rooted un k? d -* of thc stream ; several pine trees had been 
pa,sa 8 e - One ot the trees from which 
tNtSZS i iL. pa *? in 8 had off ‘he bark and part 
to be still standing and visible last 
places hLd come to Ctirit.banos and other 

Minhocao, and supposed dotation caused by the 
the marshy pool, th^S^ e J?‘ , “* 1 u t0 »* «' U 1|V1 »8 >n 

times to be suddenly ap £ e y ed , a *. CC ? 1 "" 

■till nights a rumbling sound^i!!^ • r °“ bled u 1 " deed . on 

slight movement of the earth —a ,*^***?? 1 tbun flf r 
ijf, • _ tfr. caan w »* sensible m the neigh- 

f #tor * *** told to Herr Muller by 
two eye-witnesses, Josd, soil of old Branco, and a step- 


son, who formerly lived in the same house. Herr Muller 
remarks that the appearance of the Minhocao is always 
supposed to presage a period of rainy weather. 

In the neighbourhood of the kio dos Papagaios, 
in the province of Parana, one evening in 1849 after 
a long course of rainy weather, a sound was heard in 
the house of a certain Joao do Deos, as if rain were 
again falling in a wood hard by, but on looking out, 
the heavens were seen to be bright with stars. On the 
following morning it was discovered that a large piece of 
land on the further side of a small hill had been entirelv 
undermined, and was traversed by deep trenches whk h 
led towards a bare open plateau covered with stones, or 
what is called in this district a “ legeado.” At this spot 
large heaps of clay turned up out of the earth marked the 
onward course of the animal from the legeado into the 
bed of a stream running into the Papagaios. Three yeais 
after this place was visited by Senhor Lebino Jose dos 
Santos, a wealthy proprietor, now resident near Uuriti* 
banos. He saw the ground still upturned, the mounds o! 
clay on the rocky plateau, and the remains of the moved 
earth in the rocky bed of the brook quite plainly, and 
came to the conclusion that it must have been the work 
of two animals, the size of which must have been from two 
to three metres in breadth. 

In the same neighbourhood, according to Scnhot 
Lebino, a Minhocao had been seen several times before. 
A black woman going to draw water from a pool near a 
house one morning, according to her usual practice, found 
the whole pool destroyed, and saw a short distance off i\ n 
animal which she described as being as big as a home 
moving off along the ground. The people whom she 
summoned to see the monster were too late, and found 
only traces of the animal, which had apparently plunged 
over a neighbouring cliff into deep water. In the same 
district a young man saw a huge pine suddenly over- 
turned, when there was no wind and no one to cut it. 
On hastening up to discover the cause, he found the 
surrounding earth in movement, and an enormous worm- 
like black animal in the middle of it, about twenty-five 
metres long, and with two horns on its head. 

In the province of Sao Paulo, as Senhor Lebino also 
states, not far from Ypanema, is a spot that is still 
called Charquinho, that is, Little Marsh, as it formerly 
was, but some years ago a Minhocao made a trench 
through the marsh into the Ypanema River, and so con- 
verted it into the bed of a stream. 

In the year 1849, Senhor Lebino was on a journey near 
Arapehy, in the State of Uruguay. There he was told 
that there was a dead Minhocao to be seen a few miles 
off, which had got wedged into a narrow cleft of a rock, 
and so perished Its skin was said to be as thick as the 
bark of a pine-tree, and formed of hard scales like those 
of an armadillo. 

From all these stories it would appear conclusive 
that in the high district where the Uruguay and the 
Parana have their sources, excavations, and long trenches 
are met with, which are undoubtedly the work of some 
living animal. Generally, if not always, they appear after 
continued rainy weather, and seem to start from marshes 
or river-beds, and to enter them again. The accounts 
as to the size and appearance of the creature are very 
uncertain. It might be suspected to be a gigantic fish 
allied to Lepidosinn and Ceratodiu ; the “swine’s snout,” 
would show some resemblance to Ccm/odus, while the 
horns on the body rather point to the front limbs of JLepi- 
do siren , if these particulars can be at all depended upon. 
In any case, concludes Herr Muller, it would be worth 
while to make further investigations about the Minhocao, 
and, if possible, to capture it for a zoological garden ! 

To conclude this remarkable story, we may venture to 
roggest whether, if any such animal really exist, which, 
upon the testimony produced by Fritz Muller, appears 
very probable, it may not rather be a relic of the race of 
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gigantic armadillocs which in past geological epochs were 
so abundant in Southern BraziL The little Chlamydo- 
ft horns truncatus is, we believe, mainly, if not entirely, 
subterranean in its habits. May there not still exist a 
larger representative of the same or nearly allied genus, 
or, if the suggestion be not too bold, even a last descendant 
of the Glyptodonts ? 

SUN-SPOTS AND DECLINATION RANGES 

T HE excellent article by Mr. Broun in a recent number 
of Nat UK f. puts before us in a very clear manner 
the strong grounds that we have for believing in a true 
connection between sun-spots and terrestrial magnetism. 

If the argument were not already sufficiently powerful it 
might be yet further strengthened by bearing in mind 
that not merely do the most prominent inequalities march 
together in these two phenomena hut the correspondence 
extends likewise to those waves of shorter period that ride 
as it were on the back of the longer ones. In a paper 
which is now before the Royal Society 1 have shown this 
intimacy of correspondence by comparing together the 
sun-spot and declination range records for the cycle 
extending from the minimum of 1855 to that of 1867. All 
the prominent sun-spot waves are reproduced by magnetic 
declination waves, the latter, however, invariably lagging 
behind the former. 

Then with regard to the long period cycle under discus- 
sion I make it to begin for sun-spots with September 15, 

1 o 5 5 , which was a minimum point, and to end witn 
March 15, 1867, which was another minimum point. On 
the other hand the corresponding cycle for declination 
range begins with February 15, 1856, and ends with 
August 15, 1867. Thus the length of period is the same 
in both ; the magnetic cycle lagging, however, five months 
behind that for sun-spots. 

1 may also mention that I am at present comparing 
together the Prague declination ranges with the sun-spot 
curve determined from Hofrath Schwabe’s observations, 
and although the comparison is not fiuished, 1 believe 
that this lagging behind will form a prominent feature of 
the results. Further back than Schwabe we cannot go, 
as the sun-spot records arc not sufficiently accurate for 
this kind of work. 

1 am not sure, however, that I quite agree with Mr. 
Broun when he says “no doubt the admission of the 
existence of a causal connection between the two phe- 
nomena is opposed to the hypothesis, which many other 
facts render wholly untenable, that the magnetic variations 
arc due to the heating action of the sun.” 

As far as sun-spots and declination ranges are concerned, 
what are the facts regarding the connection between them ? 
These are two in number. In the first place, all the 
considerable oscillations of the sun-spots are reproduced 
in the declination-ranges. Secondly, the reproductions in 
the declination-ranges lag, it appears, behind the cor- 
responding sun-spot waves. This latter fact strikes me as 
being rather in favour of the view which regards declina- 
tion-ranges to be (like temperature- ranges'' in some way the 
result of an influence from the sun which is of the nature of 
an emanation or radiation. But 1 will not press the 
point except to remark that this and a host of other 
questions, some of them of great importance, must wait 
for their solution until pe shall have obtained a sufficiently 
complete and Continuous record of solar activity, and 
along with it an equally complete and continuous record 
of the radiant power of the sun. 

F rom the observatories already established, we have a 
reasonable prospect of receiving good magnetical infor- 
mation, and there is abundance of meteorological activity, 
but it is nearly, if not absolutely, impossible, from the 
observations already made, to tell whether the sun be 
hotter or colder as a whole, when there are most spots 
on his surface. The sooner we get to know this the better 
for our problem. Balfour Stewart 


THE 


ISLANDS OF ST. PAUL 
AMSTERDAM 


AND 


A s , 


is now well known, a French expedition visited 
these islands towards the close of 1874 for the pur- 
pose of watching the transit of Venus across the sun on 
December 9 of that year. M. G. de ITsle accompanied 
the expedition as botanist ; Dr. Rochefort, with M. Vdlain 
to assist him, were to look after the zoological and geo- 
logical departments. M. Yclain, who was a pupil of Prof. 
Lacaze-Duthiers has just published, in the Archives de 
Zoologic Experiment ale ct Generate (tome 6, 1877), a most 
interesting account of these islands and their fauna, with, 
in addition, a very detailed account of t he collections of 
shells made. We are indebted to the extreme kindness 
of M. Velain for the excellent illustrations which accom- 


>g-. - 



Fig. 1. — Ninepin Rock. 

pany this notice, which are taken from the original 

memoir. „ „ , 

If the reader wishes to fix the exact position of these 
curious islands he has only to trace along the line of 
lat 40° S., and about mid-way in the Southern Ocean 
between the Cape of Good Hope and Melbourne, near 
long. 8o° £., he will find them. 

Their discovery has been claimed by the Dutch and the 
Portuguese, Placed just in the grand ocean route foi all 
vessels leaving the Cape for Australia or China^they were 
doubtks fcdispite their isolation, long known. The history 
of our kfbwledge of them from 1522 to the present day is 
well, though briefly, written by M. Vdlain. 

The Novara called at St Paul in 1857, and stayeq for 
fourteen days, and we are indebted to Hochstetter for an 
excellent account of the geology of the island, though 
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crater. They form a record of the fact that long after 
the great original outburst that formed this island there 
were numerous smaller eruptions, and that the source 
of volcanic power endured for a considerable time. 



the weather was so bad at the time that the collections 
made were not numerous. 

In June, 1871, the English frigate Mcg<rra was wrecked 
on this island and most of the 40° sou ls that were aboard 
her had to reside on it for over three 
months. 

On September 30. 1874. the mem- 
bers of the Transit of Venus expedi- 
tion landed on St Paul and spent 
thereon over three months. . 

B:nh the islands are essentially 
volcanic. In i( 96 when van \ laming 
visited St. Paul,’ the vast crater occu- 
pied its central part, and was above 
and quite isolattd from the sea, and 
it seems to have been even thus m 
1754, but at present the sea flows 
freely into it, and at the place of com- 
munication there is a depth of upwards 
of six feet. It attains a height of 
about 250 metres and its contour line 
is not much more than five nautical 
miles. A little to the north of the 
entrance to the crater where the sea 
has broken in there is a wonderful 
pinnacle of basaltic lava, which re- 
ceives the name of the Ninepin rock 
(Fig. 1). The rocks composing it are 
trachitic, of a compact texture, but 
more or less zoned. These rocks, 
full of silex, and poured forth in great 
measure under the sea, exhibit still 
the traces of the energetic alterations 
which they underwent, not only at 
the moment of their emission, but also 
after their complete solidification, for they have been 
traversed since their formation in every way ; not only 
numerous fissures forced up by the impetuous escape of 
gaseous emanations but by the force of geysers, which 
latter considerably increased the amount of silex on the 
rock, and this so much so that the 
walls of such fissures through the 
trachytic rock are formed of a very 
able solid enamel of silex which is 
rarely hollow, and all the alkalies have 
totally disappeared. A microscopical 
examination shows, amid a highly 
developed amorphous paste, crystals 
of felspath,and pyroxene, with notable 
quantities of silex, amorphous (opal) 
or crystalline (tridymite ) ; but the 
lavas of different periods of eruption 
seem to differ in their compositions. 

A wonderful core of basalt columns 
is to be seen at the little North Island 
(Fig. 2) which consists of little else 
than columns, though many of them 
arc now thrown down. Some of the 
more compact of the lavas present a 
morc , or less picturesque outline, as 
** scc n at Hutchinson Point 
* -lifLi*' ^J£T an kthe south-east of the 
inland. Their endurable and adhesive 

E ^? dC l C °A li * lon « furnish such 
needle-shaped projections as would 
be capable of resisting the extreme 
Md never-ceasing v^Wof the seas 
that beat on them. Alone with the 

basaltic lar*, there w^tuJd 

here and there on their upper , ar - 

faces little cones of scoria: thrown ud from little supple* , tions made will be fully described by Dr. de l’lsle (from 
mentary volcanoes ; sometimes these will be found here fifty to fifty-five species, not counting algae, were found), 
and thtre quite isolated, at other times they will be and that the rich and large collections of marine animals, 
found forming a ring as it were around the principal including fish, Crustacea, Echinoderms, Ascidiant, HydrOi 


Fit; North Inland. 

Although at the period of Lord Macartney's visit (1793), 
Dr. Gillian remarks that there were spot3 on the island too 
warm to walk on, yet there is not a trace of recent volcanic 
action to be now felt or seen, except in the interior of the 
crater. M. Vtflain informs us that the botanical collcc- 





Fig, 3 —Lava Cliffg— Hutchinson Point. 
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zoa, and Alcyonaria, will be described under the super- 
intendence of Prof. Lacaze Duthiers. 

In this present memoir M. Vdlain himself gives some 
most graphic descriptions of the birds that were met with. ! 
The little swift seen by Dr. Scherzer, of the Novara , did 
not turn up, nor were any land birds met with, but the 


aquatic birds abounded in immense numbers. Amone 
these were the following \—Diomedea exulans D fulifii 
nosa , D. melanophrys, D. chlororhyncka' Ossifrasra 
gift antea i Procellaria capensis, P. cinerea, P. hccsitata 
Pitffinus aquinoctialis , Stercorarius antarcticus Prion 
vitiatus , Sterna melanoptera , and last, but by no means 



Fic. 4 — Penguin* and Youuf. 


the less important, EudypUs chtysohpka . The history 
of these last birds, though often told, is ever strange, ana 
seems always new. In the month of September these 
penguins began to lay ; there were two colonies of them, 
the larger of which contained mi lli o ns of the birds ; the 


ground iftfrujd alive with them. Bat it would be impos- 
sible, in a few words, to tell the reader all that M. Velaui 
has here written about their village life and their infant- 
schools ; about their wonderful powers of diving ; nor do 
1 we wonder that he looks back with no regret to the p le asa nt 
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knurs be spent in their midst, and we quite agree with 
“ini that such intelligent birds can t merit that nasty 
English word “stupid.” . 

The accompanying illustration (rig* 4 ) will give some 
slight notion of a nesting station of these interesting birds. 
At the time of the arrival of the expedition (October) 
the birds were preparing to hatch ; each pair kept entirely 
to themselves; each nest had two eggs large, nearly 
round, of a dirty white colour, but marked here and there 
with a few russet spots. Both birds partook of the cares 
attendant on the incubation, and took turn about on the 
nest. The bird off duty would at once make for the sea, 
faithfully returning at the appointed time and never 
failing to waddle direct to its own nest, though no human 
being could see a difference between the thousands that 
were strewn about. Sometimes the whole ramp of birds 
would have to be traversed ere the nest sought for would 
be gained, and a bird trying to make a short cut would be 
sure to be attacked by those whom it disturbed, for they 
are not at all tolerant of one another, and in this they also 
prove that they arc not stupid, for surely neither stupid 
people nor stupid birds ever quarrel. On M. Veiain arriving 
in their midst, they would one and all set up an immense, 
and beyond measure stunning cry, but soon they wouU 
calm down, and seem not to mind his presence. The 
incubation lasted for five weeks. The little ones made 
their appearance covered all over with a fine close down, 
and looked like balls of fine grey-coloured wool. They soon 
got tired of the comforts of their nests, and began to 
assemble together with their little brothers and sisters of 
the same colony in large infant schools, which arc 
presided over by some of the sedate old birds. Many 
times a day, at stated intervals, they are fed, the other 
portions they spend in sleeping and talking, and a little 
fighting. Space wall not permit us to refer to many curious 
details about their swimming lessons. 

M. Wlain’s description of the molluscs of Saint Paul is 
an important contribution to science ; the new species 
arc well illustrated on four plates. As was to be expected, 
there are forty species of Gastcropods to but nine of 
Acephala, and there is but a single Brachiopocl ; no land- 
shells seem to have been found. The cuttle-fish taken arc 
not enumerated, but one gigantic ten-armed species was 
often alluded to by the fishermen, and at last, as if to prove 
their assertions true, one morning, after a great storm, 
a specimen thereof was thrown ashore, and fortunately 
was at once photographed ; unfortunately only its 
head, arms, and pen could be preserved. The generic 
name of Mouchc/as (after the commander of the expe- 
dition) has been proposed for it. Probably it comes near 
to Stcenstrup’s Architeuthis, which it resembles in size, 
by its having circular-shaped suckers, which were orna- 
mented by a row of fine horny dcnticulations and by their 
arrangement on the arms, but from which it differs by the 
singularly shortened form of the short arms, which pre- 
sented quite the appearance of having been abruptly tru n- 
caied instead of running out to a more or less tapering 
point as in most cephalopods ; and then the inferior 
termination of the dorsal ossicle is quite unlike that 
described by Stcenstrup in his genus. MouchcsUi Sancti - 
from the tip * ts longest arms to the 
b °tiy» upwards of twenty-two feet. A species 
? *warmed in the adjacent sea and seemed 

Jo be the chief food of the oenmins/ 


f the penguins. 

E. Perceval Wright 
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those groups of plants only comparable to that of Linnscus. His 
services to science were recognised by the Royal Society in his 
election as a foreign member in 1S75. 

The funeral service of M. Claude Bernard took place at Paris, 
at the public expense, on Saturday, February 16, at St Sul pice, 
in presence of an immense assembly. The interment took place 
at l^re-la-C liaise. The chief mourners were MM. Bardoux, 
the Minister of Public Instruction, Dumas and Bertrand, Per- 
petual Secretaries of the Academy of Sciences, Fiteau, Presi- 
dent, Mc/icres, Chancellor of the Academy of Sciences, M. 
Paul Bert, who is filling the chair of Claude Bernard at the 
J.irdin des Plantes, and Laboulaye. These gentlemen delivered 
addresses at the grave, which will be published in the CowNn 
RrnJhs and official papers. 

From the last report of Dr. Dohrn, the director, wc notice 
that the zoological station at Naples has developed a most re- 
markable degree of activity, and is becoming a valuable centre 
of biological research. By the generosity of the Prussian 
Government it has been provided with a small steamer, and the 
uninterrupted expeditions in this vessel have secured to the 
laboratories an enormous and most varied stock of material 
for research. Dr. Dohm has carefully organised a plan 
for the systematic examination of the entire fauna of this 
part of the sea, to lie accompanied by exhaustive descrip- 
tion. The literary portion of the work will consist of elaborate 
monographs on all the families and species represented in the 
Culf of Naples. They will not be prepared by the members of 
the station only, but it is hoped to procure the assistance of all 
familiar with this special department, and the contributions can 
be in F.nglish, French, German, or Italian. Two monographs 
on the Klenophor;r and Balanoglossi will appear during the 
present year, and arrangements have been made for the speedy 
preparation of eleven others. These will all be based, in regard 
to nomenclature and classification, on a work shortly to appear 
under the title, “ Brodromus Fauna ] Mediterranean" which will 
contain a complete abstract of the literature on this subject up 
to the present time. The details of anatomical and embryo- 
logical investigation will form the leading feature of the whole 
work. 

The Radicals in the French Chamber cannot be accused of 
opj>osition to the claims of science. We notice that in a late 
session a member of the extreme left proposed an amendment to 
the budget of instruction, which provided for the appropriation 
of 30, coo francs for an expedition to California to observe the 
next transit of Mercury, 40,000 for the continuation of the ex- 
plorations in Northern Africa, where it has been proposed to 
admit water from the Mediterranean, and 100,000 to enable the 
Abbe Debts to make a journey across Africa from Zanzibar to 
the Congo. As the appropriation was granted, we may hops 
soon to see the latter portion of it cause the appearance of a 
new rival of Stanley, for the Abbe has had, like Livingstone, 
invaluable experiences as a missionary, which will enable him to 
enter upon the undertaking with great promises of success. 

The Astronomical Section of the French Academy has been 
summoned by the Minister of Instruction to nominate two can- 
didates for the vacant position of the late M. Levcrricr. 

In Par isian scientific circles Prof. Charles Friedel is mentioned 
as the probable successor to the place in the Chemical Section 
of the Academy rendered vacant by the death of Victor 
Kegnault. 

A new Archaeological Institution at St. Petersburg was 
opened on January 27 last. The director and founder of the 
Institution, ^ N. W. Katcholoff, delivered the inaugural 
address, in which he pointed out the importance of the archaeo- 
logical investigation of the great Russian empire, and the great 






support the Institution will offer to students of Russian archeo- 
logy. He also announced that the Russian Government had 
permitted the publication of a special organ of the Institution 
the first part of which would shortly appear, and would contain 
valuable details dating from the time of Alexander I. 

A Niw Society of Ethnography, Archeology, and History 
is to be founded at the University of Kazan. 

The Annual Archeological Congress oi France will take 
place this year at Mans and Laval, beginning at the former place 
on May 20 and closing at the latter on May 28. 

An interesting course of lectures has been inaugurated in con- 
nection with the new museum of ethnography at Paris, which 
is well adapted to heighten the value of these extensive collec- 
tions. Nearly every afternoon is appropriated to a discourse by 
some well-known savatt on topics illustrated in the museum. 
Among the subjects for the remainder of the month wc notice 
“ The Industrial Products of Central Asia,” by M. de Ujfalvy ; 
“ The Ancient Mexicans,” by I)r. Haray ; “ The Lambaquis of 
Brazil,” by M. Wiener; “Feathers, and their Employment 
among Savage Tribe*,” by M. Milne- Ed wards ; “Peruvian 
Ceramic,” by M. Wiener ; “ Exploration of the Sahara,” by 
Commander Koudaire ; “The Useful Plants of Equatorial 
America,” by M. Andre, &c. Like most of the lectures in 
Paris, these are free to the public. 

THE woiks for establishing the monster captive balloon at the 
Tuileries have begun in the court of the old palace. The 
Municipal Council of Paris voted the demolition of the ruins at 
its last sitting. It is proposed by the Corporation that the 
demolition be completed for the opening of the Paris 
Exhibition. 

News from Berlin states that Signor Maitinclli has started 
from Athens for Olympia in order to take the casts of the sculp- 
tures recently excavated, particularly of the Apollo of the western 
front of the building and of the Hermes of Praxiteles. The 
exhibition of the Olympian casts at Berlin will be deferred until 
Signor Martlnclli has finished his work. All the other casts are 
now complete at the Campo Santo, near the Berlin 1 Mine. The 
second volume of the “ Ausgrabungen von Olympia,” with 
thirty-five photographic plates, is in course of publication. 

SIR John I.UMiock's Ancient Monuments’ Bill passed the 
second reading on Tuesday. Wc hope that it will this session 
pass successfully through the final stage. 

Mr. W. Ac kroYD writes to us u ith reference to the mechanism 
of the ear and the bearing it may have cn the structure and use 
of the telephone. In man the drum is inclined to the axis of 
the external ear passage at about an angle of 46°, and may l>c 
leu or more in other animals. Mr. Ackroyd thinks that here wc 
are taught that the beat disposition of a membrane designed to 
receive aerial impulses is that of a less or greater angle to the 
resonating cavity in which it Is placed, the value of this angle 
probably depending upon the depth and form, &c., of such 
cavity, points only to be ascertained by experiment. In com- 
municating these ideas the other day to Mr. Wilson, of the 
Physical Laboratory, South Kensington, lie stated that Mr. 
Newth, of the Chemical Laboratory', had found that his tele- 
phone worked best when he spoke into it in s slanting direction. 
Mr. Ackroyd thinks that telephonists will receive many valuable 
ideas from the study of the comparative morphology of the 
external auditory apparatus as Bell did by studying the action 
of the human tympanic membrane. 

We learn from the Annual Report of the K union Hydro- 
graphical Department, just appeared, that during the year 1876 
the officers of the department took soundings in the Baltic Sea 
and along the Finnish shores for 1,100 miles, % the Gulf of 
Bothnia for 2,130 miles, in Lake Onega for 870 miles, and in 
the Black Sea for a, 170 miles. 


1 he Central Physical Observatory at St. Petersburg has issued 
its report for 1876, containing meteorological ob*rvations made 
during that year at ninety-eight stations, according to the inter, 
national regulations. An appendix gives the results of the hourly 
observations made at Moscow during the last fourteen yeirs. 7 

We are glad to announce the opening at St. Petersburg of a 
new hygienic society. It is divided into five sections : Biology • 
Statistics and Epidemiology; Hygiene of towns, manufactures,’ 
and public buildings; Hygiene of schools; and Hygiene of 
food. Prof. Zdekauer is president of the Society, iid among 
the members are some of the most prominent names in the St*. 
Petersburg University and Academy of Sciences. 

Since January 5 a new . ULrmchtc 7 'ecJniikcrzcituu^ lias been 
appearing at Leipzig (Schafer) every week. It is a well- writ ten 
serial and contains frequent reports of the latest progress of the 
natural sciences from a practical point of view. 

The German Emperor lias presented a most valuable col- 
lection of arms and weapons to the Ethnographical Department 
of the Royal Museum of Berlin. The collection was made by 
Herr Erdmann, the German Consul at Samarang (Java), and 
consists of weapons from Java, Sumatra, Borneo, Celebes, 
Flores, Amboina, and other islands of the great Archipelago. 

Earthquakes are reported from the Lower Danube on 
January 31 at 4.30 a.m. It is also announced that the cities of 
Lima and Guayaquil, in South America, have suffered terribly 
from recent shocks. 

For the first time since 1S40 Lisbon has been vhitc l by snow. 
Besides 1840 the years 1S37 and 1839 were characterised by ’hit 
phenomenon. 

In studying the vibrations of solid bodies, M. Dubois has 
recently got some interesting effects by use of water mixed with 
vermilion. If this be put on the branches of a tuning-fork 
which is vibrated, stria* are produced, the vermilion settling in 
the grooves of the liquid, and giving a figure. Operating tit »t 
with tuning-forks, then with sounding-tubes and vibrating- 
plates, M. Dubois aruved at these two laws 1. Two sounds 
produced by different instruments give the same separation of 
striiv, if these sounds aie of the same pitch. 2. Tao sounds of 
difierent pitch give ^ ri.v inversely proportional to the numbers of 
vibrations of the sounds. l n the case of the pipes (which were 
open), a small band of paper carrying the liquid charged with 
vermilion was fixed with wax at the open part. The vibration 
of the air immediately produced stri.v. The blast being adapted 
to give a grave fundamental sound, a certain set of equidistant 
divisions was produced ; then on blowing to sound the octave, 
these divisions remained, but a second set of interracdia‘e lines 
appeared. 

At p. 1 13, vol. xvi. of Nature we drew attention to the 
gratuitous distribution of a little pamphlet entitled “Notes for 
Observations of Injurious Insects.” This was issued under the 
auspices of a few well known entomologists with a view of 
obtaining any information, however varied, on the habits of the 
insects and the conditions of the crops most conducive to their 
increase. It will be umembered that the late Mr. Andrew 
Munay took a lively interest in the question of the destruction 
of the crops by insect pests, and read a paper on the subject 
before the Society of Arts, so that the returns which have been 
received in answer to the above-mentioned pamphlet and which 
are now embodied in the form of a report will be specially inter- 
esting to entomologists and valuable to cultivators. It is satit- 
ficto r 0 f find that some well-known pests were not so abundant 
in some districts last year as they were in the preceding year ; 
thus wc are told that near Isleworth but little injury was noticed 
amongst the onions from the fly, A ntkomyia ctparum , thong in 
1S76 it was very destructive, which indeed was the case generally 



X.1 7Y YvV: 


/v/*. 21, 1878] 


JO 


I 


1 the western suburbs of London, and perhaps also in other 
11 -rtf' Two remedies are recommended for warding off the 
insects; one by scattering amongst the plants some pulverised 
cos-lime, and the other by watering with the liquid from pig- 
sties. The clouded yellow butterfly {Colitis edusa) was, it seems, 
“the great appearance of the year,” and was first seen near 
Dumfries earlv in June, and across the south of England it was 
generally observable from June till October. The frequent death 
of the larvx when feeding on various clovers and trefoils is men- 
tioned as a point of interest relatively to its permanent settlement, 
as also the great difference in the quantity of the sexes noticed 
at various stations which may be followed k by coincident variety 
of appearance next year. The report is published by Mr. T. 1 *. 
Newman, Botolph Lane, Eastcheap, from whom we believe 
copies may l* obtained. Every information on the subject will 
also 1* supplied on application to the Rev. T. A. Preston, The 
Green, Matlboiough, W ilts, R. A. hitch, 1 sq., Maldon, Essex, 
or Miss E. A. Ormerod, Dunster Lodge, Spring Giovc, Isle- 
worth. 

Thk St. Petersburg University has addressed .1 note to the 
Ministry ol Public Instruction requesting that the necessity Mops 
l* taken for the preservation of any valuable manuscripts winch 
may be found in the Turkish towns occupied by Russian troops. 
Valuable manuscripts wet c preserved in this way from destruction 
m the War of 1829, and important manuscript,, have already 
been discovered in the mosques of Tirnova. 

A smax.1 . Japanese “ blue” book comes to us in the shape of 
a report by the department of Public Hygiene on some of the 
mineral waters of the country and the uses to which they may he 
put. ]apan seems to contain a great variety of i-uch waters. 

A 1 the meeting of the Musical Association on February 4 a 
paper was read by Mr. D. J. Blaikley, “respecting a 1 ’uint in 
the Theory of Brass Instruments.” The neces.-, iry difference in 
form Ik! ween suih instruments and conical tubes was pointed 
ou’, and a new- experimental method fur dtlcinnmng the posi- 
tions of the nodal points in tubes, especially applicable to such 
as are of varying section, was shown. As an instance may be 
given a conical tube open at both ends and of the pitch C 512 
vib. The node is nearer the small than the large end of the 
tul>e, and by sinking one end in water and holding .1 lurk of the 
pitch of the tube over the oilier, the exact position of the node is 
Hiown by the level of tin* water when the lube L giving its maxi- 
mum resonance. 

The additions to the Zoological Society'** Guldens during the 
past week include two Macaque Monkeys [Ma> < vnomolguo) 
from India, presented by Lieut-CoL Fielden ; a Grivet Monkey 
( CcrcopiRurus griseo-sindis) from North-east Africa, presented by 
Mr. E, II. I/Ockiey ; a Garden's Night Heron (Xyrfi't 
gardmi) from South America, presented by Mr. 1 fenry Bottrcll ; 
three Chimpanzees ( Troglodytes niger) from West Africa, 
deposited ; a Black-faced Spider Monkey [Aides ater) from East 
Peru, a Collared Peccary ( Dicotyles taja(u) from South America, 
a Globose Curasao w [Crax globicera) from Central America, a 
Black-footed Penguin {Spheniscus demersus ) from West Africa, 
a Hey t Partridge ( Caeca bis heyx) from Arabia, purchased. 


°X COMPASS ADJUSTMENT IN IRON SHIPS 1 

Azimuth and Steering Compass with 
r J Jr COfn H eU Application of the Astronomer • Roy al\ 
Pnnaples of C rrrrticn^ for Iron Ship s. 

^ H how morJdlh* afi0 ^ Astronomer-Royal showed 
exncnencJuJn thJ? ^ f^PP** 8 * depending on the influence 
experienced from the iron of the ship, n£y beperfectly corrected 
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by magnets and soft iron placed in the neighlmurhood of the bin- 
nacle. Partial applications of his method came into immediate use 
in merchant steamers, and within the last ten years have become 
universal not only in the merchant service, but in the navies of 
this and other countries. The compass and the binnacles before 
you are designed to thoroughly carry out in practical navigation 
the Astronomer-Royal’s principles. The general drawb ack to 
.he complete and accurate realisation of plans for carrying out 
these principles heretofore, has been the great sire of the needles 
in the ordinary compass which renders one important j>art of the 
correction, the correction of the quadrantal error for all latitudes 
by masses of soft iron placed on the two sides of the binnacle, 
practically unattainable ; and which limits, and sometimes par- 
tially vitiates, the other chief part of the correction, or that 
which is informed by means of magnets placed in the neigh- 
bourhood of the compass. Five years ago my attention was 
forced to this subject through my having been called upon by 
the Royal Society to write a biographical sketch of the late 
Archibald Smith, with an account of his scientific work on the 
mariner’s comju s and ships’ magnetism, and 1 therefore com- 
menced to make trial compasses with much smaller needles 
than any previously in use ; but it was only after three years of 
very varied trials, in the laboratory and workshop, and at sea, 
that 1 succeeded in producing a mariner’s compass with the 
qualities necessary lor thoioughly satisfactory working in all 
weathers and ail seas, and in every class of ship, and yet 
with small enough needles for the perfect application of 
the Astronomer* Royal’s method of correction for iron ships. 
One result at which I arrived, partly by lengthened trials at 
sea in my own yacht, and partly by dynamical theory analogous 
to that of Froudc with reference to the rolling of ships, was that 
steadiness of the compass at sea was to be obtained not by 
heaviness of needles or of compass-card, or of added weights, but 
by lungncss of vibrational period 1 of the compass, however this 
longness i.s obtained. Thus, if the addition of weight to the 
compass-cat d improves it in respect to steadiness at sen, it is not 
because of the additional friction on the l>raring*i>oml that thin 
improvement is obtained ; on the contrary, dulncs.s ol the 
bearing-point, or too much weight upon it, renders the compass 
less steady at sea, and, at the same time, less decided in showing 
changes of the ship’s beau, than it would be wcie the point 
perfectly fine and friction less, supposing for the moment this to 
lie possible. It is by increasing the viLiational period that the 
addition of weight gives steadiness to the compass ; while, on the 
oilier hand, the increase of friction on the bearing-point is both 
injurious in respect to steadiness, and detrimental in blunting it 
or breaking it down, and boring into the cap, and so producing 
sluggishness, after a short time of use, at sea. If weight were 
to lie added to produce steadiness, I he place to add it would be 
at the very circumference of the card. My conclusion was that 
no weight is in any case to be added, beyond tli.it which is 
necessary fo r supporting the card ; and that, with small enough 
needles to admit of the complete application of the Astronomer- 
Royal’s principle-. of correction, the length of period required for 
steadiness at sea is to be obtained, without sacnlicing freedom 
from frictional error, by giving a large diameiir to the compass- 
card, and hy throwing to its outer edge as ncai ly as possible the 
whole mass of rigid material which it must have to support it. 

In the compass Ircforc you (Fig. 1), these qualities are given by 
supporting the outer edge of a card on a thin rim ol aluminium, 
and Its inner parts on thirty-two silk threads or fine copper wires 
stretched from the rim to a small central boss of aluminium, 
thirty-two spokes, as it were, of the wheel. The card itself is of 
thin strong paj>cr, ami all the central parts of it arc cut away, 
leaving only enough of it to show conveniently the points and 
degree-divisions ol the compass. The central boss consists ol a 
thin disc of aluminium, with a hole in its centre, which rests on 
the projecting lip of a small aluminium inverted cup mounted 
with a sapphire cap, which rests on a fixed indium point 

^ Light small needles from 3] inches to 2 inches long, made of 
thin steel wire, and weighing in all fifty-four grains, are fixed 
like the steps of a rope ladder on two parallel silk threwls, 
and slung from the aluminium rim by four silk thread! or fine 
copper wires through eyes in the four ends of the outer pair of 

needles. ... . , . 

The weight of the central boss, aluminium cup, and sapphire 

i The vibrational period, or the pen- <! *-• 11 m *Y h*. called for brevity) of a 
compas*. u4lhc time it takes to perl dim a ' jmpletr vibration, to and fro 
when defleeied horizontally through nt>\ anid* not c^ee.ing 3', or 40 , and 
left to iuelf to vibrate freefy. 
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cap, amounts in all to about five grains. It need not be more for 
a 24-inch than for a 10- inch compass. For the 10-inch compass 
the whole weight on the iridium point, including rim, card, silk 
threads, central boss, and needles, is about 180 grains. The 
limit to the diameter of the card dqiends upon the quwtity of 
soft iron that can be introduced without inconvenient cumbrous 
ness on the two sides of the binnacle to correct the quad- 



( . m 
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rantal error. If, as sometimes may Ik.* advisable in the case | 
of a pole or masthead compass, it be determined to leave the | 
quadrantal error uncorrccted, the diame ci of the compass-card I 
may be anything from 12 to 24 incites, according to circumstances. 
A 24-inch card on the new plan will undoubtedly have less fric- 
tional error or “ slupgishne s" for the sa ne degree of steadires- 


passes have also been made. The last-mentioned may be looked 
at with some curiosity, as being probably the largest compass in 
the world. It will no doubt be properly condemned as tco 
cumbrous for use at sea, even in the largest ship, but there can 
l>e no doubt it would work well in a position in which a smaller 
compass would be caused to oscillate very wildly by the motion 
of the ship. The period of the new 10 inch compass is in this 
part of the world about foity seconds, 
which is more than double the period of 
the A card of the Admiralty standard 
compass, and is considerably longer than 
that of the ordinary 10-inch compass, so 
much in use in merchant steamers. The 
nr'w compass ought, therefore, according to 
theory, to be considerably steadier in a 
heavy sea than either the Admiralty com- 
pass or the ordinary io-inch compass, and 
actual experience at sea has thoroughly 
fulfilled this promise. It has also proved 
very satisfactory in respect to frictional 
error ; so much so that variations of a 
steamer’s course of less than half a degree 
are shown Instantly and surely, even if the 
engine be stopjted, and the water perfectly 
smo th. 

WitJh the small needles of the new com- 
pass, the complete practical application of 
the Astronomer- Royal's principles of cor- 
rection is easy and sure : that is to say, 
correctors can be applied so that the com- 
pass shall point coircctly on all points, and 
these correctors can be easily and surely 
adjusted at sea, from time to time, so as 
to correct the smallest discoverable error 
growing up, whether through change of the 
ship’s magnetism, or of the magnetism 
induccvl by the earth, according to the 
clianging position of the ship. To correct 
the quadrantal error 1 use a pair of solid 
or hollow iron globes placed on proper 
supports, attached to the binnacle on two 
•ides of the compass. This mode is pre- 
ferable to the usual chain boxes, Itecausc a 
continuous globe or spherical shell of iron 
is more regular in its effect than a heap of 
chain, and Itecause a considerably less bulk 
of the continuous iron suffices to correct 
the same error. When 111 a first adjustment in a new ship, or 
in a new position of a compass in an old ship, the quanr^ntd 
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Tab'e for Correction of Quaduintal En or. 

Instances of the N can m Points of Globes* from Centre of Compass, 



9 inch 

Si-inch 

8- inch 

:1 'nch 

7- inch 

*4 inch 

6 inch 

51 mch 

«, im h 

4 1 . >»> h 

V 5 ' 

globes. 

e lobes. 

glebes. 

K'"bc\. 

gloitev 

globe s. 

gU.be*. 

gloWs 


Uloln 


Inches. 

Inche*. 

Inches 

llichr< 

Inches. 

Inchr v 

I nches 

Inth s 

1 nv !if t. 

Imhc . 

r 1 

20*52 

I 93 S 

|8*24 

17 U» 

1 5 00 

14 82 

1 3 68 

12 >4 

1 1 40 

10 JO 

ik 

17 3* 

16 39 

15*42 

14 ' 4 (» 

15 5 ° 

12 54 

11*57 

lo 01 

«) 

S t*S 

2 

153'' 

14 51 

13 60 

12 Si 

11 «>5 

II IO 

10 24 

039 

8 

7*(iS 


•j •>» 

13 16 

12*39 

1 IM 

10 84 

10 07 

9 29 

S >2 

7 74 

0 <17 

3 

12 >4 

12 13 

1142 

lo 70 

0 oo 

02S 

S ’57 

7 ‘* s 5 

7 *4 

5 42 

3 * 

1 1 «yS 

it 32 

10 05 

•) wo 

0 52 

S 05 

7 99 

7*32 

tiOci 

S "9 

4 

1 1 *26 

10 03 

10*01 

o\V> 

s 70 

S ’*3 

7 * 5 * 

OSS 

(1 2(> 

5 ( ’i 

4 * 

lOW) 

10*07 

9 47 

S'SS 

8 29 

7 70 

7*10 

051 

,S '02 

5 3 ! 

5 

IO 15 

9' 57 

9*01 

S M 5 

7 SS 

7*32 

6 75 

t» * 1 0 

5 “t 

5 <7 

54 

9 (, 7 

<> 13 

**59 

S 00 

7 52 

t) 09 

045 

5 ’91 

5 3 s 

4*1 

t> 

9 27 

» 75 

8*24 

7 72 

7 21 

(1*70 

6 18 

S*oo 

: 5**5 

4 5 \ 

64 

8 01 

8*41 

7*92 

7 I- 

0 •»* 

o* 4 1 

5 ( >4 

5 Ml 

4 ’ 9 S 

4 ‘|0 

7 


8‘io 

7*63 

7 1 5 

o 07 

0*20 

572 

5 ' 2 | 

4 77 

429 

74 

8*28 

7-82 

7 * 3 (l 

t> <*> 

0 4 \ 

5 «>S 

1 552 

5 oO 

4 (HI 

4 * 1 

K 

S*oi 

7 "57 

712 

OoS 

"••3 

579 

1 5 34 

4 90 

4 ’45 

4 m 

' 

776 

7 33 

0*90 

(> 47 

(» 04 

5 t*o 

5*7 

4 74 

4 * 3 * 

3 SK 

9 

7 53 

7 ’n 

6 *6q 

i> 27 

5 ho 

5 41 

5*02 

4 (H) 

.j*iS 

3 7 ** 

94 

7\>2 

6 *9 1 

6 50 

l* <><) 

5 ‘t *9 

5 2S 

4 *7 

4 47 

.J oti 

3 ’oo 

10 

711 

6 72 

6*32 

5 «»3 

5 ‘5 > 

VI 4 

4 74 

4 '3 5 

3 95 

3'55 

I04 

t> oj 

6*54 

616 

577 

5*39 

H'oo 

4 02 

4 ' 2 ’> 

3 85 

3 r» 

It 

675 

6 37 

0*03 

5 02 

5 *2 5 

4 *7 

4 5 f » 

1 4 12 

375 

>' >7 

"4 ! 

6 58 

6*22 

5* iS 5 

5 4 ‘) 

5 12 

470 

4*39 

4 v, 2 

3 ( 1(1 

3 29 

12 | 


607 

5 7 * 

5 ‘ 3 >o 

5 00 

4 04 

4 ’29 

3 “1 

3 57 

3 22 


When the quadrantal error has been thus time accurately cor. gradually changed, so as always to balance the ship's magnetic 
rected, the correction it perfect to whatever put of the wntM lorce as it alters, whether by gradual loss of her original tnag- 
the ship may go, and requires no adjustment at any subsequent j netism through lapse of time, or by the inductive influence of 
time, except in the case of some change in the ship’s iron, or of the earth’s vertical magnetic force coming to zero, and then 
iron cargo or ballast sufficiently near the com pas; to introduce a 1 becoming reversed in direction when a ship makes a voyage 
sensible change in the quadrantal error. The vast simplification j from the northern to the southern hemisphere. The not canying 
of the deviations of the compass effected by a perfect correction ' out of this essential part of his plan, whether through no method 
of this part of the whole error has not, as yet, been practically or no sufficiently convenient method of adjustment having been 
appreciated, because, in point of fact, this correction had rarely, hitherto provided, has undoubtedly taken away much of the 
*{ ever ». m practice, been successfully made for all latitudes. | credit among many practical men to which the Astronomer* 
lhe pair of large needles of the compass ordinarily used in j Royal's method is justly entitled. I have, therefore, introduced 
merchant ships does not, as has been shown by Capt. J .vans and into the binnacles provided for my compass, when it is to be 
Archibald Smith, admit of the correction of the quadrantal error used in iron shijis, a complete systtm of ad iu i table correctors for 
in the usual manner, without the introduction of a still m<ire ; perfectly correcting the error of the compass for every position 
pernicious error, depending on the nearness of the ends of the of the ship's head when she is on even keel, and n vertical 
** 1 Zi k ma * SC * c ^ a “ 1 » or of soft iron of whatever kind, adjustable magnet below the comjiass, for correcting the heeling 

applied on the two sides of the compass to produce the con-cc- error (more projierly speaking, a magnet, which 11 vertical when 
lion. Inc Admiralty standard compass, with its four needles the ship is on even keel, and which *diarcs the ineliiulion of the 
proportioned and placed according to Archibald .Smith’s rule, is ship when she heel* over to cither side). 

comparatively free from this fault: but even with it, and still , An objection which has often been made to the use of corrector* 
more with the stronger magnets of the larger c mi pisses of at all, and particularly to the use of correctors fora standard 
merchant ships there it another serious cause of failure defending , compass, is that they conceal the actual stale of the ship's 
ontne magnetism induced in the iron correctors by the comjiass ! magnetism, and that readjustment of the correctors at sea leaves 
needles, in consequence of which, if the quadrantal trror is j the navigator without means of judging, when he returns from a 

accurately corrected m one latitude, it will be fjund ovcr-cor* j foreign voyage, how much of the changed error found on rc.vl- 

latitudes, and under-corrected in the ! justment in port dcjrcnds on change- which have been made in 
C ®quator. The new compass was j the correcting magnets, and how much on changes of the ship's 

correct* •▼oid both these causes of failure in the own magnetism. This objection I meet by providing that at 

crror ; and experiment has shown any moment my correctors can be removed or set to any degrees 

thote indie* rZ* by *uch moderate masses of iron as of power to which they may have been set at anytime in the 

only in the t “®.P r ® c ® d l °6 table, is practically perfect not 1 course of the voyage, and again reset to their last position with 

When adjustment, but in all latitudes. I jierfect accuracy. The appliances for changing the adjustment 

«*e nu*rlr*«f«l i »“ ~ — /.nrraMA* I • r#> nnitfr Irwt and krr «n that thev c*n never be altered, except 


nmUmlT trdimrt CTen dangerous. It always renders corrector may at ^ ..... 

adjwterm poet, and it P^ess of readjustment by the it Of course the officer performing the adjustment will satisfy 

no other method of feadiusroJz? ^P^un of the ship practically himself of iu correctness a second observation. 1 he objection 
nets altogether, or taktnrtltom** ** *** than removing the mag- 1 of “ delicacy of manipulation," and the difficulty of ** 

them inumted * their cases and rcplac* , out, except by .professional adjuster, o which so much has been 

tK-* Aatronomer-Royal himsdf I said, is entirely done away with when adjustable corrector*, with 

£SV should Amounted in 1 scales thus accurate!; graduated, are provided with the binnacle. 

™* ^ distances from the compass can be ! The binnacles before you are of two kinds adspted to the two 
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different methods given by the Astronomer-Royal for correcting 
the semi-circular part of the error; one, the square one, for 
correcting, by two sets of magnets, fore-and-aft and thwart-ship 
respectively ; the other, the round one, for correcting by a single 
magnet, or group of bars equivalent to a single magnet, placed 
under the centre of the compass with its magnetic axis in the 
proper direction to balance the whole disturbing force on the 
compass due to that part of the ship's magnetism which is un- 
changed when she is put on different courses in the same 
magnetic latitude. The two sets of instructions, in the two 
printed pamphlets before you, explain sufficiently, for the two 
binnacles, the arrangements of the magnetic correctors in the two 
cases, and bow to use them in practice. 

The principle in each case is easily understood. In the 
system employed in the square binnacle the whole constant force, 
due to the part of the shin 1 * magnetism which remains constant 
wherfthe snip is put on different courses, is regarded as being 
replaced by three constant ** component ” forces in the direction 
of three lines, at right angles to one another - one fore-and-a*t, 
one thwart-ship, and the third perpendicular to the deck. The 
fore-and-aft component Is balanced by the fore-and aft correcting 
magnets, the thwart-ship com ponet it by the thwart-ship magnets, 
ami the component |ierpct)dirular t<* 1 lie deck by the heeling cor- 
rector, which is a bar-magnet, adjustable to the proper height, 
in a line perpendicular to the deck, through the centre of the 
compass and of the binnacle. 

In the round binnacle the component perpendicular to the 
deck is balanced by a heeling corrector, just as in the square 
one ; but, instead of considering separately two components 
parallel to the deck, their resultant or the single component 
parallel to the deck, which, with tin* component perpendicular 
to the deck, constitutes the wh<*le force, is balanced by a single 
magnetic force parallel to the deck. THE force is obtained by 
turning the revolving corrc lor round the c entral axis of the bin- 
nacle, and raising it or lowering it until the proper dirci tionjand 
proper magnitude of force are produt eel. 

One novel feature in the la : Iminm le i . the way in whic lr, hy 
aid of the guide-ring graduated to logarithmic cosecants, and 
the vertical scale graduate* I to equal proportionate differences of 
force, the adjustment to e Direct tin * onq a 1 ;, on one c ourse may 
be performed without disturbing it an uracy on another course 
on which it has been previously adjusted. The principle of 
this arrangement is most ca ily explained by aid o( the mathe- 
matical notation of trigonometry, in 1 onncction with the annexed 
diagram (Fig. 4), in which ( > tipu -juts the compass-card, A, n 
point of the ship which was 111 the dim lion of the correct magnetic 
north, N, at lire time of the* lu .t upposed adjustment, tts, the 
position of the axis of the reviving corrector set to correct the 
compass on that course, II the .lup', head. We have (a* cording 
to the notation of the mdru* 'lor-d 

HOA II, 

«t U 1 F ; 

therefore, «< >A 11 p (J. 

Now the correction on the* lir*t supposed course, if it did not 
annul the force due to the magnetism of the ship and cor- 
rectors, reduced it to a force in the line OA. Hence the com- 
ponent perpendicular to OA due to the corrector must be kept 
unchanged in subsequent correction, so ns not to disturb the 
adjustment for that hrst course. 1 ,et F be the magnitude of the 
force due to the revolving corrector. Its direction being Om, 
its component perpendicular to OA is equal to F sin wOA. 
Hence, if F lie increased by raising, or diminished by lowering, 
the corrector, the angle wO A must be altered so that sin wOA 
shall vary inversely as F, or coscc /.-OA directly as F. In other 

words, must be kept constant, and, therefore, the 

difference between log F and log cosec *OA must be kept con- 
stant. When the guide-ring is placed according to Rule 2, Sec- 
tion 4, of the Instructions, the reading upon it is the value of 
log-cotec (H + C). The reading on the vertical scale is always 
proportional to the logarithm ot F. Hence Rule 3 secures that 
the change of magnitude and direction of the correcting force 
does not vitiate the correction on the course H. 

{To be continual.) 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— A n examination for the Burdett-Coutts Scholarship 
will be held in the University Museum, on Monday, March 1 1, 


and three following days, at 10 a.m., for the purpose of electing 
a scholar on that foundation. Candidates are requested to call 
on the Professor of Geology at 34, Broad Street, with certifi- 
cates of their standing, and the consent of the head or vice- 
regent of their College or Hall, on Friday, March 8, between 4 
and 5 i*.M. 

Camuridcf..— T he exhibition offered by the Clolhworkers’ 
Company, to non-collcgiate students of the University, for 
proficiency in physical science, lias been awarded to J. G. 
M’Cubbin, who was educated at the Manchester Grammar 
School. The exhibition is of the annual value of 50/., and is 
tenable for three years. The next examination for a* similar 
exhibition open to non-collegiatc students who have not resided 
more than one term, or who have not commenced residence, will 
be held on July 15 and 17, in connection w ith the examination 
conducted by the Oxford and Cambridge Schools Examination 
Board. Intending candidates can obtain full information ‘ on 
application to the Rev. K. 15 . Somerset, censor of non-collegiatc 
students, Cambridge. 

( iti.niRisT Ei»tu A 1 1- *n A i- Tur 1 . — A course of six Gilchrist 
Science Lectures for the People, will be delivered in the Bristol 
Athen;i*um, by members of the Council and Staff of University 
College, Bristol, as follows February 22, The Action of Ileat, 
by S. I\ Thompson, U.Sr., B.A. ; March 5, Heat and the 
Steam Engine, by J. F. Main, B.A. (Jamb., D.Sc. Lond ; 
March 12, The Ocean a Carrier of Heat, by \Y. L. Carpenter, 
B.A., B.Sc. ; March 10, Heat within the Safety Lamp, by S. P. 
Thompson, B.Sc., B.A. ; March 26, the Sun's Heat, l>y J. F. 
Main, B.A. Camb., H.Sc Lond. ; April 2, the Chemistry ol 
Burning, by W. \V. J. Nicol, M.A. The same course n to be 
given at Bath, Bridgwater, Trowbridge, and Newpoit (Mon- 
mouthshire). 

Tiik Birkiwk Insi urn* >N\ — The Lord Mayor has pro 
mised to preside at a meeting, to be held at the Mansion House 
on Wednesday afternoon, the 27th inst., at three o’clock, for the 
purpose of inaugurating a fund to provide the Birkbeck Institu- 
tion with a building suitable to its large and important opera- 
tions, and to enable it t » take advantage of the many oppor- 
tunities for further use'ulncss which are from time to time 
presented. As the Institution is doing such an important 
educational work amongst the young men and women of the 
metropolis, it is hoped that the friends of education will liberally 
assist the movement to a nnplish so desirable an object. The 
number of students ha* !> cn steadily increasing for some year; 
>ast, and, notwilhslan hug alterations and extenrions of the 
milding, it is impo-sthlc any longer to accommodate those 
attending the Institution. Some indication of the work will be 
gained from the fac' that 3,304 persons joined the Institution 
during the past term. 

Sr. Petersburg. liie professors of the High School of 
Medicine for Ladies at St. Petersburg, among wdiom are many 
names well known in science, have addressed a petition to the 
Minister of Public Instruction, in which they cl.iim for ladies 
who have completed then studies at the high schools, the same 
degrees as for men. They support their request by pointing oui 
that the five years' theoretical and practical study at the ladie>' 
school are quite as extensive as those pursued by male student-, 
and rather more extensive in the department of lemalc diseases ; 
that the monthly and yeaily examinations have always prove l 
that the ladies possess a very thorough knowledge of then 
subjects wd finally, that during their service with the army m 
Roumania and Bulgaria, the ladies have given numerous and 
sufficient proofs of their high capacity for acting as surgeons. 

Freiburg.— The university is attended at present by 334 
students, including 41 in the theological faculty, 70 in the 
philosophical, 7^ in thc lc C>d* anJ M 7 in the medical. It pos- 
sesses a library of 300,000 volumes, and well-equipped scientific 
laboratories and collections, but fails of late years to rank among 
the influential German universities, partly on account of the 
rivalry of Its neighbours, Tubingen, Heidelberg, and Sirasburg. 

Wurzburg. — The corps of instructors numbers at present 40 
ordinary professors, 5 extraordinary professors, and 17 privat 
\ iflUr The number of students, 947 . shows a decrease of 
aboilKo on the past half year. On January 2 the 296th anni- 
versary of the foundation of the university was celebrated, and 
an adores* delivered by the rector. Prof. Risch, on the national 
im port ance of the German universities and their relati ons to the 
I empire. In the course of the address the Imperial Government 
I was sharply criticised for having, with fhe exception of the 
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u provisions for Strasburg, utterly neglected the university 
a ”tem of the country, and failed to introduce the uniformity of 
^unagement and many other reforms, the need of which is pain- 
felt since the iormation of a united Germany. Prof. Sachs, 
the well-known l»otanist, has l*en raised into the nobility, pos- 
sibly in recognition of his refusal of a flattering call to Berlin. 

Hanover ani> Ain i.a Ciiai'F.UE.— ' The two large poly- 
technics in these cities show a striking diminution in point of 
attendar.ee during the past year, a fact which would seem to 
show that the various technical branches in Germany are being 
overcrowded. Ilanover is attended at jjwent by 725 students 
and the instructors number 46. Aix-la-C hapcife has suflered a 
reduction of 200 snilents in comparison with R 70. 


SOCIETIES ACAPEMIES 

L- *NI)ON 

Royal Society, January 17.— “New determination of the 
Mechanical Kmnvalent of II cat," by J. P. Joule. I. 1 ..I)., K.K.S. 

An account is given by the author, of the experiments he lias 
recently made, with a view to increase the accuracy of the results 
given in his former paper, published in the \r« a! Transas 
lions for 1S50. The result he has now arrived at, from the 
thermal effect > of the friction of water, is, that taking the unit 
of heat as that which can raise a pound of water, weighed in 
-ac U i\ from 1*0 to 61 of the mercurial thermometn ; its mecha- 
nical* equivalent, reduced to the sea-level at the latitude of 
Greenwich, is 772 *55 foot-pounds. 

February 7. — “On the Comparison of the Standard Baro- 
meters of the Royal Observatory, Greenwich, and the Kew 
Observatory, by G. M. Whipple, B. Sc., F. K.A.S., Superin- 
tendent of the Kew Observatory. 

Owing to certain statements having been circulated as to a 
large ditlercnce existing between the standard ban uniters of the 
above two chief meteorological establishments in this country, 
the Kew Committee decided to institute a diiict comparison 
between them, by the conveyance of a number of instruments to 
and fio, several limes between the two observatories. 

The author accordingly did this, hiving ma le three extended 
experiments of this nature, details of which are given in the 
paper, the resubs being as follows : — 

M c.r. ilifU’iciK r horn - 

1-1 sonet of I comjuio >11. -(Jrtcnwicll-Krw i< ■ inch. 

.. Ml ,, - 7 *• 

3 ^ .. 7 - 1 ‘ - M .. 


1 mat mean of h 4 >> ,, - 

Certain experiments weic aLo made to determine the necessary 
coirections to be applied to the Greenwich barometer on account 
of inequality of distribution oi temperature around it. When 
•tht'-e corrections aic applied the difTerence between the two 
standards is reduced to 0 0001 inch, that i, to sa>, the two 
instruments virtually agree. 

^ Jn conclusion the author tenders his thanks to the Astronomer- 
Royal, for the facilities he afforded for the prosecution of the 
experiments, anl to Mcssr,. Ellis and Nash for assistance they 
rendered. 


Geological Society, January 23. — Prof. P. Martin Duncan, 

I .R.S., president, in the chair.- J. Eungon, C.F., K. C. Forster, 
Waller Mawer, Richard II. Solly, and the Rev. Arthur Watts, 
were elected Fellows of the Society. The following communi- 
cation was read On the secondary rockj of Scotland.— Part 
}”• The strata of the Western Coast and Islands, by John W. 
f M 1 R.G.S., Profesv r of Geology in the Royal School 

T1 *e cx * stcncc of scattered patches of fossil iferous 
^ ctwccn tl,c gnei-idc rocks and the masses of 
tllc Hedricks, has been known to geologists for 
.u_ t .i ucl datu M*culloch, who did so much for 

ihes^ *trnia l r C * ntcIcs tl n g district in which they occur, 

1 ° lhc , li “; b “‘ -Sir Kodcrick Mur- 
n»nr*£*ni«l oJ!! cral members of the oolitic seno were 

much^ourk^wiedSlffc. La '" r ““ rch “,. have . 

pttche, of Jura iic rik7 in t ^“?. ,e , acc “f! b e . ^ lhe “ 

*yen jeanin which he C 1 PTR the 
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which in this area had not hitherto l>ceii suspected ; and by 
piecing together all the fragments of evidence, he is enabled to 
show that they belong to a great series of formations, of which 
the total maximum thickness could have been little, if anything, 
short of a mile. The relations of the scattered patches of mesoaotc 
strata to the older and newer formations respectively, are of the 
most interesting and often startling character. Sometimes the 
secondary rocks are found to have l>cen let down by (hulls, 
which have placed them thousands of feet below their original 
situations in the midst of more ancient masses of much harder 
character. More usually they are found to be buried under 
many hundreds, or even thousands, of feet of tertiary lavas, or 
arc seen to have been caught up and inclosed between great 
intrusive rock-masses belonging to the same pciiod as the super- 
incumbent volcanic rocks.^ Occasionally the only evidence which 
can be obtained concerning them is derived from fragments 
originally tom from the sides of tertiary volcanic vents, and now 
found burial in the ruined cinder-cones which mark the sites of 
those vents. In some cases the mineral characters of the strata 
have been greatly altered, while their fossils have been occasion- 
ally w holly obliterated by the action of these same igneous forces 
during tertiary times. In every ease the survival to the present 
day of the patches of secondary rocks can be shown to be due 
to a combination of most remarkable accidents ; and a study of 
the distribution of the fragments shows that the formations to 
which they lielong originally covered nn area having a length of 
120 miles from north to south, and a breadth of fifty miles from 
cast to west. But it is impossible to doubt the former continuity 
of these secondary deposits of the Hebrides with those of Suther- 
land to the north-cast, with those of Antrim to the south, and 
with those of F.ngland to the south-east. From the piescnl 
positions of the isolated fragments of the meso/oic rocks, and 
after a careful study of the causes to which they have owed their 
cscajie from total removal by denudation, the author concludes 
that the greater portion of the British Islands must have once 
been covered with thousands of feet of secondary deposits. 
Hence it appears that an enormous amount of denudation has 
gone on in the Highlands during tertiary times, and that the 
present features of the area must have been, speaking geologically, 
of comparatively recent production —most of them, indeed, appear- 
ing to be referable to the pliocene epoch. The alternation of 
estuarine with marine conditions, which had, on a former occa- 
sion, been proved to constitute so marked a feature in the Jurassic 
deposits of the Eastern Highlands is now shown to be almost 
equally striking in the Western area ; and it is moreover pointed 
out that the same evidence of the pioximity of an old shore-line 
is exhibited by the series of cretaceous strata in the west. The 
succession and relations to one another of the scries of deposits, 
now described as occurring in the Western Highlands, is given 
in the following table 
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Although no traces of the upper oolite or the neocomian forma* 
tions have as yet been detected in the Western Highlands, yet it 
is argued that when we consider how enormous has been the 
amount of denudation, and how singular the accidents to which 
all the existing relics of the secondary period have owed their 
escape from total destruction, we cannot but regard it as a most 
rash and unwarrantable inference to conclude that no deposits 
tolonging to those periods were ever accumulated within the 
district under consideration. The carboniferous strata of the 
Western Highlands have been detected at but a single locality ; 
and even there, being exposed in a series of shore reefs that are 
only occasionally well displayed, can only be studied under 
favourable conditions of tiae and wind. They consist of sand- 
stones and shales with thin coaly seams, and their age is placed 
beyond question by the discovery in them of many well-known 
plants of the coal-measures, including species of Lepidodendrott , 
Catamites , Si gill aria, and Stigmaria . The poikilitic strata con- 
sist of conglomerates and breccias at the base, graduating upwards 
into red marls and variegated sandstone, which contain concre- 
tionary limestones and occasional lands of gypsum. These strata 
have not as vet, like their equivalents in the Eastern Highlands 
(the reptiliferous sandstone of Elgin and the Stotfiela rock) 
yielded any vertebrate remains. They were evidently deposited 
under similar conditions with the licds of the same age in 
England, and are not improbably of lacustrine origin. The 
Jurassic scries presents many features of very great interest. The 
infralias is better developed than is perhaps the case in any part 
of the British islands ; and in the district of Applecross a series 
of estuarine beds, containing thin coal-seams, is found to be in- 
tercalated with the marine strata. The lower lias, in its southern 
exposures, presents the most striking agreement with the equiva- 
lent strata in England, but when traced northwards exhibits 
evidence of having been deposited under more littoral conditions; 
the lower division (has a, (Juenstedt) is represented by a great 
thicknets of strata ; while the upper (lias j8) is absent or rudi- 
mentary. The middle has is grandly developed, and consists of 
n lower argillaceous member and an upper arenaceous one, the 
united thickneFS of which is not levs* than 500 feet. The umier 
lias singularly resemble* in the succession of its beds, and its 
pal.vontologlcal characters, the same formation in England. The 
inferior oolite is formed by aeries of strata varying greatly in 
character within short distances, and tietraying sufficient signs of 
having been accumulated under shallow-water conditions. Above 
the inferior oolite we find a grand series of estuarine strata, partly 
arenaceous and partly calcarco-argillaccous ; and this is in turn 
covered conformably by an unknown thickness of blue clays with 
marine fossils of middle Oxfordian age. At the very lowest 
estimate, the Jurassic series of the Western Highlands could not 
have had a thickness of less than 3,000 feet 1 The cretaceous 
strata of the Western Highlands, though of no great thickness, 
are of surpassing interest. They consist of two marine series 
alternating with two othen of estuarine origin. At the base 
we find marine deposits of upper greensand age, strikingly 
similar to those of Antrim, but in places passing into conglome- 
rates along old shore lines. Above the upper greensand lieds 
occur unfoasiliferous sandstones, In which thin coal-seams have 
been detected, and these arc in turn covered by strata of chalk, 
converted into a siliceous rock, but si ill retaining in its casts cf 
fossils [Edemmtdla, Inactramus, Sp**ndylut % &c), and in its 
beautifully preserved microscopic organisms ( laraminijera, .Yuw- 
thidia , &c.) unmistakable proofs of n> age And the conditions of 
its deposition. Above this representative of the highest member 
of the English chalk there occur argillaceous strata with coal- 
seams ana plant-remains which arc perhaps the equivalent of 
younger members of the cretaceous series, not elsewhere found 
in our islands, or, it may be, they must be regarded as belonging 
to periods intermediate between the cretaceous and tertiary 
epochs. It is greatly to be regretted that these cretaceous 
deposits of the Western Highlands are so unfavourably displayed 
for our study as to present scarcely any facilities for the collection 
of their fossils; for these, if found, might be expected to throw 
a flood of light on tome of the most obscure palaeontological 
problems of the present day. Although the comparison and 
correlation of the secondary strata of the Highlands with those 
of other areas, and the d i s cu ssion of the questions of ancient 
physical geography thereby suggested, are reser ve d for the fourth 
and st aduding part of his memoir, the author takes the oppor- 
tunity of making reference, in bringing the present s ect ion of his 
work to a dose, to several problems on wnich the ph en om e ra 
now described appear to throw important light, lntbppocitioa 
to a recent speculation which would brim? into actual continuity 


the present bed of the Atlantic and the old chalk strata of our 
island, he points to the estuarine strata of the Hebrides as 
demonstrating the presence of land in that area during the cre- 
taceous epoch. He also remarks on the sing ular agr eeme nt of 
the conditions of deposition of both the Silurian and cretaceous 
strata of the Scottish Highlands and those of the North 
American continent But he more especially on the 

proofs, which we now have, that the Highlands of Scotland, as 
well as the greater part of the remainder of the British Islands, 
were once covered by great deposits of secondary strata, and 
that the area has been subjected to enormous and oft-repeated 
denudation. He dwells on the evidence of the vast quantities 
of material whidh have been removed subsequently to the 
mesozoic and even to the miocene period, and he maintains the 
conclusion that many, if not all, of the great surface-features of 
the highlands must have been produced during the very latest 
division of the tertiary epoch, namely the pliocene. 

Mathematical Society, February 14.— Lord Rayleigh, 
F.R.S., president, and subsequently Mr. C. W. Merrifield, F.R.S. 
vice-president, in the chair. — The following commnnications 
were made On a general method of solving partial differential 
equations, Prof. Lloyd Tanner. — On the conditions for steady 
motion of a fluid, Prof. Lamb (Adelaide), (particular cases of 
the conditions were given by Stokes in the Cambridge Phil. 
Trans, for 1842). — On a property of a four-piece linkage and 
on a curious locus in linkages, Mr. A. 11 . Kempe.— -On Robert 
Flower’s new mode of computing logarithms (1771), Mr. S. M. 
Orach.— On the Pluckerian characteristics of the modular 
equations, Prof. JI. J. S. Smith, vice-president, F.R.S. — Mr. 

1 )rach also exhibited drawings of tricircloids male some thirty 
years since for Mr. Perigai. 

Royal Microscopical Society, February 6.— Anniversary. — 
II. C. Sorby, president, in the chair. —The report of the Treasurer 
was submitted to the meeting.— The report of the Council stated 
that the library and instruments of the Society were in a satisfactory 
condition, and obituary notices of deceased Fellows, Dr. liowerbank 
and Dr. Henrv Lawson, were read by the Secretary. Messrs. 
Glaisher and Carries having l>cen appointed scrutineers, a ballot 
for officers and council for the ensuing year took place with the 
following result President, II. J. Slack ; Vice-presidents, Dr. 
L. S. Beale, Dr. C. T. Hudson, Sir John Lubbock, Bart., and 
Mr. H. C. Sorby; Treasurer, Mr. J. W. Stephenson ; Secre- 
taries, Mr. Chas. Stewart and Mr. Frank Crisp ; Council, Mr. 
John Badcock, Mr. W. A. Bevington, Dr. R. Brrith write, Mr. 
Chas. Brooke, Mr. C J. Fox, Dr. W. J. Gray, Mr. E. W. 
Jones, Dr. Matthews, Mr. S. J. Mclntire, I>r. John Millar, Mr. 
Thos. Palmer, and Mr. F. H. Ward ; Assistant-secretary, Mr. 
Walter W. Reeves. The retiring president then delivered bis 
annual address, which riuetly treated of the results of his investi- 
gations into a method of obtaining the refractive indices of 
minerals. 
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SNARE POISON 


E VERY now and again the British public is horrified 
by accounts of the famines which periodically 
carry off myriads of our fellow-subjects in India, but 
comparatively few have the least idea of the enormous 
destruction of human life which occurs there from the 
ravages of wild animals and venomous snakes. In a 
most interesting lecture recently delivered at a meeting of 
the Society of Arts by Sir Joseph Fayrer, the lecturer 
estimated the loss of life at no less than 20,000 human 
beings and 50,000 head of cattle annually. Wild animals 
destroy most of the cattle, but venomous snakes kill more 
human beings than all the wild animals put together. 
The bites of these reptiles caused the death of 17,000 
persons, and over 3,oco cattle in the year 1S75, and these 
figured very probably understate the facts, as the returns 
upon which they are based arc incomplete. The desira- 
bility of obtaining an antidote to snake poison is thus 
evident, and many attempts have been already made to 
di cover one. Another has been added to the already 
numerous investigations on this subject by Mr. Pedler, 
who has lately published the results of his research in 
a paper read before the Royal Society. Before proceeding 
to seek for the antidote, he endeavoured to analyse the 
poison chemically, and thus discovered several facts 
of great interest The venom of snakes seems to 
contain very much the same proportion of solids at all 
times, even under such different climatic conditions as 
during the wet and dry seasons. It may be kept for two 
or three months without alteration, but if preserved for a 
year or eighteen months, it becomes insoluble, and, to a 
great extent, loses its poisonous qualities. Its composi- 
tion is very like that of albumen, and, indeed, the dried 
poison, which looks very like gum arabic, contains about 
sixty per cent, of albumen, and only forty per cent, at 
most of the poisonous principle. By the use of solvents, 
Mr. Pedler endeavoured to separate a crystalline principle, 
such as Lucien Bonaparte affirmed to be present in the 
poison of the rattlesnake. His attempts were unsuccess- 
ful, and he therefore tried to obtain it by dialysing the 
poison through parchment paper. Part of the poison 
dial>sed, and part did not. On evaporating the fluid 
inside the dialyser, the residue formed a gummy mass, 
with a poisonous action. The water outside the dialyser 
also gave a similar result, but in it a few crystals could 
be detected. It was, if anything, rather more poisonous 
. ** ^ ordinary virus. He did not succeed, however, 
ui obtaining any ver y definite crystalline substance. 
Ammonia, which has lately been highly recommended as 
an antidote in snake poisoning, he found, as did Fontana 
two undred years ago, to be useless, and indeed its addi- 
tton to the poison before injection seemed really to hasten 


or J^ Iu ^ poisons may have their physiological 
action greatly altered by changing their chemical consti- 
tution. Thu, strychnia its action completely altered 
bycombination with iodide of methyl, «> that instead of 
producing convulsions, it causes complete paralysis, like 
Vol. xvil— Na 435 


curaia. At the same time its deadly power is greatly 
diminished, and it occurred to Mr. Pedler that the poi- 
sonous properties of cobra virus might be diminished in 
a similar way. On testing this supposition, he found it to 
be correct, as the poison, after digesting with ethylic 
iodide, took five times as long to kill an animal as fresh 
cobra poison would have done. Hydrochloric acid also 
diminished the activity of the virus, and platinum chloride 
had a still more powerful action. This salt seems to 
combine with the poisonous principle of cobra virus, form- 
ing with it a yellow amorphous precipitate, which is very 
insoluble in water, and which has little or no poisonous 
action. This result of the action of platinum chloride on 
cobra virus out of the body is most satisfactory ; but this 
apparent antidote has not the same power when the 
poison has once entered the system. When the poison is 
injected under the skin and the platinum chloride h 
injected shortly afterwards into the same spot, death 
appears to occur even more quickly than when no anti- 
dote whatever is used, the second injection seeming to 
drive the poison before it and to cause it to act more 
rapidly. When the platinum chloride, however, is injected 
at the same point, but somewhat more deeply than the 
virus, so that in passing inwards the poison might come 
in contact with the platinum, life is considerably pro- 
longed. If a short time elapses between the injection 
of the poison and that of the platinum, death ensues, 
even though the interval be only one or two minutes. It 
would thus seem that when the platinum chloride is 
brought directly into contact with the poisonous principle 
of the cobra venom it renders it insoluble and prevents 
its poisonous action, but that it is not a physiological anti- 
dote, and will not counteract the deadly action of the 
virus after it has once entered the circulation. It may be 
useful as a local application, but cannot be regarded as 
an antidote. Every means hitherto tried of counteracting 
the effects of cobra venom has thus proved ineffectual. 
Artificial respiration, proposed by Sir Joseph Fayrer and 
Dr. Lauder Brunton, gave fair promise of success, 
and by its use the heart may be kept beating for 
many hours. Indeed in one case an animal appa- 
rently dead for many hours has been partially revived 
by it, yet on no occasion has a fatal issue ever been averted by 
its use. The experiment just mentioned was performed 
by a commission appointed by the Indian Government, 
at Sir J. Fayrcr’s suggestion, to examine into the modes 
of preventing death from snake bite. A dog was bitten 
one afternoon by a water snake, and apparently died 
about three o’clock. Artificial respiration was at once 
commenced, and the heart continued to beat, but the 
animal seemed to be perfectly dead, and the limbs no 
longer responded to electrical stimuli. Early next morn- 
ing, however, an alteration took place. The limbs again 
answered to electricity, voluntary movements occurred, 
and the eyelids closed not only when the eye was touched 
with the finger, but when the hand was simply brought 
near it This showed that the animal could sec the 
approaching hand, and closed its eyes in order to protect 
them from the expected touch. The dog seemed to be in 
a fair way to recovery, but about noon it began to get 
worse, and finally died at three o’clock on the second 
day, twenty-four hours after its first apparent death. 
Whether a combination of artificial respiration with 
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other appliances may yet enable us to prevent death 
altogether, is a question which can only be determined 
by a continuance of those experiments which led to the 
use of artificial respiration alone. But however valuable 
such a method as this may occasionally be in saving the 
lives of English officers, government officials, or persons 
living within reach of skilled assistance, and who might 
otherwise be doomed to certain death from the bite of a 
cobra, it is obvious that it is too complicated to be of 
much service to the numerous natives who are bitten in 
localities where no other assistance can be had than that 
of their comrades, equally ignorant with themselves. If 
any great diminution is to be effected in the frightful 
mortality annually resulting from the bites of venomous 
snakes in India, the remedies must cither be so simple 
and easy of application that they can be used by the 
most ignorant, or the snakes must be destroyed. The 
best instructions yet given for the treatment of persons 
bitten by poisonous snakes are contained in Sir J oseph 
Fayrer's magnificent work on “ The Thanatophidia of 
India.” He recommends that a tight ligature be applied 
to the limb above the bite, that the bitten part be 
cut out as quickly as possible, and that the wound 
thus left be cauterised with a hot coal or hot iron, or 
touched with nitric or carbolic acid, while brandy or 
ammonia should be administered internally. Even this 
treatment, simple though it be, requires knowledge, as 
well as instruments and skill, which the majority of 
the natives do not possess. Sir Joseph Fayrcr therefore 
recommends that in every police station and public 
place plain directions should be printed and hung up, 
and that at all such places a supply of whipcord, a 
small knife, a cautery iron, and a bottle of carbolic or 
nitric acid should be kept, os well as a supply of liquor 
ammonia for internal administration. But, as Sir Joseph 
Fayrcr says, although comparatively little is to be ex- 
pected even from this rational mode of treatment, much 
may be anticipated from prevention, and it is to be 
effected by making known the nature and appearance of 
the venomous as distinct from the innocent snakes, and 
by offering rewards (to be judiciously distributed) for the 
destruction of the former. The differences between many 
of the non- venomous and the venomous snakes are not 
known to the natives, and it is important that a know- 
ledge of such distinctions should be widely disseminated, 
not only that the venomous ones may be more easily 
recognised, and thus avoided or destroyed, but in order 
to prevent death or serious illness from sheer fright, which 
may frequently result from the bite of a non-venomous 
species. For this purpose it would be well if the pictures 
of the chief venomous snakes contained in Sir Joseph 
FayreFs work, or cheaper but accurate lithographic copies 
of the m, were displayed in every police station and public 
place throughout India* Rewards should be paid for 
the destruction of venomous snakes only, and if these 
pictures w er e exhibited in the way suggested there would 
be little or no excuse for any mistake, cither on the part 
of the natives who killed the snakes, or the officers whose 
duty it would be to pay the reward. As to the amount of 
reward, and its mode of distribution, there should, he 
suggests, be a department, or branch of a department, 
with a responsible chief and subordinate agents, for whom 
certain rules should be laid down, to be obeenftd steadily 


and without hindrance throughout the country, leaving 
much, as to detail, to the discretion of local authorities. 
If the destruction of venomous snakes and wild animals 
in India were intrusted to an officer such as controls 
the Thuggie and Dacoitee department, he considers that 
the result would in a few years be as good in the case oi 
noxious animals as it has been in that of noxious men, 
Thugs and Dacoits. 


THE BEETLES OF ST. HELENA 
Coleoptera Sancta- Helena. By T. Vernon Wollaston, 

M.A., F.L.S. 8vo, pp. i.-xxv., 1-256, coloured plate. 

(London : Van Voorst, 1877.) 

HPHIS, the last of its lamented author’s valuable de- 
scriptive works on the geographical distribution of 
beetles (in personally collecting the material for which, it 
is to be feared that his physical exertions during a weak 
state of health induced the attack that ended recently in 
his death), must have been the most satisfactory to him, 
on account of the complete isolation of its subject, and 
his discovery of its most striking endemic fauna. The 
investigation of the Coleoptera of the Madeiras, Salvages, 
Canaries, and Cape-de- Verdes, with which his name will 
always be associated, had already resulted in a firm 
opinion that their peculiar beetle-types could not be 
satisfactorily referred to any geographical area now exist- 
ing, but rather to some submerged Atlantic region, of 
which these groups are the modern representatives ; and 
the results of his exhaustive work at St. Helena cannot 
have failed to materially strengthen this idea. Curiously 
enough, also, the mo»t dominant type in this island is 
one to which Wollaston was always specially devoted, viz., 
the Cossonidccy a little known family of weevils, whereof the 
inordinately numerous species here found, consisting of 
variations of some half-dozen forms occasionally deve- 
loped to so marvellous an extent as to be almost ludicrous, 
amply justified his expression (in lift.) that he had 
€i tumbled on his legs in this little oceanic preserve of 
the southern Atlantic. 1 ' 

To any one interested in the fauna; of islands, no better 
conditions could be afforded than those found in St. 
Helena. Its vast distance from the nearest continents 
(nearly 1,200 miles from Africa, and 1,800 from South 
America) and, indeed, from the nearest island (Ascension, 
700 miles), added to its complete severance by a fathom- 
less depth at a mile and a half from its present coast- line, 
are premises of themselves suggesting the probability of 
abnormal resident forms ; and the peculiar and very 
dense original vegetation of ebony, redwood, boxwood, 
Psiadia , asters, gumwood, cabbage-palms, tree-ferns, 
&c., would reasonably be expected to foster a deve- 
lopment of special wood-feeding types, to the partia 
or entire exclusion of other groups. This development, 
anticipated by Wollaston from the eccentric species 
received in former years, is wonderfully illustrated by 
an analysis of the present work. In it, 203 species are 
recorded, and may probably be taken as very nearly ex- 
hausting the fauna, since the author captured, mounted 9 
and examined (with a delicacy, precision, and care 
pecu&aMftiimself) no less than 10,000 specimens. Of the 
difficulty attending the collection of such a mass in six 
months, the author affords an indication by his remark 


NATURE 


339 


Feb. 28 , 1878 ] 


(Entomologists? Monthly Magazine , xii. p. 252) that the 
net may be used over miles of grassy mountain-slopes 
without finding a single flower-frequenter, or anything 
approaching to it. Under these conditions, it is not to be 
wondered at that Mr. Melliss's account of the island, not 
long ago reviewed in Nature, should, as not representing 
the work of an expert, have failed adequately to represent 
its peculiar coleopterous features. Of the 203 species above 
mentioned, fifty- seven have undoubtedly been conveyed 
to the island through various external media, and have 
since established themselves— many of them, indeed, 
being the regular followers of civilisation. Seventeen of 
the remainder possess doubtful claims to be considered 
indigenous, or even to have been taken in St. Helena at 
all. Of the 129 species left, and which may be safely j 
deemed endemic, the distribution is highly eccentric. | 
Whole groups, hitherto regarded as well-nigh cosmopolitan, ; 
arc cither entirely absent or barely represented ; and one ; 
section, the weevils, is most unduly exaggerated, especially I 
in one of its families. The missing divisions are water- ! 
beetles (both HyJradcphaga and Philhydi ida— the aquatic ' 
Carnivora and lierhivora ), and Longicornia ; and their 
absence is the more noteworthy, as proper natural con- 
ditions exist for both of them ; and, as to the latter, 
other wood-feeders have inordinately increased and | 
multiplied. The Nccrophaga (a wide term, covering 1 
many families of universal distribution, including bone-, 
skin-, and fungus- feeders, acting as natural scavengers, 
and whereof we have, even in Great Britain alone, over , 
450 species) and Truhopterygia have each but a 
single representative. The Psntdotnmcra {Co, cinellidte. 
Sac.) and Lamclliiorma can each only supply two. As 
to the former of these groups, Prof. Westwood has well 
observed that the inference is a want of Aphides and 
other plant-lice, on which lady-birds are the natural 
parasites ; and on this point it would be interesting to , 


the Gcodephaga, or land carnivorous beetles, whereof as 
many as fourteen (in fact all but one, and of them no less 
than eleven here described as new) arc recorded. Here, 
again, the peculiarity of the island is emphasised, as the 
eleven new species, all of the genus Bembidium , depart 
widely from the shingle-, mud-, and marsh-frequenting 
habits of that vast and widely distributed genus, occurring 
as they do in the high central mountain ridges, and living 
inside the fibrous stems of rotten tree-ferns, an unexpected 
habitat as strange as that recorded in the Horation 
lines 

“ Piscium et summa genus luesit ulmo, 

Nota quae sedes fuerat columbis." 

These arboreal Bembids have necessitated the creation 
of three new sub-genera, distinguished by abnormally 
minute eyes, want of wings, rounded outline, fossoriai 
legs, and moniliform antenna? ; and would alone have 
been sufficient to have stamped the fauna as sui generis. 

Last, and most important, come the Rhynchophora or 
weevils, with no less than ninety-one representatives, 
more than two-thirds of the whole number. These again 
arc represented in unusual proportions, the Cossont'dr 
numbering fifty-four, two-fifths of the entire fauna (we 
have in England but nine, out of 3,000 species), and the 
AnthribidiF twenty-six. The conclusion derived by the 
author is, that, as these weevils unquestionably represent 
the dominant autochthonous family, and all (but one) arc 
of lignivorous habits, St. Helena may be pictured in the 
remote past as a densely-wooded island, in which they 
performed their natural functions of tree-destroyers among 
tree-ferns and Composite on a gigantic scale, unaided by 
the usual timber-eaters. The well-nigh complete destruc- 
tion of indigenous trees in modern times has no doubt 
been accompanied by the loss of many a link in the 
aboriginal chain of these peculiar forms. Those that 
still survive are of such eccentric structure and facies that 


know if the usual Homopterous vegetable feeders are 
really wanting. If not indigenous they might be readily 
introduced ; and, enumerating even the avowedly intro- , 
duccd Pseudotrimcra in Mr. Wollaston’s list, we find ; 
only four species to keep them down, since the Cory to* ‘ 
phidiF and Erotylidcr included in the group by the 
author cannot be reckoned. As to the Lameiiicorns, the 
want of indigenous mammals would readily account for 
the absence of such of them as feed on the excreta of 
those animals {two only, both introduced, can be found ; 
here Baron von Harold would assuredly perish of ina- 
nition !) ; but the mighty tropical clan, revelling in rotten 
wood, should surely in such a latitude, with the decaying 
forests of centuries for pabulum, have reared more than 
u m ** cra ^ lc tale of four, whereof but two are autoch- 
thones ! Next in number come the Priocerata and Phy- 
tophaga , respectively counting but three. The Elatcrida: 
an&'Anobitda-, essentially wood-feeders, are the only 
families of the fir« of these that provide indigenous 
spec.es : how they have failed to produce more is incom- 
Thcfa « of PWfcedi„g beetles being of 
1US b#e “ **eady quoted from the 
aotbor himseU, and is equally unintelligible. The Sta- 
phjhmd* vAHeUromtra each supply** indigenous 
forms, the paucity of the latter being perhaps accounted 
for by the lack of those sandy w«e, peculiarly affected 
by so many of its members. Next in importance come 


the creation of eleven new genera and forty new species 
has been necessitated for their reception in the present 
work, which, had it been the sole production of its author, 
would have effectually prevented his name from passing 
into oblivion. E. C. Rye 


LETTERS TO THE EDITOR 

[ The Editor <4 w tnd hold himself responsible for opinions expressed 
by his e or respondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts . 
No notice is taken of anonymous communications. 

[ 7 he Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space ts so great that it 
is impossible otherwise to ensure the appearance even of < om- 
nium/ ations containing interesting ana novel facts.] 

Oxygen in the Sun 

Attention haying recently been directed by Dr. Schuster 
and Mr. Meldola, in connection with my discovery of oxygen in 
the son, to the location of the oxygen, it may be of interest to 
allude to some experiments to determine the question by direct 
observation of the image of the sun spectroscopically. For this 
purpose I used a spectroscope furnished with a very fine grating 
on silvered glass given to me by Mr. Rutherford. This grating 
of 17,280 lines to the inch can be arranged to give a dispersion 
equal to twenty heavy flint glass prisms. The spectroscope was 
attached to mj 12-inch Chirk refractor, and I employed the 
full aperture of this telescope to produce an image of the sun on 
the slit It did not seem practicable to use the spectroscope on 
the 28-inch Cassegrain reflector in this research, because the 
tremaloasnea of the air was usually too great, the image of the 
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sun being magnified to five inches in diameter. Even with the 
1 2-inch refractor the occasions suitable for a critical examination 
are rare. 

In front of the slit I also brought the terminals of the second- 
ary circuit of an induction coll, which were connected with a 
Leyden battery. The current through the primary wire of the 
Kuhmkorff was furnished by a Gramme machine. This arrange- 
ment permitted the production of a strong oxygen spectrum near 
the spectrum of the sun’s limb. 

The most obvious point to determine was whether the oxygen 
lines visible in the spectrum of the solar disc projected beyond 
the apparent limb of the sun as seen in the spectroscope ; in 
other words, whether oxygen could be detected in the lower 
parts of the chromosphere. For this purpose 1 looked particu- 
larly at the bases of the prominences. I saw a large number of 
reversed lines, including some of the more delicate lines of 
Young's preliminary catalogue, but on no occasion could I be 
sure that the oxygen lines were seen outside of the limb. Of 
course, unless such an observation could be made in a perfectly 
tranquil atmosphere, certainty could not be attained. The ex- 
periments were terminated temporarily on account of getting my 
right arm caught in the engine, but they will probably be 
resumed next summer. 

On examining Prof. Young’s catalogue of chromosphere lines 
made at Sherman Station, in the Rocky Mountains, it appears 
that he does not note the great oxygen group near G, and as his 
observations were made with remarkable accuracy and care, this 
would tend to corroborate the view that the bright-line spectrum 
of oxygen as seen on the sun’s disc must have its upper limit 
close to the apparent spectroscopic limb of the sun. 

Henry Draper 

Observatory, I Iastings-on- Hudson, New York, January 28 


Brain of a Fossil Mammal 

In Nature (vol. xvii. p. 222) is an account of some remark- 
able characters of the brain of Corvphodon, as determined by 
Prof. Cope, and recently published in the Proceedings of the 
American Philosophical Society, vnl. xvi. It may interest some 
of the readers of Nature to know that the subject had been 
previously investigated by the wriier, who published a description 
and figures of the brain cast of Cot vfhoJon in the American 

2 'ournal of Science, vol. xi. p. 427, May, 1876, more than a year 
efore the article above quoted appeared. Prof. Cope made no 
reference to my paper, although perfectly familiar with it. 11 is 
figures moreover do not represent, even approximately, the brain 
01 Coryphodon, owing to serious errors in his observations, which 
were based upon an imperfect specimen, as I have shown else- 
where (American Jt>unuil of S, /<•//, e, vol. xiv. p. 83). One of the 
most glaring of these errori is seen in the supposed olfactory 
lobes which, os figured, include no small part of the nasal cavities, 
and naturally add a very remarkable feature to this brain cast. 
The specimens from which my hgures and description were taken 
are in excellent preservation, and are in the Yale College 
Museum, where they have been examined by Prof, lluxley and 
many other anatomists. 

The attention called by Nature to this paper of Prof, Cope’s 
makes the present correction seem necessary for English readers, 
especially as the paper quoted is a typical one, illustrating the 
methods and worn of its author. Q, c. Marsh 

Yale College, New Haven, Conn., February 7 

Origin of Trachea in Arthropods 

IN Nature (vol. xvii. p. 284) is a notice of a work by Dr. 
Falmen, of Helsingfors, on the morphology of the tracheal 
system. From the wording of the notice it appears as if the 
views of Dr. Palmen as to the origin of trachea* from akin- 
glands, and as to the importance of Peripatus as an ancestral 
lorm of the Tracheata, were new to science. 1 was, to the best 
of my belief, the first to discover that Peripatus was provided 
with trachea ; and in a paper on the structure and development 
of Peripatus ca pen sis , published in the PM. Trans, for 1874, I 
discussed the question of the origin of trachea, and put forward 
exactly similar views to those cited in your notice. These views 
have been adopted by Prof. Gegenbaur in his new edition o( his 
“Grundriss der Vergleichenden Anatomie ” (1878 ), in so far at 
least as that Peripatus is placed in a separate division of the 
Arthropods, “the Protracheata.” Haeckel, following Gegenbaur, 
supposed his Protracheata to have been provided with tracheal 


gills, but the diffuse arrangement of the tracheae in Peripatus led 
me to conclude that the ancestral tracheata were terrestrial, and 
not aquatic, in habit, and that tracheal gills were comparatively 
late developments. 3 

I am very glad to find that Dr. Palmen has arrived at similar 
results. Unfortunately, the place of publication of his treatise 
is omitted from your notice. It would be of value if you saw 
fit to append the reference as a note to the present letter. 

Exeter College, Oxford II. N. Moseley 

[Dr. Palmen’s paper was published in Helsingfors.— En # ] 

The " Phantom ” Force 1 
III. 

While very clearly establishing that it is to the force urging a 
body that the potential energy which the body has not % but can 
have, must properly be assigne 1 , and calling it very appropriately 
the “energy of tension,*’ - a very apposite remark (which I do not 
remember to have met with before) is added by “X” in his 
concluding paragraph . Hie body could not command this 
“force-work” in any position unless it had bi\n put into the 
proper position to command it ; and the aetual energy spent in 
putting it there is the “ energy of tension ” which, although for- 
feited to the force, it con reclaim. In this view it is not sur- 
prising that potential energy should have the same terms for its 
measurement as actual energy, since it is nothing but the actual 
energy which the body, or some agent operating upon it, has 
really lost ; and if we pa s from permanent forces to those 
ephemeral ones which physical agents can produce on an already 
existing arrangement of bodies, then, according to the existing’ 
configuration of the b<xlit*s when the force is generated, and in 
proportion to the “ potential,” or to the available statical energy 
developed, so is the work of the agent used to bestow this energy. 
In these cases of temporary “ potentials ” the actions are not 
actions at a distance, but through an intermediate medium, it may 
be strung with motion, and with permanent forces, which have 
absorbed the work applied to put the intervening medium, as 
it were, on the stretch, and to develop the ephemeral energy of 
tension. But we recognise this very cleaily (as for instance in 
charging well-insulated electrical conductors) only in the rare 
cases of reversible arrangements. The fatigue and exhaustion 
which wc soon feel when holding out at arm’s length a heavy 
weight (although we do no work upon the weight) arises for 
example (like that of a galvanic battery exciting an electro-magnet 
and supporting a heavy armature), from two causes, the first of 
which, the excitation of the magnet and armature, and the 
tightening of the muscles, or producing the requisite statical 
energy for the occasion, absorb but a small portion of the work. 
The main expenditure is “ frittered away ’ (a most expressive 
description of the process, which I owe to Prof. Tait) in aimless 
and random paths a*, heat, by the wasteful process of electrical or 
muscular currents afterwards kept up to maintain the excitation. 

1 have thus far sketched out a general view of physics (one 
which is perfectly adapted to satisfy its general requirements), m 
which self-balancing actions and reactions, only depending in 
intensity on the d Stance bet ween their centres are supposed to 
be permanently implanted in pairs of material particles, a special 
case, or fresh assumption regarding the general system of forces 
contemplated in the Newtonian theory of mechanics, which 
either may, or may not be the complete theory of their action, 
but which assists the mind very greatly, by giving them a 
mechanical explanation, in forming true and correct preliminary 
notions of the two leading law* of the great modem science of 
energy. And here I may take the opportunity to mention that my 
own views of the relationship of modem physics 111 its various mutu- 
ally dependent branches to that famous foundation of mechanics 
which Newton laid (or perhaps 1 should rather say, since the 
supremacy of mechanics is by no means yet conceded, of the 
Newtonian basis of mechanics to modern physics) have been 
mainly imparted and completed by a perusal of the excellent 
little manual on “Matter and Motion” by Prof. J. Clerk 

* Continued from p. ^ jL 

■ The term ** Oat 1 cal energy ” introduced by Sir W. Thomson (see a not# 
in jMf* '* Sketch of Thermodynamics,’* p. 53 ), and now propose# 
(Natok# xvi. p 521) by " W. P. O.” tu be substituted for the aboyqfc 
U of all the phrases yet' used to denote it. the truest and simplest description 
of its real character. That it appertains to the force and not to the body jp 
apparent both from this name and from the definition (which^l have end ed* 
voured to illustrate' that it is the ’* work * of the ** agent, a property m 
possession of that individual, equal and opposite to, but net the same as 19 
* * net,” or effected work. 
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Maxwell, reviewed by Prof. Tait in Nature tvol. xvl p. 119), 
a very moderate acquaintance with which has sufficed to remove 
from my mind all the doubts and perplexities which, without 
such assistance, must beset every cultivator of physics and 
mechanics attempting to take a comprehensive view of these two 
parallel sciences in thtir close rela'ions to each other. The 
latter science especially, mutilated and deformed, and roughly 
scattered up and down in fragments, as we commonly find it 
represented, wears m general in our crude brains and in ordinary 
practice very much the same dismembered aspect whLh ph)sics 
in its numerous subordinate branches presents to those who 
devote their attention especially only to some particular one of 
its departments. 

But the new and comprehensive science of energy l.as, beside,, 
its own special debatable region, in much the same way that 
mechanic has, although of an entirely different description ; 
and however cheerlully we might consent, by baling all the pro- 
positions of mechanics (a pc rfectly possible piocctdmg, as ha: 


here l»een indicated) upon a system of permanent and iruprocal j comprehend. 


may also show that to make the same exception in the law of dis- 
sipation, or of the loss of availability of energy in every action, is 
equally incapable of substantiation could we see those forms of 
energy which we, and other living brings, make use of in appa- 
rently transgressing the generality of this law by partially restor- 
ing their availability to some very obvious forms of energy. 

In thi< view of infinite progress of investigation, energy must 
keep its form of energy ot motion, or of such energy converted 
into w’ork of “agents;” and from what has been above de- 
scried, it is not necessary that the w\*>rk of these agents should 
t»e the energy thus abandoned in a tint* kineti lorm. All the 
actions of an agent can be imagined to he consequences of speciil 
kinds of motion, but of what advantage it may be to sup post t\ 
when in the midst of conceptions so distraetingly profound and 
unapproachable as encircle the new science ot energy, an agent 
as simple and intcll gible as mechanical force is presented to our 
umli rstandmg as an example of w'hat an agent ot will and pur- 
pose may perhaps be like, it is very difficult to rt tied upon and 


force-fairs, to inclu le among the vicissitudes «>t fmce-action, 
besides its own clearly distinguishable phenomena, also \ with 
countless impenetrably hidden fields of operation; al! the known 
agencies of its more versatile and less easily dctmablc kindred 
science of energetic®, yet it can scarcely be regarded as imme- 
diately desirable, in the absence of sufficiently abundant proof, 
to make this assumption ; nor is it perhaps expedient, on the 
new account just mentioned, to take it too readily tor granted as 
11 sound and simple basis of the leading laws ot the new science, 
until the field of phenomena which the latttr are fiamed to m- 
chide is itself so clearly defined and circumscribed, as not to oifci 
in its own relations and conditions objections t j the course which 
may seem to contain in them anything which may prove to be 
insuperable, or which might very quickly lead to its abandonment. 

To assert the principle of virtual velocities concerning the 
agent force, although we can voluntarily enlist the action of tin* 
agent in mechanical combinations, does not necourdy o> upro- 
nuse our free will in any way, tiecause the inanmt of enlisting 
this servant of our will cannot be definitely, and in a smntific 
point of v.cw completely specified as the necessary form which 
the exercise of volition must take ; and accordingly iu natural 
law which completely bind.** and describes any hucc, can j.o s-bly 
describe ami define also, as conq letely, the volition which pro- 
duces it. But even if the volition concerned m pioduung a 
force were, as a cause, completely definable, and li we may 
assume that pure inductive science is capable immediately of so 
describing it in part, and of ultimately (in its indefinitely ach.cved 
development) reaching no partial or imperfect view of every 
piocess of volition, so as to be able with assigned actions of will 
to construct a j»erfectly unerring plan of all the operations of a 
iTovidence subjected to these conditions, and to trace without a 
single fault or discontinuity the whole current of consequent 
events belonging to them, yet it is evident that the result would 
lack an clement of genuineness, of w’hose absence we should 
immediately l»e conscious as rendering it an inadequate and 
unauthentic representation of the operations ot that perf.ct 
w’lll and of that Divine ( >nmipotence, to whose purposes we 


At the outset of this long-smcc- begun, and now quite* 
differently-concluded letter fiom what 1 contemplated, 1 pro- 
posed, in connection with Mr. Crookes’ famous series of investi- 
gations (especially those last crowning points of hi* discoveries 
in which vacua so perfect were produced as fairly to eliminate 
the principal cause of rotation of the arms of a radiometer, 
ongiiially recognised in the action ot residual gas), to point out 
some means by which, in vacua ho complete, the mode ot action 
of force might possibly l»e elucidated by experiments. A b-arn 
of rays, bent and retlected, for example, so as to tall al grazing 
j incidence from the right or left on a fiat end, instead of cm a vane 
; of one of the arms of a very perfectly-exhausted radiometer, 

I mi^hl l»e found to move it sensibly, and perhaps more distinctly, 

! as t he exhaustion reached its limit, in opposite directions cor- 
: responding to the directions from which the beam grazed the 
; face, which it would be difficult to attribute to molecular im- 
pacts of the residual gas ; and in the action of such an external, 
and to all ordinary perceptions quite uncount ct poised, fficc 
Supposing radiation really to produce it), a field of new dis- 
coveries relating to direct mechanical effects of the luminiferous 
, ether would obviously present itself, which would be of the 
j highest interest and consequence. But as regards the interpre- 
tation of any effects which might be observed, especially in con- 
, nection with new views of the nature of potential energy which 
j they might open out, I prefer now to retrain from offering any 
| hints or suggestions, knowing that any inquiry which offers 
, prospects of studying force under a new aspect, cannot be guide 1 
I ami directed beforehand, so as either to establish or confute any 
j of the already well-proved laws of its action, but that in the 
broad principles which the science of energy presents for our 
consideration and development it could only be prosecuted as a 
, new science, a new branch of general physics contnbuting some- 
thing like its predecessors (heat, radiation, chemical action, 

! electricity, Ac , but what we should attempt in vain to picture to 
j ourselves) in the capacious science of energy, as a new ascent 
towards that lofty pinancleto which in common with several other 
■ natural sciences energetics also proposes to raise itself in the end, 


owe the obedience and the entire subserviency of our wills in all j to contemplate the Divine works of True Beneficence and to 
our actions. This moral obligation of our actions " 1 5: r, ‘ ~ r - L - » T -* : 1 • •**«- 


„ s springs from a 

side of our natures trnlx unseen, but to which wc owe dictates 
of our actions as quick and spontaneous as those which come 
endorsed with rets '*11 to us from our natural senses. On the 
ol i\ cr Ijand, to suppose that reason will ever bridge the gap 
* ♦ . videi inanimate from living agency, and will t>e able to 
ev^* Cr ** r k?tlY V? ber ablets (in the way just now' supposed) 

° f Vo l ition » is as visionary as to suppose her cajablc of 
01 those 4 C h C . tnd u f tabin g a measurable account of the purposes 

u 1 n Uhlch wc hold 10 bc ^ >" lbc P«t 

and for ‘cekinr JtJ?* * , facult y C ,ven t0 ^ for learning wisdom 

jrtsts* — f , r <* -a K , n 

terrupiion to it*, own U 1 lbcrc appears to l>e no break or 111- 

paitly invisible and mnU prcj C ress » though its goals may be ! there must be a law in these outer forces coi 
nature must evidently L Un t* UlruMe * anfl “ new forces ” in 1 ki town physical agents in such a manner th 
“forces” of alon * ^ palh ‘ Tbc | done upon them in any assigned change of 


discern in the stately Temples of the Universe the allotted place 
of man. 

These are some of the teachings of the radiometer which rose 
up before me w r hen in an unguarded moment I asked myself the 
question ; What change from the point of view of energy con- 
servation would it introduce into our view of the experiment if, 
supjK)sing that a force were found to actuate the vane of a radio- 
meter, which was a direct effect of radiation, we were to sacrifice 
the integrity of Newton’s third law of motion by assuming the 
existence of a new class of forces which act alone unaccompanied 
by any equal and opposite reaction ? 1 The answer here must be 
that if energy is still to bc conserved (that is to say, if we can point 
out the souice and destination of all the work that is performed), 
there must be a law in these outer forces connecting them with 

that > much work is 
configuration 


supplied by those physical agents in the change, and as the 
internal forces and other agents in the changing system also 


“forces*’ of living beings, ^ ™ \ Ti* ♦ T 

*nd those of humanity PuJ*£** for .wo 

If or or « <Uiic one - bo* di(ifer - ' tarnish by their action. (See IW. Clerk Maxwell’s dtfmition of 

K e C0n * t *<ution of our free will. a •« conservative system " in •• Mattcrand Motion,” t>. 59, whew 

and lOTharw’nthor D .° £ TOund (»j j believe that Hirn’s, j the action of internal forces is excluded by supposing tne system to 

SjgTS X fa" £, Uw If °r ] {m “ ,r 0 d r UCine “ *-«- - ~ msant here, of cou*. to ** 

^ * B rut conservation of energy, 1 "reuhtance of an acceleration but the real active tendency of some equal 

pemaps tne progress 01 physiology and of biological physics opposite force only, u meant to be understood. 
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return to its original configuration). In other words, we cannot 
suppose energy to be conserved unless we connect the new forces 
by some fixed laws with known and already determinate physical 
agents, and we must be content to regard the system as non • 
conservative until the necessary physical connection is assigned 
and introduced which will account for the free forces that we 
have observed, and will allow us to comprehend their action 
under the known laws of inanimate natural agency. This way 
of dealing with the work of 44 external forces” on a system 
which the new science of energy has devised, and shown to be 
the only one which in these cases can be generally employed, has 
perhaps contributed (but only by the unavoidable abstruseness and 
abstractness which belong to the new science itself) to invest 
with something of the appearance of a “ phantom ” and with an 
air of mystery, the character of force, ana the laws of its opera- 
tion as they have been universally studied in mechanics. But 
rightly regarded according to the aimple principles of philoso- 
phical consistency and progress, which the new science of energy 
recognises in its probable extensions, there can be no doubt that 
it will really tend to establish more clearly than before the 
familiar notions of mechanics, and to open out fields of applica- 
tion of the time-honoured laws of motion and of force in unfore- 
seen directions, in which their certainly and truth will continue 
to be felt as surely and to be described as simply now and here- 
after, as they were in the days of Galileo and of Newton, 
Newcastlc-on-Tyne A. S. Ueksciikl 

Faraday's 44 Experimental Researches ” I 

Mr. Sii.vanus 1 '. Thompson, of Bristol, has made, in 
Nature (vol. xvii. p. 304) an inexplicable attack upon my issue 
of Faraday’s 44 Experimental Researches in Electricity,” 3 vols. 
8vo. 1839^55, unwarranted by logic or facts. 

Mr. Thompson ordered my issue, which is advertised as il n 
perfect cofy ” of Faraday’s work, through a Bristol bookseller, 
to whom it was charged at the trade price of 36.1. Mr. Thompson 
declined to ratify his purchase, and there the matter should have 
ended, as 1 would readily have cancelled the transaction with 
liis agent 

Mr. Thompson says that 1 profess to supply a perfect copy of 
Faraday’s “Experimental Rcscaiches,” implying that my pro- 
fessions are deceitful. 1 am at a loss to understand his meaning, 
because the fact i* that I can and do supply perfect copies. 

The history of the l>ook is as follows : — Faraday’s “ Experi- 
mental Researches,” 3 vols., npi>carcd in 1839 55, in 3 vols. 
8vo, with plates, and in corn sc of time two of the volumes fell 
out of print, which raised the maikct value of occasional copies 
to seven and eight guineas. Availing myself of the opportunity 
of buying from Mrs. Faraday the copyright and existing stock, I 
completed, by facsimile reprint, n small number of copies, os is 
plainly stated on the title-pages nl vols 1 ami 2. 1 alone possess 

the right to reprint the whole 01 a pot lion of the work. 

It was at Mrs. Faraday’s exptess wish that only such a reprint 
has been executed, and I was further advised to that course by 
eminent Fellows of the Royal Society. Mr. Thompson's innuendo 
of wilful deception is an infamous slander unworthy of a man of 
science. 

I consider I deserve the thanks of all purchasers of Faraday's 
44 Researches *’ for having invested my capital in the long dormant 
copyright of this work, and having thus put it in the power of 
students to obtain 44 perfect copies ” at a moderate price. 

Messrs. Taylor and Francis, the printers of the former edition, 
executed for me the reprint of the first two volumes (the stock of 
the original third volume not having been exhausted.) The 
original dates were preserved to show that no alterations had 
been made, and to preclude the notion, which Mrs. Faraday 
desired to avoid, that she had sanctioned a veritable new edition. 
After thia explanation I do not doubt that Mr. Thompson will 
see he has deceived himself, and 1 expect that he will apologise 
for his ill-advised Attack upon my genuine and authorised re- 
issue, and admit that it is indeed a perfect copy of Faraday's 
great work. Bernard Qvaritch 


Singing in the Ears 
This consists of two or more continuous or alternating tones 
originating within the ear, very faint and sounding like a tea- 
kettle just beginning to boil, or a distant orchestra tuning. It is 
heard when there is undue pressure of the dfculation in the 
head, as after long mental application, or upon hanging the 
head downwards. To my ear these tones beer constant musical 

wlitinni te% mp)i nth»r anil a* th* nhmrunmnn heart dilUCtlv OQ 


the theory of the mechanism of audition , its verification is a 
matter of importance. 

Will the readers of Nature who can observe it write me 
what are the intervals of pitch (t.e. thirds, fourths, octaves, fifths, 
&c.) between the different tones heard together or alternating ? 

, , Xenos Clark 

916, Washington Street, San Francisco* Cal 


Meteor 

About 12.47 a.m. (Irish time) on Monday the 18th inst, I 
observed a brilliant meteor when looking north from the south 
side of Dublin. It resembled a bluish white ball with an 
apparent d iam eter of about one-fifth that of the moon, which 
was shining brightly at the time, and left behind it a continuous 
yellowish luminous train. When first sighted it appeared at an 
angular distance of about 15 from the polar star, and appeared 
to be in the constellation of the Dragon, about midway between 
the brilliant star of the constellation of Lyra and the polar star, 
somewhat below the line joining these constellations. 

Its path was apparently a line about 5° from the vertical, and 
inclined from west towards east, and I lost sight of it when at an 
angle of io° with the horizon by intervening buildings. Its 
brilliancy surpassed that of the moon, which at the time was 
bright enough to allow of distinguishing printed characters. It 
did not burst while in sight, and I heard no report. 

Royal College of Science, Dublin 11. Hatfield 

Eucalyptus 

I have only just observed I)r. Calmy’s letter in your impres- 
sion of the 7th inst. (p. 2S3). The febrile attacks to which I 
alluded in Nature (vol. xvii. p. 10) were sufficiently serious 
to incapacitate shepherds and stockmen for anything like con- 
tinuous work for two or three weeks, and on some days the men 
were quite prostrated. The mosquito of which I spoke as not 
being banished by the presence of Eucalyptus is that species of 
Culex whose larval state is passed in water (the larv:u may even 
be seen in rain-water collected in decayed parts of trees), and I 
cannot call to mind a single place from which these pests were 
absent, trees being pre nit. No doubt they may be carried 
many miles by the wind Irom their place of birth ; but the real 
question is whether any species of gum so drains the land as to 
banish both mosquito and malaria by drying wet soil. If so, 
how is it that wc find in Australia swamps wdiich have existed 
for apparently an indefinite time, and do not look in the least 
likely to dry up, though the 44 blue ” gum grows all muni them, 
where the mosquito is rampant and malarious fever not by any 
means rare ? I entire!) agree with l)r. Calmy that the mosquito 
may be a 44 real danger to the rash traveller . ,r One not acclima- 
tised would suffer agonies among the mangrove swamps of More- 
ton Bay. I have had my own hands so paralysed by the poison 
that 1 could not close them without difficulty ; and anew arrival, 
whom I took thcie on a duck-shooting expedition, was almost 
blinded, and became seriously ill for some days, though he was 
exposed to the attacks of the insects only a few hours. What- 
ever may be the case in Algeria or the Campagna, no one familiar 
with Australia will give the gum-trees there credit for having 
banished swamps, malaria, or mosquitos. Is not the Newfound- 
land mosquito of the pine forests to which Dr. t almy alludes 
bred in water? Arthur Nicols 

February 20 

Telephone Experiments 

The following experiments with the ordinary small portable 
telephone may interest your readers. 

Experiment 1. Connect a small strip of zinc by a thin covered 
wire to one of the binding screws of the instrument, and connect in 
the same way to the other binding screw a plate of metal with a 
rough edge ; a «aw docs well. Place the end of the piece oC 
line in tne mouth, or hold it between moist fingers. Take % 
shilling between the fingers of the other hand and pass it alonj£ 
the teeth of the saw. The sound is clearly heard in the telephoned 
It instead of a shilling, a sovereign or a penny be used, the result 
is much the same, but if a piece of rinc tie substituted, the soun<S 
in the t^tyhone, if not lost, becomes very feeble. I 

Experiment 2, With the apparatus as before, let a number of 
persons, taking hand in hand, form a chain. At one end of thi# 
chain the rinc is held, and at the other the shilling. When thi| 
saw is nibbed the sound is heard in the telephone so long as thfl 
hands are held, but on leaving go anywhere in th e cha in thfl 
telephone becomes silent This experiment is successful wit^j 
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eicht persons, and no doubt would be with a larger number. 
The hands should be moistened. 

These experiments show in a simple and striking way that in 
the telephone wc have an instrument which is sensitive to very 
minute electric impulses. M . Caki mael 

24, Southampton Buildings, W.C, 
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ELIAS MAGNUS FRIES 

Y the death of Fries, Sweden has lost one more of the 
line of eminent botanists whose labours have thrown 
a lustre so gTeat upon Scandinavian science. Well 
versed in all domains of phanerogamic botany, and espe- 
cially skilled in his native plants, it was amongst the 
cryptogams he spent the more active years of his long 
life. While lichenology owes to him valuable illustra- 
tions, fungology received at his hands a large element of 
its construction. In the acquisition, description, and 
systematic arrangement of the larger fungi he exhibited a 
zeal, a tact, and a perspicuity which seem to have left 
comparatively little to be done in later times, either by 
way of addition or improvement. 

Elias Magnus Fries was born in Smaland on August 1 5, 
1794. His father, pastor of the church at Fcm*>|o, was 
an ardent and accomplished botanist. As there were no 
boys of his own age whom the young Fries could make 
companions, he constantly accompanied his father m his 
walks, and was in his earliest years made intimate with 
all the flowering plants of a district divetsiiied by forest, 
mountain, marsh, and river. About the age of twelve he 
lighted upon an especially brilliant Ihdnum, and was 
then first incited to the study of the Agarics and then- 
allies, that abound in his native land more than in any 
other region of Europe. Before he left his school at 
Wcxio he knew, and had given temporary names to, 
nearly 400 species. In 1811 he entcied the University of 
Lund, where he had Schwartz, Agardh, and Rc/ius as his 
teachers; and in 1814 was chosen Docent of Botany. In this 
year lie published his “ Novithu Flora.* Sue* ica /' nrst part, 
the second part following in 1823. In 1 S 1 5 appeared his 
“ Observationes M ycologica.*,” the first impoitant result 
of his fungological researches. In the following year, 
dissatisfied with the method of Persoon, he began to con- 
struct an entirely new system. As a first fruit he wrote his 
44 Specimen Systematis M ycologica*/' a tract of a few 
pages, and, in outline, his great work the “Systema 
Mycologicum,” the first volume of which appeared in 
1821 and the last m 1829. In 1825 he sent forth the 
44 Systema Orbis Vegctabilis,” first part, a work rot further 
completed, and in 1828 the 44 Klenchus Fungorum,” a 
commentary on the Systema. In 1831 was published 
4 * Lichcnographia Europaa Keformata,” and in 1838 his 
second great work, the “ Epricisis Sjstematis Myco- 
logies About this time he completed the manuscript 
of a 44 Synopsis Ascomycetum,” m which he had in- 
cluded upwards of 600 new species. Owing to his 
impatience of the critiques of Corda, Kunze, and the 
German fungologists who had begun to avail them- 
selves of the new aid of the perfected microscope, 
an assistance which Fries denied himself, he refrained 
from publishing it, but one may hope this valuable MS. 
ma V exist In 1834 he was made Professor of Prac- 
tical Economy at Upsala, from which place he gave out 
1 r t hr $ canica *” He was sent to the Rigsdag in 
1&44 ana 1848 as representative of his university, and was 
made a member of the Swedish Royal Academy in 1 847 
In 1851 he s ^ceeded to the chair of Botany at Upsal, 
vacated by \V ahlenberg which he resigned only a few 
years before bis death to his son. In 1846 he published 
m Scandinavian,” and in i860, 

Svampar,” with fine coloured 
Ule I V >,al Society of Holm to publish 
at its expense drawings of all specks of Hymenomycetes 
u n d er Fries s direction, induces him to write a third and 


fuller description of the Agarics, of which he printed only 
100 copies, under the title fof 44 Monographia Hymeno- 
mjeetum Suecica?,” in 1863. l'he first fasciculus, however, 
of the corresponding 44 leones," appeared only in 1867; 
a second volume was commenced towards the end of last 
year. Fries lived at Upsal ail the latter years of his life, 
in good health, and in constant correspondence with the 
botanists of this and other countries, taking, so far as his 
age permitted, all his early interest in his favourite 
Agaric*. Thus he published, in 1874, a second edition of 
his 44 Epicrisis,” including in it all the later found Euro* 
pcan species. 

He died, after a short illness, on the Sth inst. 


THE TELEPHONE , AN INSTRUMENT OF 
PRECISION 

T HE applications to which the telephone may in future 
be put cannot yet be all foreseen. 1 have to-day 
had its value shown to me in a remarkable way. 1. 1 
used a thermo-electric intermittent current by drawing a 
hot end of copper wire .along a rasp completing the 
circuit. A telephone was put into the circuit, in another 
room, and every time that the wire was drawn along the 
rasp a hoarse croaking was heard in the telephone. 2. I 
used a thermopile with a Bunsen burner shining on it 
from a distance of six feet, 'l'he cuncnt was rendered 
intermittent by the file, and the sound was most distinctly 
heard. A Thomson’s reflecting galvanometer was intro- 
duced into the circuit which showed that the currents 
were extremely small. 3. The feeblest attainable currents 
were now tried, 'l’he thermopile was removed, and with- 
out any artificial application of heat it was shown by the 
galvanometer that the natural differences in the tempera- 
tures of the different junctions in the circuit were sufficient 
to generate feeble electric currents only just perceptible 
with the mirror galvanometer. These were easily detected 
by aid of the rasp and the telephone. Even when 
contact was simply made and broken with the hand, a 
clic k was heard in the telephone. 4. Lastly, these feeble 
currents were rendered still more insignificant by passing 
them through the body of a friend who held one end of 
the wire in each hand, and still the effects were faintly 
audible. Here the galvanometer, which was still in 
circuit, hardly gave any indication. 

I have now added the telephone to the list of apparatus 
in the laboratory, considering it to be perhaps the most 
delicate test of an electric current which wc possess. 

In these experiments only one telephone is used, viz., 
at the receiving end. Employed in this way with a power- 
ful current sent from the other end of the line, we may 
hope to have messages sent through submarine cables 
much more rapidly than at picsent. 1‘iobably it will be 
best to have the intermittent nature of the current main- 
tained by an induction-coil, or by a spring rubbing against 
a continuously rotating cog-wheel, when the cunrent is 
allowed to pass only when required by the depression of a 
key which communicates to the listener at the receiving 
end the long and short dashes of the Morse alphabet. 

I ought to mention that J believe the person who first 
used a thermo-electric current with a telephone was I'rof. 
TaiL Gkorc.e Fokijes 

Andersonian College, Glasgow, February 13 


OUR ASTRONOMICAL COLUMN 
Lohrmann’s Lunar Charts.— At last astronomers 
are put in possession of the charts of the moon’s surface, 
commenced by W. G. Lohrmann, of Dresden, in 1821. 
They are now completed in twenty-five sections ; but 
previously only one part, containing four topographical 
sections, had been published. This was issued at Leipsic 
in 1824; a small general chart was lithographed at 
Dresden at a later period. It is through the active 
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interference of Prof. Julius Schmidt, the Director of 
the Observatory at Athens, whose elaborate lunar work 
is well known, that the complete publication of Lohr- 
mann’s charts has been effected. A pretty detailed 
prospectus has been circulated. The price of the entire 
work will be 2/. 10 r. 

The Periodical Comet, 1873 II.— The interesting 
comet of short period discovered by Tempel on July 3, 
1873, was, it is understood, taken in hand by one of the 
able astronomers attached to the Observatory of Vienna, 
in which case an ephemeris may soon be expected. The 
last calculation of elements assigned a period of revolu- 
tion of only 1,850 days, and it is possible that observations 
in November, 1873, may have indicated a still shorter 
period, so that the comet may again arrive at perihelion 
very early in the summer. Four days after the perihelion 
passage this comet makes a very near approach to the 
orbit of Mars, but the recent discovery of satellites to this 
planet detracts from the importance which would other- 
wise have attached to a study of the comet’s motion, in 
the hope of eventually improving our knowledge of the 
planet’s mass. 

Minor Planets. — Of all the members of this group 
the elements of which have been calculated, No. 153, 
Hilda, discovered by Palisa at Pola on November 2, 1875, 
makes by far the nearest approach to the orbit of Jupiter, 
and on this account it is desirable the planet should be 
kept under observation at successive oppositions. So far, 
it does not appear to have been recognised during the 
present one, though an ephemeris extending to February 
20, was given in number 84 of the Berlin Circular; this 
will have been owing, no doubt, to its situation in a part 
of the sky for which wc have no charts showing very 
small stars. According to the estimation made by 
Palisaon the night of discovery when the planet’s distance 
from the earth was 3*22, and from the sun 4 20, its bright- 
ness at present will be equal to that of a star of the 
thirteenth magnitude. Subjoined is a continuation of the 
ephemeris deduced from the best orbit yet available, that 
by Kiihnert, which is founded on observations from 
November 2 to December 30, 1875 


Hilda : 

AT GREENWICH MlDNK.HT. 

r.a. n.p.d. 

h. m. *. 

1 >iht. from 
Earth. 

February 2 ^ 

7 57 3<* 

• 7^ ... 

3723 

March 2 

7 5$ 57 

. 7 x 44-5 ... 

3760 

4 

7 56 ai 

■X 30 9 ••• 

37 X 0 

6 

7 55 48 

• ;X .55 M ... 

3801 

8 

7 55 **> 

7S 30*8 ... 

3-8*3 

10 

7 54 5* • 

. 7S 26-5 ... 

3 - 86 ^ 

12 

7 54 30 

.. 7S 22*3 ... 

14 

7 54 1* 

.. 78 l 8 *I ... 

3-893 


Mr. W. God ward, of the Nautinil Almanac Office, 
availing himself of the observations of Ceres which have 
been made at the Royal Observatory, Greenwich, at every 
opposition between 1857 and 1876, has corrected the 
elements of this, the first discovered of the small planets, 
and has succeeded in representing its course during the 
interval of about twenty years, with a precision which we 
do not remember to have seen attained in any previous 
investigation of the like nature. The residual errors in 
KA. and declination in no case amount to five seconds of 
arc. Applying the corrections given by Mr. Godward in 
the Monthly Notices of the Royal Astronomical Society 
for January last, there result the following doubtless very 
exact elements of Pram's planet for 1878 

Epoch, 1878, November 16*0 G.M.T. 

° / ** 

Mean longitude 47 5° M'S 

Longitude of perihelion H9 40 57 ’I \ From M. Kij. 

amending node 80 47 43*1 { of Epoch. 

Inclination 10 37 17*9 

Angle of eccentricity ...^ 4 5° 57 * 

Mean daily motion 771*31117 * • 


From the Berlin Circular No. 85, it appears that 
with the exception of the small planet observed by Prof 
Peters on February 6, which proves to be Antigone, the 
planets lately observed are new. Their numbers and 
discoverers, with dates of discovery and magnitudes 
are ’ 
No. 180 ... Perrotin ... Jan. 29 ... 12‘om. 

No. 181 ... Cottenot ... Feb. 2 ... io*om. 

No. 182 ... Palisa ... Feb. 7 ... io’Sm. 

No. 183 ... Palisa ... Feb. 8 ... i2*om. 

As we anticipated, No. 180 proves to be distinct from 
Ur da, which remains to be recovered. 


BIOLOGICAL NOTES 

The Origin of the Caution of Plants.— Mr. J. W. 
Moll has made in Prof. Sach's laboratory at Wurzburg, 
some researches on this subject during the summer of 
1876. A detailed account of these, with the conclusions at 
which he has arrived, is promised in the LandwirtJi - 
schaftlichc yahrbuchcr von Nat hu si us und Thiel , but a 
brief account will be found in the last number of the 
Archives Nicrlandaises , tome xii., 4me livre. A plant 
with green-coloured cells can, under the influence of light, 
take the carbon it requires from the atmosphere, releasing 
in the act of doing so, so much oxygen. This is a fact, too 
well vouched for by the experiments of Boussingault, 
Vogel, Rauwenhoff, and Harting, to admit of a doubt, but 
the quantity of carbon dioxide in our atmosphere is very 
small, and the quantity of carbon stored up during say a 
summer’s growth in some large forest, is very great. 
Moreover, the roots of such plants are fixed in a soil 
which is highly charged with carbonaceous products, so 
the question quite naturally arises, may not the roots take 
up some of these atoms of carbon ready to their hand ? or 
may they not at least take up the carbon in the form of 
carbon dioxide, send this up the green granules in the 
leaves, and so give them a more abundant supply than 
they could get from the surrounding air ? Resides, is it 
not a fact that most plants seem to thrive in a fine rich 
leaf mould, and may not its richness in carbon be 
partly the cause ? One of the first questions Mr. Moll set 
himself to answer was— Can leaves decompose carbon 
dioxide which is furnished to the root of the stem from 
which the leaves spring? Now, starting with assent to 
Prof. Sach’s discovery that the starch of the chlorophyll 
granule is the first visible product of the fixation of some 
carbon atoms, there was here a ready method of proving 
whether this were so or not In the course of several 
experiments it was contrived that leaves destitute of these 
starch granules should be in an atmosphere deprived of 
carbon dioxide, while at the same time they were well 
exposed to the influence of light. The roots were fixed 
in moist soil well supplied with carbon dioxide, and the re- 
sult was that under these circumstances no starch granules 
were formed ; and in a modification of this experiment, 
where one portion of a leaf was allowed to be exposed to 
ordinary air, that portion at once set to forming its starch. 
Botanists no doubt will welcome the publication of the 
experiments of which we have now only the brief result ; 
doubtless more research will end in more discoveries in 
this most interesting field, for how can one account for 
the fact that some plants do, as we might say, fatten by 
feeding on carbon atoms, although these very plants can- 
not take these atoms when in union with oxygen ? 

Ferns and Mosses.— Hofmeister*s work on the 
« Higher Flowering Plants (Crvptogamia) ” is truly indis- 
pensable to ever)* scientific botanist, and, thanks to Mr. 
Curry, the English student has it at his command. It 
commences uutfc an account of a not uncommon little 
plant called ™ nthoccros let vis , and it finishes with an 
account of those cryptogams very high in rank and vast 
in size, known to us as cone-bearers, 'and of which the 
churchyard yew or the giant Wellingtonia may serve as 
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types. Of these cryptogams none are better known than 
the ferns and the mosses, and as the reader of Hof- 
meistePs work, or, as we are but too glad to be able to 
add, of most of the very recent handbooks of botany, well 
know, both of these groups have this in common— that 
they pass, as it were, through two existences, one of which 
we may call the “ fruit-bearing ” stage (the sexual stage), 
and the other the “ spore- bearing 1 stage (the a-sexual 
stage). The former of these two is the stage so apparent 
to us all in flowering plants, where, as a product of the , 
fertilisation of the contents of the carpel by the pollen from 
the stamens, we have the fruit. In the ferns, as a rule, 
this first stage is one in which the plant, as it were, thinks 
only of producing its male and female ceils, and the 
growth of the plant is lost in the care which it takes to 
continue the species. Shake a spore from the frond of J 
some immense tree-fern, let it germinate, and the plant 1 
which will grow thereout will be a little green thing not : 
so big as the top of one's thumb ; but it will form its j 
“archegonium ” and its “ antheridium,” and the contents 
of the latter fertilising the contents of the former, the result 
will be a plant which in time will equal the large tree- 
fern in size, but which at this, its great vegetative | 
stage, will never produce aught but snores. In the j 
mosses this state of things is different. The moss-stems 
which we gather as objects of beauty or use, these arc the 
fruit-producing stages ; these concern themselves with 
growth as well as with what is usually antagonistic to 
growth, reproduction ; and in the second stage, which in 
the ferns is the only one popularly known, we have but a 
short-lived, small-sized, spore-producing plant, sometimes 
quite hid away in the lovely foliage of the moss plant, 
sometimes starting up from it, and then known populaily 
as its fruit, but really only its spore-producing stage. It 
is only very recently that Dr. Karl Goebel hr 

y.citunx* October, 1877 / has called attention to the de\e- 
lopmcnt of the prothallium (sexual stage of a delicate 
little fern called uymuo^f anifnc lcpU'fh\ //./, which is to 
be found in Jersey, along both shores of the Mediterra- 
nean, and probably in all suitable localities in Africa, Asia, 
Australia, and South America. It and a few other species 
are annuals, so that at once we see that their a-scxual stage, 
which is also their vegetative one, is quite limited. Moie- 
over, their little stems are often not more than an inch in 


Transformation of Cartilage into Bone.— T he 
last Bulletin of the Belgian Academy of Sciences (vol. 
xliv. No. 11) contains a very valuable paper of Dr. 
Leboucq, Superintendent of Anatomical Researches at the 
University of Ghent, on the mode of formation of the 
I bone tissue in the long bones of mammalians, in which the 
author discusses and resolves bv his researches, based on 
a new principle, the much-debated question whether the 
embryonal cartilage is substituted by a new tissue, or is 
directly transformed into a bone. The great difficulty of 
rendering the minute cartilage cells apparent among 
other cells, is resolved by the author by his employing 
soda, and decalcifying the sections with acidulated 
glycerine ; the cells thus preserve their shape, and re- 
ceive a beautiful colour, as is seen from a chromolitho- 
graphed plate accompanying the paper. Hy using this 
method the author was enabled to prove that the minute 
cartilage cells take an active part in the formation of 
bones, quite performing the part of ostcoblastcs. The 
researches were carried out in the Ghent Laboratory, 
under the direction of Prof. van Bambeckc, and the 
paper is accompanied by a very favourable comment 
thereon by Prof, van Ilenedcn. 

Owls.— M. Alphonse Milne- Edwards has recently 
read before the Academy of Sciences of Paris two 
ornithological papers of interest. One on the affinities 
of the Owl, I'holidus bad: us, demonstrates, from its 
skeleton, that it belongs, quite contrary to the general 
i opinion of naturalists, to the liubonid.e, near to Syntiunt 
and A V<A//c, and not to the Singula*. In the species 
the posterior margin of the sternum has two pairs of 
well-developed notches, and the furcula is not complete 
at its symphysial extremity. 'Phis being the case, the 
genus Strix is now the only member of the family of 
the Strigid.v, and the pectination of the inner edge of the 
nail of the third toe found in it is no longer to be taken 
as of much importance in the group. In', the second 
paper a new genus of Striginc Owls is described, from 
Madagascar, and named JI< hodilus. 

Aull of nil. White Sfa.— At a recent meeting of the 
St. Petersburg Society of Naturalists, M. Chr. Gobi read 
an interesting paper on the alga- of the White Sea. The 
number of species he has discovered reaches seventy, of 


height and the texture of the frond is almost pellucid. It which ten are green alga.*, six h'mu\ % and twenty-nine red 
thus approaches the mosses in the feebleness of this alga-. The alga* of the White Sea are a mixture of repre- 
stage ; but the most interesting fact brought to light by sentatives of the Arctic and of the Atlantic basins, as well 
Dr. Goebel is that the sexual stage, generally in the ferns as of fresh water and salt water forms, the mixed charac- 
so evanescent, is here absolutely somewhat long-lived, ters of the flora being especially obvious with respect to 
and more, that it is even somewhat vegetative, some- the green algie. 
thing like that of Anthoccros hevis . Such a form, which ! 
makes a bridge to thus connect the two groups (ferns 

and mosses), is of great importance, and Dr. Goebels G HOG RAP J l ICA A NOTl*S 

memoir, which is illustrated, is not only of great value Lapland. — A n important exploration of Russian 

!u° m r e ac L cura 7 * ts and from his deductions Lapland is being carried out by the Swedish lieutenant 

therefrom, but also as showing how much can be done Sandeberg. Hitherto only the coast of the region has 
even with apparently well-known forms. been known with anything like accuracy, the interior 

Prof. Grimm on the Fauna 01 ihf. Caspian. — features being set down solely from conjecture. Lieut. 
” e notice the appearance of the second part of Prof. Sandeberg commenced his work in 1876, and wc learn 
r (Russian) work on the Aralo-Caspian 1 from the Geo^raphische Blatter (Heft 1, 1878) of the 

Expedition, It is devoted exclusively to the Caspian and Rremen Society, it will be continued till 1 880. The 
to its fauna, and contains the description of worms, country will be carefully explored and accurate obser- 
sponges, and molluscs, discovered during the expedition, vations taken, which will enable Lapland to be at last 
together with a general sketch of the vertical and hori- j mapped satisfactorily. Lieut. Sandeberg is accom- 
zontal distribution of Caspian molluscs. Prof. Grimm 1 panied by several zoologists who are investigating mi- 
tiivjaes them into three regions, out of which the lowest nutely both the mainland, island, and sea fauna, and 
one (deep sea; corresponds to older forms of fossils, whilst have already made considerable additions to our know- 
ine upper one has its nearest relatives in youngest forms ledge in this direction. During the last two summers 
01 lossiis. In a concluding chapter Prof. Grimm discusses Sandeberg has found seventy-eight new species of 
the interesting question as to the influence of conditions birds in the Kola peninsula, of which one at least is 
01 ule on morphological structure, and shows by many stated to be quite new to science. Large collections in 
illustration s the accommodation of forms to varied condi- other departments have also been made. Previous to 
tions at di derent depths. The work is illustrated by many Sandekwrg, no educated European has explored Russian 
drawings. Lapland, which is of such great importance to the zoolog ist, 
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geologist, botanist, and archaeologist. Among other finds 
it may be mentioned that near Golotizk, on the east coast 
of the White Sea, he found a great ancient manufactory 
of flint implements of the stone age, of the purest and 
highest Scandinavian forms, which previously had been 
seldom found east of the Baltic, and never on the coast of 
the Arctic Ocean or the White Sea. The collections will 
be divided between the State Museums of Russia, 
Sweden, and Norway, all three countries affording 
facilities for the conduct of the expedition. 

China. — In accordance with the terms of the Chefoo 
Convention, Her Majesty’s minister at Peking, about a 
year ago, sent to Chung-king, in the Chinese province 
of Szechuen, which lies at the junction of the River 
Ho-tow with the Yang-tsze* Kiang, Mr. E. Colborne 
Baber, of her Majesty’s Consular Service, who was 
one of the interpreters attached to the Yunnan mission, 
and who, before ptoceeding on that bootless errand, 
was at considerable pains to qualify himself for scientific 
exploration. Mr. Baber started last July on an expedition 
in the western districts of the province. But little was 
heard of Mr. Baber’s doings until the end of the year, 
except from a private letter in which he described himself 
as floating down the River Min, among low hills covered 
with fir and insect wax trees, and in sight of (though at a 
distance of sixty miles on the south-west) the holy moun- 
tain of Omi, on the borders of Thibet. On December 27 
the North China Ilaalt 1 y of Shanghai, published a portion 
of another letter from Mr. Baber, in which he mentions 
that, from the point just named, he made north-west and 
from Ya-chow began to veer south. Passing Ning-yiiar- 
foo he went to Hwa-li-chow ; then turned east and crossed 
the Yang-tsze into Yunnan, not far fiom Tung-chwar. 
Thence through the wildest and poorest country imagin- 
able, the great slave-hunting giound from which the 
Lolos carry off their Chinese bondsmen— a country of 
shepherds, potatoes, poisonous honey, lonely downs, great 
snowy mountains, silver mines, and almost incessant 
rains, Mr. Baber tracked the course of the Upper Yang-tsze 
to Ping-shan. No European, he says, has ever been in 
that region before, not even the Jesuit surveyors, and the 
course of the Yang-tsze, there called the Gold River (Kin- 
sha Kiang), as laid down on then maps, is a bold assump- 
tion and altogether incorrect. Mr. Baber adds that “a 
line, drawn south-west from a mile or two above Ping- 
shan, will indicate its general dueetion, but it winds 
about among those grand gorges with the most haughty 
contempt for the Jesuits’ maps.' 

Mount Tonc.aRIRO. — The celeluated burning moun- 
tain of New Zealand, Tongariio, lias at last been explored 
by an Englishman, Mr, P. V. Cor.iully. The volcano is 
regarded as tapu y or sacred, bv the Maoris, who have 
hitherto resisted all attempts to expire the mountain on 
the part of the colonists. The volcano is situated nearly 
in the centre of North Island, ami though only (>.500 feet 
high, is less accessible than ruhei Mount Edgectimbe 
or Ruapehu, both of which c\u*od 10,01x1 feet in height. 
Mr, Connelly overcame all resistance, ami by the help of 
some chiefs more friendly than the ust. succeeded in 
thoroughly exploring the crater, took a numbu of sketches 
and photographs of the locality, and determined the 
positions of the most important peaks. 

African Exploration. —The King of the Belgians 
has sent to M. (^uatrefages a telegram stating th.u two 
other Belgian officers should proceed to Zanzibar w ithin 
a few days, to supply the places of the unfortunate MM. 
Crespel and Maes, whose death we announced last week. 
Telegraphic orders have been sent to the remaining 
members of the expedition to continue their journey to 
Tanganyika. The Paris Geographical Society, anxious 
to acknowledge such a determined policy, have resolved 
to take steps to accelerate the public subscription insti- 
tuted on behalf of international African exploration. It 


has been resolved also to establish a local committee on 
a very large scale ; not less than a hundred persons of 
distinction will be selected, with power to add to their 
number. 

Paris Geographical Society.— The distribution of 
prizes will take place not in April, as usual, but at the 
meeting to inaugurate the Society’s hotel, now building. 
It will be ready in the month of September or October 
next. The gold medal will be awarded, as already re- 
ported, to Mr. Stanley, but another gold medal of the 
same value will be given to the veteran M. Vivien de 
Saint Martin, the celebrated geographer, for the many 
valuable works published by him during the last thirty 
years, and principally “ L’Annde Grfographique.” 

American Geographical Society.— We have re- 
ceived two numbers of the liuUetin of this Society, con- 
taining the proceedings of the meetings for the first half 
of 1877. One number is devoted to the admirable sum- 
mary of geographical work for 1876, which constituted 
the address of the President, Chief Justice Daly, and to 
which we alluded at the time. In the other number 
(No. 4) the principal paper is on the volcanoes of the 
U.S. Pacific coast, by Mr. S. E. Emmons. 

Mat”? of 7 he Seat ok W\k.— The Russo-Turkish 
war has called forth a very large number of maps of the 
Balkan peninsula. We learn that a Russian gentleman 
has made a collection of maps of the seat of war, num- 
bering more than 150, and will exhibit the collection at 
Paris. The largest number of such maps has been pub- 
lished in Germany, and the most detailed maps appear to 
be those published in Finland. 

Arctic Exploka 1 Mr. James Gordon Bennett 
has petitioned the U.S. Congress to grant the American 
register to the steamer l\uniora for an Arctic expedition 
under the command of American naval officers. 


SOCIAL J 77 CTR/CAL NERVES' 

T HE efficient earning out in a large city of any 
extended system 0! telegraphic communication for 
police, fire, and social purposes demands an intimate 
acquaintance with existing systems, so as to insure the 
establishment of onK the most perfect organisation. In 
an ordinary telegraphic communication between two or 
more stations a line uire connects the terminal station 
with the instruments in the circuit, and the distant end of 
this wire is in connection with the earth, while the other 
end, after connection through the instrument, passes to 
one pole of a battery, the other pole of which is also in 
connection wdth the earth. Thus the electrical circuit is 
completed partly by the line wire and partly by the earth 
wire. Such is an ordinary circuit. At times when tele- 
graphic communication is required only for short dis- 
tances, as in houses and buildings, a second wire takes 
the place of the earth circuit. In the auto-kinctic system 
for the introduction of fire, police, and social telegraphs 
upon an extended scale an essential feature is the 
employment of two parallel wires, laid over a city and 
suburbs, starting from a central station to the various 
district stations, and from thence ramifying in every 
direction so as to embrace the most important areas 
for the purposes required. Each of these two wires 
has its special duty to perform. One is employed for 
the purpose of starting the instrument, which may there- 
fore be termed the “starting” wire. The other is used 
for the transmission of the message, and may be termed 
the “transmit|Mf r wire. It is by this novel arrange- 
1 ment that the futo-kinetic system enables any number of 
| speaking stations to be placed upon a circuit without 
possibility of interference. Thus in each district of a 

1 Continued from p. 306. 
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city— say Glasgow — the head police and fire station in 
the central district will be in direct communication with 
the sub* stations in the northern, western, southern, eastern, 
and St Rollox districts, and each of these again will be 
local centres, and command a host of street, tire, and 
police “call” stations placed at convenient distances 
along the thoroughfares in their respective districts. 

Another distinctive principle of the auto-kinetic system 
is that which has already been noticed, namely, the 
“starting” and “transmitting” wire traversing the streets 
together. If we suppose a number of speaking stations to 
be required along the route— say 3p° -it is evident that 
at each point where an instrument is placed the two wires 
will require to be brought into the instrument— the one 
to start the instrument when a communication is to be 
sent, and the other to pick up and automatically transmit 
that message to the district centre. \\ e have before sta’cd 
that no instrument is “ in circuit ” except when speaking, 
and then only during the time occupied in the transmis- 
sion of the message. It therefore follows that at each 
station along the line, while in a state of red, the electri- 
cal continuity of both the “ starting’' and “ transmitting ” 
wire must be maintained independent of the apparatus. 

A general outline of the manner of employing these 
two wires will explain the system. 

We will commence first with the /■ <hh<$ efu't jr.Ji of the 
“starting” wire, then with that of the “ transmitting ” 


wire, and finally describe the nature of the automatic 
apparatus by which the novel and important features of 
the autO'kinetic system are obtained. 

Assume for a moment that the apparatus is inclosed in 
an iron erection somewhat similar to that of a street 
pillar letter-box, and that in the inside of this box one 
portion of the instrument consists of an ordinary electro- 
magnetic coil C, an arm iturc v, and detent 1 working cm 
a centre s locking into a small arrangement of wheel-work 
and barrel n, without any maintaining power ; and that 
one end of the wire of this electro-magnetic coil is con- 
nected permanently with the earth, the other end being 
attached to a metallic spring s placed in position to form 
a contact, under certain conditions, with a second spring 
s' in connection with the “ lead in ” from the starting wire 
nearest to the district sub-station. In this position as 
regards the instrument it is a broken circuit, and of course, 
therefore, the instrument is out of connection. 11 now 
we trace the other “lead in” from the “starting” wire 
and conceive it to be brought into the pillar-post ami 
carried up to the second spung s', and as from tins spring 
a connection exists with the ” starting ” wire, a continuous 
metallic circuit is established through the pillar-box, indi- 
cated in the illustration by the — ► as far as the passing of 
“ starting” electric currents is coi cernecl from any other 
instrument alon : the circuit which may have to travel the 
wire without aiteeung the instrument under notice, which 


TRANSMITTir:'*. 



Arr.ir.^eni'-nt of Cir mts— -’'tail Station ” Instrument. 

remains electrically out of circuit by reason of the break The liberation of the detent, thcieforc, instantly names 
in continuity at the spring s attached to the coil wire. We the weight \v to descend, an i tlv act of falling sep irate* 
will now advance a step further, and assume that the the two springs s and s', the s\irimg wire, as far as this 
continuity of the “ lead in ” of the “ starting ” wue furthest particular in urwuvnt is concern'd, being thrown off, 
from the district station is only maintained so long as a and the through circuit also remaining broken until the 
weight w rests upon the two ends a and /*. It will there- weight has descended and closed the contact by pressure 
fore be evident that were the weight w raised, the through at ah. 

continuity at a l maintained by the weight would be before we proceed, let us sunpoio that during this 
destroyed, and until so far raised as to mechanically press interval of time bet ween the raising of the weight and 
the springs s and s' together — the coil wire spring and its falling, some other instrument or instruments along 
the lead in “starting” wire spring — the through circuit the line had be* n callc i into inquisition, what would 
on the starting wire is broken. Now the weight being happen? The weight w at each instrument would hive 
raised w hat follows? Tiie moment that the springs s been rai-ad. placing ihe spring*, s and s' in metallic 
and h v brought > nl ° contact electrical continuity is conta< t, ar.d tli- instrument turown into position ready 

established between the district station and this instru- for .i/a;/ or ; . but as no current could pass along the 
a? Cnt * the battery current flows from that station starting win urml continuity had been restored at the ab 

° n f w ire, passing all intermediate instru- of the hr-»t speaking instrument, wlm h for the moment 

WmCh necessarily out of circuit, enters the had become .1 t rm nal instrument, no current could 
electro-magnetic cod c, and throws the instrument to enter the cod < of the second instrument ; and as 
off rmmal with the district centre, at once cutting the detent l • ould not be reJcf-cd, the weight would 

mtenerence that might arise from other instruments remrun suq*- d d, until the arrival of me current 
g the hne speaking at the same time. along the *tir iig wire attracted the armature and 

in tJurttK mo ®eni t that the two springs s and s' ’are released the drum; in due course the second instru - 
15 s cmcr ed the coil c, the arma- ment is immcdi tcly thrown off the circuit, and succeeded 
cure a nas omi attracted, and the detent E being with- automatical! v b> a third, fourn, or any number along the 
drawn nas liberated the drum d which commences to line in su^:c*.»i *n, a 1 cording to their distance from the 
revolve, having been wound up by the elevation of the district centf" or battery statio >. It will therefore be 
w * seen that as the battery current always is in readiness to 
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follow down the “ starting ” wire from the central station, 
were twenty or thirty instruments set in action simulta- 
neously ; that nearest the central station will record first, 
and as, in the act of recording, it becomes a terminal, 
the remainder will follow in the order of their distance 
along the “ starting" wire from the central station. Thus 
were twenty fires to occur in a district at the same time, 
and twenty “ call” instruments were to be simultaneously 
put into requisition, the whole twenty would record their 
several messages without interference at the central 
station, following one another in successive intervals of 
time, determined by the automatic falling of the weight 
on to the circuit poles a and b. Now, as this interval of 
time for each instrument is about three seconds, the whole 
twenty messages would be automatically recorded in 
about one minute, or less time than it has taken to read 
the account of what would take place. 

We have now traced the action of the “ starting ” wire, 
which may be stated to perform its functions mechanically 
by the act of raising a weight momentarily placing it in 
circuit with the instrument, which becomes immediately 
a terminal station ; and again by the falling of the weight 
the instrument is thrown off, and the through circuit along 
the “ starting ” wire restored. 

We proceed to examine into the action of the second 
or “transmitting” wire, and explain the process by 
which, on the starting of the instrument, this picks up 
automatically the message, and, after transmission, re- 
sumes its continuity as a through metallic circuit in rela- 
tion to the other instruments on the line. 

It will be seen, by reference to the diagram, that until 
the moment that the instrument is thrown on to the circuit 
of the “ starting ” wire by the raising of the weight, w, 
the through continuity of the “transmitting” wire is 
maintained as indicated by the arrows , and that 

the instrument is completely cut out of the circuit. Now 
the act of starting the drum, l>, by the action of the 
‘ starting” current, sets in motion, by the force of the 
descending weight, the small train of wheels before men- 
tioned, the use of which is to give motion to the disc, T, 
bearing the code message upon its ciicumference. This 
disc makes exactly one revolution in the interval of time 
occupied by the falling of the weight, the distance between 
the springs, S s', and the circuit contact, a upon the 
restoration of which, the drum, 1>, is again locked by the j 
detent, F., and the message disc has assumed its normal | 
position. | 

We will now trace the action of this message disc. 
The through continuity of the transmitting wire, when 
the disc is at rest, is maintained by the pressure of the 
lever, L, upon the two circuit springs, r. This pressure 
is exerted so long as the disc is in position by means of 
the insulated stud, /, upon which the lower end of the 
lever, L, rests. The moment, however, that the disc, r, 
revolves, the lever, L, falls back upon the pin, t\ the con- 
tact between the springs, F, is broken, and the transmitting 
wire is thrown to earth, through the disc. As the end of 
the lever, l, comes into metallic contact with the “ make * 
and “ break ” prominences upon its circumference, currents ’ 
flow to the central station along the circuit in the direction 
indicated by the dotted arrows. Now as these currents 
are passed in groups to represent letters and words, a 
code message, or any code message out of a given num- 
ber, may be automatically printed at the receiving instru- 
ment at the central station. In the example given, the 
currents passed are the Morse signals, indicating the 
position of the calling station, namely, Main St., Gor 
hals, which would at once inform the central station of 
the exact locality of the fire. The weight once more at 
rest, the transmitting wire if no longer to earth at that 
call station, but is again thrown into circuit by the contact 
of the springs, F. 9 

From the explanations given, several very important 
resuhs have been established. Every instrument while 


transmitting a code message is for the moment made a 
terminal station, all other instruments on the same circuit 
being thrown off so as to avoid all possibility of inter- 
ference. At no time is any greater resistance thrown into 
the circuit than that of the single instrument employed to 
transmit the code message. Again, only a very small 
amount of battery power at the central station is required, 
only one instrument being in action at the same time. 
Whatever number of instruments on a circuit may be 
called into requisition at the same time, they will all 
automatically record their messages one after the other in 
succession, commencing with that nearest to the battery 
station, and be all automatically started and brought to 
rest, without any mechanical complication of parts or 
delicate electrical adjustments. Such results have never 
before been obtained and at once place the auto-kinetic 
system in advance of every other. 

A general description of the apparatus, as placed in the 
hands of the public will now be comparatively easy to 
understand, and the stability and simplicity of its construc- 
tion at once recognised. 

A messenger presenting himself before any one of the 
street pillar “ call stations ” will, on opening the iron door, 
find a dial plate on which some eighteen or twenty printed 
sentences are enamelled in bold characters ; first, the 
name of the street indicating the position of the “call 
station,” as in the example given — “ Main street, Gorbals ” 
— and following in rotation others, such as “warehouse 
on fire,” “ dwelling-house on fire,” “mill on fire,” 44 theatre 
on fire,” “send more assistance,” “fire got under,” “police 
constable needed,” &c. Opposite to each message will 
be found a substantial knob or handle, something like the 
“ draw-stop” of an organ. The pulling out of the handle 
opposite the particular code message required causes the 
instrument to transmit that message to the central sta- 
tion, where it is printed upon a self-recording Morse 
receiver ; and intimation is given to the inspector on duty 
of the arrival of a “call” by the ringing of a bell during 
the time the message is bring printed. The description 
previously given of the interior construction of the instru- 
ment will readily explain that the pulling out of the handle 
simply raises the weight, and that the final transmission 
of the message is indicated by the return of the handle 
to its normal position upon the descent of the weight. 
As any number of code message discs may be mounted 
upon the same shaft, and as each disc would have its 
special make and break lever acting upon the circuit 
springs, F, there is little additional complication in the 
internal arrangement from a plurality of code signals being 
introduced, the working parts being mostly common to 
either one or twenty discs. The advantages above 
described are not the only features of importance in con- 
nection with the auto-kinetic system. 

A corporation carrying out such a system as described 
for street police/and fire “ call stations,” may derive a 
considerable annual revenue from introducing special 
“ private fire call ” instruments into all the large mills, 
warehouses, works, and more important private dwellings 
at a small annual charge to the respective owners. As 
the number of such “ private call ” stations introduced 
upon the circuit is practically without limit, irrespective 
of the money return to a corporation in a commercial 
view, the great security to property against any veiy 
serious loss by fire is a matter of wist importance. It is 
| well known that the annual losses by fire amount to 
| enormous sums, and often thousands of pounds may be 
lost by a few minutes’ delay in giving early intimation of 
the outbreak to the brigade. 

The auto-kwfdc system of using the two wires whereby 
only one speanog instrument can be in circuit at a time, 
renders them likewise peculiarly adapted for the employ- 
ment of the telephone in introducing a social system of 
communication between offices and works, or for the 
j legal profession between the courts and their various 



NATURE 


349 




Feb. 2S, 1878] 


offices, as aH messages of the most private nature can be 
sent without publicity, an advantage possessed by no 
other system. 

It is unnecessary to point out any other of the many 
practical applications to which this auto-kinetic system 
{nay be applied. It is a system that must shortly extend 
its social metallic nerves to all the large centres of com- 
merce and manufacture in this kingdom, and its various 
applications will then become more fully developed and 
known. 


THE MIX-TREE OF MOYOIUMPA 

S OME little while since a paragraph went the round of 
the papers, describing, on the authority of the United 
States Consul in the province of Loreto, a tree existing 
in the forests near Moyobamba, in Northern Peru. 

According to the Jifadras Times and Ova land Mail of 
December 15, 1877, “ The tree is stated to absorb and 
condense the humidity of the atmosphere with astonish- 
ing energy, and it is said that the water may frequently 
be seen to ooze from the trunk, and fall in rain from its 
branches in such quantity that the ground beneath is 
converted into a perfect swamp. The tree is said to 
possess this property in the highest degree during the 
summer season principally, when the rivers arc low and 
water is scarce, and the Consul therefore suggests that 
the tree should be planted in the arid regions of Peru, for 
the benefit of the farmers there.” 

As always happens in cases of this kind, there have not 
been wanting those who have taken this singular story quite 
seriously, and the India Office has applied to the Royal 
Gardens, Kew, on l>ehalf of the Agri-Horticultural Society 
of Madras for information about the tree. It may be 
interesting to some of the readers of Nature, and it will 
certainly save future correspondence, if I explain once 
for all what I have been able to ascertain as to the origin 
of the fable and the amount of truth which it contains. 

Puppig's “ Reisc in Chile und Peru” (2 vols., 1S35), 
which contains much useful botanical information, appa- 
rently makes no reference to the subject. 

I am indebted to Dr. Francis Darwin for pointing out to 
me a very similar account which appears in the Potanische 
Zatungy January 21, 1876, pp. 35, 36, in which Prof. Ernst, 

. of the University of Caracas, records his obscivations 
upon a tree of Pitheiohbium ( Calliandra) ) Sam an, lienth. 
“In the month of April the young leaves are .still 
► delicate and transparent. During the whole day a fine 
<spray of rain is to be noticed under the tree, even in the 
driest air, so that the strongly-tinted iron-clay soil is 
distinctly moist. The phenomenon diminishes with the 
development of the leaves, and ceases when they are fully 
grown.” 

I found that the specimens of this tree in the Kew 
Herbarium brought its range close to Moyobamba, as 
they included some gathered by the traveller Spruce, 
near the neighbouring town of Tarapoto. It appeared 
probable, therefore, that the Tamia-caspi — the name given 
;{? on £ variant of the story— was Pithecolobium Saman , 
^nough the cause of the rain was more mysterious than 
Jr cm S youched for by so competent an observer as 
ZD?’ Its , occurrence could not well be denied, 
£ , ^ °^\ er kand, the Pithecolobium being a well- 

fiKS&V 1 ? in theW «< Indian Islands, it was 
formal nrrnnvnf ^ “ raining " from its foliage were a 
Secord C * ** Wou W long ago have been put on 

he M itoffig^oresTfnfo'S ngIy 2 *$? me from 

vith the true history of ' H p ? sses f s 

>een so good as to ailow m ' ,^ ’ a " d h ? h f 

headers of Nature the substance of if atC * i°i 
u -T- . . ianc e of what he has told me. 

A ^ . or , ram ‘ ree of the Eastern Peruvian 

.Andes, is not a m>th, but a fact, although not exactly in 


the way popular rumour has lately presented it. I did 
not know there was any doubt as to the true origin of the 
4 rain/ I first witnessed the phenomenon in September, 
1855, when residing at Tarapoto (lat 6i° S., long. 76° 2o' # 
W.), a town or large village a few clays eastward of 
Moyobamba, and little more than 1,000 feet .above the sea- 
level I had gone one morning at daybreak, with two 
assistants, into the adjacent wooded hills to botanise. 
.... A little after seven o’clock, we came under a lowish 
spreading tree, from which with a perfectly clear sky over- 
head a smart rain was falling. A glance upwards showed 
a multitude of cicadas sucking the juices of the tender 
young branches and leaves, and squirting forth slender 
streams of limpid fluid. We had barely time to note this 
when we were assailed by swarms of large black ants, 
which bit and stung fiercely, and obliged us to beat a 
retreat, my companions calling out as they ran 1 Tamia- 
Caspi ! Tamia-Caspi ! 1 When we had shaken otT our 
assailants, I ventured to approach the spot so near as to 
make out that the ants were greedily licking up the fluid 
as it fell. . . . 

“ My two Peruvians were already familiar with the 
phenomenon, and they knew very well that almost any 
tree, when in a state to afford food to the nearly omnivo- 
rous cicada, might become {pro tern.) a Tamia-caspi, or 
rain-tree. This particular tree was evidently, front its 
foliage, an Acacia, but as I never saw it in flower or fruit, 
I cannot say of what species. I ( amc on cicadas, simi- 
larly occupied, a few times afterwards, and on trees of 
very different kinds, but never without the pugnacious 
ants on the ground beneath. Among the trees on which 
I have seen cicadas feed, is one closely allied to the 
acacias, the beautiful Pithecolobium Soman. The young 
branches arc very succulent, and they bear elegant bipin- 
nate leaves. . . . The pods are greedily eaten by deer 
and cattle. Another leguminous tree visited by cicadas 
is . Indira inermis , and there arc many more of the same 
and other families which 1 cannot specify. Pei haps they 
avoid only such as have poisonous or strongly resinous 
juices ; and those which are permanently tenanted by 
ferocious ants such as all Po/ygoneu', the leguminous 
Platy mist mm, and a few others. . . . These ants rarely 
leave the tree which affords them food and shelter, and 
they jealously repel all intruders, the slightest scratch on 
the smooth bark sufficing to call their sentinels to the 
spot. They arc quite distinct from the robust marauding 
ants that drink the cicadas’ ejcctamcnta, 

“ I have no doubt you have above the true explanation 
of the Tamia-caspi, or rain-tree. As to the drip from a 
tree causing a little bog to form underneath and around 
it, that is a very common circumstance in various parts of 
the Amazon Valley, in flats and hollows, wherever there 
is a thin covering of humus, or a non-absorbent sub-soil, 
and the crown of foliage is so dense as to greatly impede 
evaporation beneath it. On such sites the Achu.il palm 
{Mauri tia Jlexuosa) common enough between Moyobamba 
and Tarapoto, as well as on the savannahs of the Orinoco, 
and in subriparial forests of the Amazons — affords a 
striking example of this property, as has already been 
remarked by Gumilla, Velasco, Humboldt, and others. 
Finally, although I never heard the name Tamia-Caspi 
applied to any particular kind of tree, during a residence 
of two years in the region where it is now said to be a 
speciality, it is quite possible that in the space of twenty- 
one years that have elapsed since I left Eastern Peru, that 
name may have been given to some tree with a greater 
drip than ordinary ; but I expect the cicada will still be 
found responsible for * the moisture pouring from the 
leaves and branches in an abundant shower 7 — the same 
as it was in my time.” 

Mr. Spruce's notes are so precise and careful that there 
is little difficulty in accepting his explanation of the rain- 
tree. It is, however, hard to understand the omission of 
all insect agency in the equally careful account given by 
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Prof. Ernst, who attributes the “ rain ” to secretion from 
glands on the footstalk of the leaf on which drops of 
liquid are found, which are rapidly renewed on being 
removed with blotting paper. It is curious that precisely 
the same question has been the subject of controversy 
in the Old World with respect to honey-dew. It is gene- 
rally believed that this is the result of the aggregate ejecta 
of Aphides feeding on the juices of the lime. So competent 
an observer, however, as fcoussingault was of opinion that 
honey-dew was a spontaneous exudation, and it seems not 
impossible that the lime, as well as the Pithecolobium 
Satnan may, under some abnormal circumstances, exude 
a sugary secretion which insects would eagerly feed on . 1 

W. T. Thisei/ion Dyer 


NOTES 

We have to record still another great lots to science in the 
death on Tuesday, at Rome, of Father Secchi, the eminent 
astronomer, whose serious illness we recently recorded. W c can 
do no more at present but announce the sad event. 

About 355/. have been subscribed to the Darwin Memorial 
Fund, the idea of which, our readers may rememl>er, originated 
at Cambridge on the occasion of conferring the degree of EE.D. 
on Mr. Darwin. We would again draw the attention of our 
readers to the fund ; many of them, we are sure, will be glad to 
contribute to it, and those who desire to do so should lose no 
time in sending their subscriptions to the treasurer and secretary, 
Mr. A. G. l)ew* Smith, Trinity College, Cambridge. 

A Committee of members of the several classes of the 
French Institute, together with a number of eminent scientific 
men, has been formed to promote the erection of a monument 
to Leverrier in the grounds of the l’aris Observatory. It is 
expected that foreigners as well as Frenchmen will subscribe. 

Prof. Flower’s Hunterian lectures at the Royal College of 
Surgeons this year will treat of the Comparative Anatomy of 
Man, more particularly of the Osteological and other Physical 
Peculiarities of the Races of Australia and the Pacific Ooean. 
The first two lectures will be devoted to an exposition of the 
principal methods of craniological research, exemplified by a 
aeries of fifty Australian and os many European skulls. The 
account of the structure of each race will be preceded by a 
notice of the principal facts of its history and social condition. 
The lectures commence on Monday next at 4 o’clock, and will 
be continued at the same hour on Mondays, Wednesdays, and 
Fridays, till March 28. Any one interested in the subject is 
admitted. 

The Philosophic Faculty' of the University of Zurich has 
just conferred the degree of Doctor Philos, honoris castsa on Mr. 
J. J. Wild, formerly of the scientific staff of II.M.S. Challenger , 
and author of the recent work,^‘ Thalassa,” embodying some of 
the results of that expedition. 

The Photographic Society have awarded to Capt. Abney a 
silver Progress Medal for having made the greatest advance in 
the science of photography during the past year. 

The third general meeting of Polish naturalists and physicians 
will take place at Craoow this year. The two former meetings 
were held at Posen and Lemberg respectively. 

The Committee of the French Association for the Advance- 
ment of Science held a meeting last Thursday. The 16th of 
August was appointed for the owning of the session, which will 
be presided over by M. Fremy. The general and sectional 
meetings will.take place at the Hotel des Beaux Arts, Paris, which 
con tain* an immense number of rooms tastefully decorated with 
fine pictures. The Committee has distributed 8,850 francs among 
a number of inventors who are constructing machines or scientific 

* I have emulated Beu—ingauli’e paper, and collected the evidence 00 
both sides, in the Jcmm*! of the Royal Horticultural fodety, new senes, 
voi. iv. pp. 1-7. 


apparatus for exhibition. A number of other encouragements 
for similar purposes will be distributed ; among the scientific 
men who will be assisted we are in a position to mention the 
name of M. Mouchot, for establishing on a huge scale his 
celebrated solar steam-engine. 

The annual session of the Deutsche anthropologische 
Gesellschaft for 1878 begins at Hamburg on August u. The 
meetings on the 12th, 13th and 14th take place at Kiel, and those 
on the 15th and 16th at Liibeck. 

In the January session of the Berlin anthropologische Gesell- 
schaft, Prof, G. Fritsch delivered an exhaustive address on the 
subject of Bushman drawings, in which he compared his own 
observations in the Cape Colony with the late discoveries of Rev. 
C. G. Biittner in the neighbourhood of Ameib, in the Damara 
region. These combined results show the widely extended 
presence of these drawings in South Africa and [the existence of 
a surprising familiarity with perspective and the principles of 
grouping. In view of the fact that the Bushmen are probably 
the most degraded race of mankind now existing, dwelling as 
they do in caves and living from hand to mouth, these evidences 
of the first principles of art among them possess no small dcgice 
of value as explanatory of numerous attempts at illustration 
before the stone and bronze ages. This is especially the case 
with the cave dwellers of the [so-called reindeer epoch, whose 
remains have been uncovered recently in France and Switzerland. 
Anthropologists have had frequent discussions during the past 
year with regard to the origin of the sketches of animals in the 
cave of Thainingcn, supposed to date back to this epoch ; and the 
opinion has been stoutly maintained that the human race at this 
stage of development was utterly unable to produce woiks of 
this kind. This view will scaiccly be tenable in light of these 
late discoveries among the Bushmen, who are certainly not 
advanced beyond the stone-age. 

It is expected that the British Archaeological Association will 
hold its annual congress next summer at Wisbeacli, to which it 
has been courteously united by the Mayor and Corporation. If 
this arrangement should be definitely made the Prince of Wales 
will be asked, to allow his name to be used as the patron of the 
congress. 

The Russian division in the Paris Exposition will contain a 
most interesting; anthropological collection, the material for 
which is now being gathered by a Commission in Moscow. 
Among the more prominent features are an enormous cranial 
collection from the various parts of the empire, and a model of 
a Russian barrow. The latter is being executed by the sculptor, 
Ssewojugin, in natural size, and will offer a perfect imitation of 
the skeletons, ornaments, weapons, &c., as usually found in these 
ancient remains. The Russian educational system will be like- 
wise very fully represented, as was the case in 1S70. 

The official report of the Munich Session of the German Scien- 
tific Association, which took place last September, has just 
appeared. It forms a volume of 264 quarto pages, and has been 
prepared with unusual care. Reports of all addresses delivered 
have been furnished by the speakers themselves, who numbered 
considerably over a hundred. The numl>er of members and 
participants in the last session was i,$oo, of whom 650 were 
from Munich or its vicinity. We notice that the Society is ex- 
ceedingly strict in the observance of one of its statutes stating that 
it shall possess no property w ith the exception of its archives, 
for the receipts exactly cover the expenses. 

The death is announced of Major-General Sir Andrew Scott 
Waugh, F. R.S* of the Royal Engineers, at the age of sixty- 
eight. Hcfifcttred the Bengal Engineers in 1S27, and assisted 
in the making of the great Trigonometrical Survey of India in 
1852. He also took a leading part under Sir George Everest 
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jg the measurement of the great Indian arc for determining the 
famtt and dimemioni of the earth. In 1S43 he w at appointed 
Surveyor-General of India and Superintendent of the Trigono. 
metrical Survey. He received the honour of knighthood in 
1S60, and the Gold Medal of the Royal Geographical Society in 

I&57-5&- 

MM. Henry brothers, the celebrated astronomers, have in- 
vented a telegraphic warning apparatus, which can be used for 
telephones. It is powerful, cheap, and simple, and musical 
aounds emitted can be heard at a distance without placing the 
ear at the opening of the mouthpiece. 

TH* Gardener '* Chranidt announces that M. Thuret’s fine 
garden at Antibes has fortunately become the property of the 
French nation, and will be constituted a Mediterranean branch, 
as it were, of the Jardin des Plantes at Paris. The direction 
will be in the hands of M. Naudin, now of Collioure, who in 
this new field of action will have greater scope than before for 
his experiments in naturalisation. The object is to maintain the 
garden as a botanic and experimental garden, where all new 
introductions may be tried and distributed to other gardens. 

It is stated that the German poet, Friedrich I’.odenstedt, the 
author of the charming “ Licder des Mirza Schaffy,” is now 
engaged in translating the poems of the Persian philosopcr < )mcr 
Cheijan. The latter was born at Nishaboor, in the twelfth 
century, and was one of the greatest astronomers and philo- 
sophers of his time, lie recorded the results his studies in 
verse. 

At a village near the well-known German watering place, 
I.angenschwalhach (in the Prussian province of Nassau) some 
interesting experiments have been recently made with the 
common nettle (I'rthit dime a). They consisted in working this 
weed in the same manner as hemp ; the fibres obtained were 
fine as silk, while they yielded nothing to hemp fibres as regards 
durability. A considerable area has now been planted with 
nettles at the locality named. 

Some highly interesting antiquities were recently found near 
Wisby, on the Swedish island ot Gottland, in the Baltic. 
Excavations are being made for a new railway, and in a gravel 
pit, about a foot under the surface, & copper casket wa-. found, 
which contained two sets of bronze weights, each set consisting 
of five different pieces, and belonging to an old Arabic monetary 
system, besides these weights there was a peculiar magnifying 
glass in the box, while on the top of all th:rc were found two 
balance scales, a larger and a smaller balance tam, the former 
with chains, the latter with flaxen strings, which were still 
preserved. All the objects were artistically finished and made 
of bronze. 


Prop. Leidy has been engaged, in connection with Dr. 
Hayden's expedition during the past season, in exploring the 
region about Fort Bridger, Uintah Mountains, and the Salt Lake 
Basin, with special reference to the occurrence there of rhiso- 
pods. These have been for several years the special object of Prof. 
Lady's attention, and his extensive manuscripts, with many 
coloured drawings, will probably be published before long. 


Mr. W. H. Holmes, the artist of Dr. Hayden’s party, h 
been prosecuting explorations among the Pueblo villages, bo 
ancient and modem, in Northern New Mexico and Arizona, a] 
has collected data for nuking models in plaster of the pueblos 
Taos and Acorna, which will probably be added to the supe 
senes of these archaeological restorations deposited by Pit 
Hayden in the National MnseunT^ ^ 


We understand that the National E ntom olo g ical Exhibition, 
which will be opened at the Royal Aquarium, Westminster, on 
March 9 b likely tobeagrwtmceem. Alre ady several thousand 
square feet of space have been applied tor. 


It is surprising to hear that M. Kuhmkorf’s workshop has 
been sold by auction at the ridiculous price of 4a/, 

A novel use of the telegraph has lately been adopted bp 
the Norwegian Government As is well known, the herring 
fishery forms one of the most important sources of income for the 
country, the captures being made as the great shoals come from 
the depths of the sea to deposit their spawn in the Norwegian 
fiords, It frequently happens that the object of their visit is 
accomplished, and they return to the ocean before new* of their 
arrival reaches the fishers on distant parts of the coast. This 
difficulty is now obviated by the construction of a telegraphic 
line, 200 kilometres in length, composed chiefly of submarine 
cables, by means of which the fishers along the whole coast are 
enabled to gather at once on the approach of a shoal to any part 
tlcular fiord. The abundant captures made in this way show the 
investment in telegraphic wire to have been a most profitable 
speculation. 

Baron von Biiira states in the Journal fitr pmHiuhe 
Chmic % that he has been enabled to restore the handwriting in 
old manuscripts, by washing them with a solution of tannin, and 
drying at 75' C. 1 le has likewise found that nitro-benzene can 
be used for the restoration of antique paintings, whether painted 
on wood or canvas. 

A STRANOE little work has just been published at Weimar 
(Wcissbach) *, its title is “Das Buch der Katzen,” its author 

1 Icrr Gustav Michel. In six letters the author gives an interest- 
ing account of the somewhat rich material, treating the same in 
turn from a scientific, historic, domestic, religious, and mytho. 
logical point of view. 

In a communication to the American Philosophical Society on 
the 1st inst., by Mr. A. Wilcocks, of Louisiana, the author 
descrilies an interesting observation which lie made of a shadow 
cast by Venus, against a white wall, in a piazza. 11 The shadow 
of a land,” he states, “distant twelve fed from the wall, I found 
perfectly sharp and well defined. And more striking still, the 
shadow of the twigs of a pecan tree, distant fifty yards, were 
also>harp. These last shadows were faint, from the effect of 
the diffused light of the sky which illumined the wall.” 

Wk take the following interesting statistical data from the 
Jahreibericht for 1877 on the establishments of the world-known 
firm of Krupp at Kssen, Rhenish Prussia. The number of work- 
men in the cast-steel works amounts to 8,500. There are 298 
steam-engines with separate boilers in the establishment, and the 
total of their horse-power amounts to ii,ooq. Besides these 
there are 77 steam hammers at work varying in weight from 

2 cwt, to 50 tons. The products in every 24 hours amount to 
about 12 English miles ot rails with tyres, axles, wheels, springs 
in proportion, as well as 1,500 shells of various sizes and con* 
structions. In one month 300 guns (of various bores) are 
produced. Since 1847 no less than 15,000 cannon have 
been made. The daily consumption of coal and coke is 
1,800 tons. There are 21,000 gas flames on the works. A 
railway of 60 kilometres length, with (24 locomotive engines, 
and 700 carriages exclusively belongs to the establishment) 
there are also 44 different telegraph stations, and a fire brigade 
with 8 engines. A new shooting ground of 18 kilometres 
length is now being adapted neer Meppen (Hanover). In the 
coal and other mines belonging to the firm there are 5 » 3 °° work* 
men. Their mines in northern Spain produce 200,000 tons ot 
iron ore annually ; 5 steamers belonging to the firm convey these 
ores to their destination. The metallurgical establishment 
contains 700 workmen. In 3,277 workmen’s dwelling-houses 
built by the firm there live 16,200 men, women, and children. 
They are supplied with provisions, &c., at 22 store* at wholesale 
prices. The hakehonae produces about 195 tons of bread per 
day. UstfbntmHleafftttheiearadE^A^Mb^withaiQlaaMif 
and an industrial school for girls and women on the establishment, 
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Lord John Manners stated in the House of Commons on 
Thursday last that experiments have been made by officers of 
the Post-Office with the telephone, the result being that the 
instrnment is not at present considered suitable for public 
telegraphy. 

In Prof. Lebour's letter on Marine F ossils in the Gannister 
Beds of Northumberland, in last week’s Nature, the word j 
country should have been county. It is the first time marine j 
forms have been found in this series in Northumberland. 

The additions to the Zoological Society’s Gardens during the 
pas week include two Black-winged Pea-Fowls {Pitvo mrri- 
pennis) from Cochin China, presented by the lion. A. S. G. 
Canning, F.Z.S. ; a Javan Parrakeet {Palwornit javanua) from 
Muttra, North-West India, presented by Mr. Barth orj > ; two 
Bed-vented Bulbuls ( Pycnonotus lurmort horn) from India, pre- 
sented by Col. A. L. Annerley, F.Z.S. ; two Leopards {/'cl is 
pardus) from Persia, deposited ; two Barbary Wild Sheep [Oris 
traqclaphus) from North Africa ; two Pale-headed Parrakcets 
{Platycercus pallidiccps) from North- Last Australia; four Tur- 
quoisine Parrakcets ( Kuphcma pul hell a) fiom New South Wales, 
purchased ; two Tigers {Frits tigru), born in the Gardens. 
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27 °, or thereabouts, and difference of azimuths i°, are taken 
simultaneously in the azimuth mirror, their difference of bearings 
will be shown as one degree by the divided circle of the com- 
pass-card seen through the lens. Hence for taking the azimuth 
of star or sun at an altitude of 27°, or thereabouts, no setting of 
the azimuth mirror by turning round the vertical axis is neces- 
sary, except just to bring the object into the field of view, when 
its bearing will immediately be seen accurately shown on the 
divided circle of the compass-card. This is a very valuable 
quality for use in rough weather at sea, or when there are flying 
clouds which just allow a glimpse of the object, whether sun or 
star, to be caught, without allowing time to perform an adjust- 
ment, such as that of bringing the hair, or rather the estimated 
middle of the space traversed by the hair in the rolling of the 
ship, to coincide with the object. The same degree of error as 
on the horizon, but in the opposite direction, is produced by 
imperfect setting round the vertical axis in taking the bearing of 
an object at an elevation of . 

Thus for objects from the horizon up to 38° of altitude the 
error in the bearing is le s than 12 per cent, of the error of the 
setting. For objects at a higher elevation than 38° the error 
rapidly increases; but even a* 6o° altitude the error on the 
bearing is a little less than half the error of the setting ; and it is 
always easy, if desired, to make the error of the setting less than 


ON COMPASS ADJUSTMENT IN IRON SHIPS 1 
II. 

A N important objection was made to me some years ago by 
Capt. Evans against the use of quadrantal correctors in the 
Navy, that they would prevent the tiding of bearings by the 
prismatic azimuth arrangement, which forms part of the Admiralty 
standard compass. The azimuth mirror ( !• ig. 5) applied to the com- 
pass before you was designed to obviate that objection. Its use 
even for taking bearings of objects on the horizon is not interfered 
with by the globes constituting the* quadrantal correctors, even 
if their highest points rise as high as live inches above the glass 
of the compass-bowl. It is founded cm the principal of the 
camera lucida. The observer when taking a bearing turns the 
instrument round its vertical axis until the mirror and lens 
are fairly opposite to the object, lie then looks through 
the lens at the degree divisions of the compass-caul, 
and turns the mirror round its horizontal axis till 
he brings the image of the object to fall on the caul. 
He then reads directly on the card the compass bearing of 
the object. Besides fulfilling the purpose for which it was 
originally designed, to allow bearings to be taken without im- 
pediment from the quadrantal correctors, the a/imuth mirror has 
a great advantage in not rcauiring any adjustment of the instru- 
ment, such as that by which, in the pi ism compass the hair is 
brought to exactly cover the object. The focal length of the 
lens in the azimuth mirror is about 12 per cent, longer than the 




/ 


radius of the circle of the compass-caul, ami thus, by an tie- j a degree by turning the instiument so that the red point, which 
mentary optical principle, it follows that two objects a degree 1 y 0 u see below the lens, shall point within a degree of the posi- 
asunder on the horizon will, bv their images in ilw. ,«u , . . ... .1 • 1 r \ 


f the compass-card by the image of 



Thus it is not necessary to adjust it exactly to the direct position 
for the bearing of any particuUi object. If it be designedly put 
even as much as 4 0 awry on either side of the direct p.Kiium, the 
error on the bearing would hardly amount to halt a degree. If 
the instrument were to be used aolely for taking bearings ol 
objects on the horizon, the focal length of the lens .should t>c 
made exactly equal to the radius of the circle, and thus even the 


.7 , , . j origin sun uy iucui umi 17 ; iuc suu been us a 

•moll error of '12 in the bearing for one degTee of error in the | fine point on the degree division, or between two, and it is easy 


image ol the object is thrown directly i 
scale of the compass-card. The degree of illumination may I»e 
made less or more, according to laintncss or brilliance oi the 
object, by holding a binnacle lamp in the hand at a greater or 
less distance, and letting its light shine on the ;>oruon of the 
compass-card circle seen through the lens. Indeed, with the 
azimuth minor it is easier to take the ! tearing of a moderately 
bright star by night than of the sun by day : the star is seen as a 


setting would be avoided. But one of the most important uses 
of the azimuth instrument at sea is to correct the compass by 
bearings of sun or start at altitudes of from o° to 50 or uv’ 
above the horizon. The actual focal length is chosen to suit an 
altitude of 27*, or thereabouts (this being the angle whose 
natural secant is 1*12). Thus if two objects whose altitudes are 

1 Report of paper read to the Royal United Service Institution, February 
4. by Sir Wn. Thomson, LL.D.. F.R.S., P. R S H. , Professor of Natural 
Philosophy in the University of Glasgow, and Fellow of Sl Pour’s College, 
Cambridge. Revised by the Author. [The Council of the R.U.S.I. have 
madly permitted us to publish Sir W. Thomson'* paper in advance, and have 
is use of the illustrations.— Ed. J Continued from p. 334. 


rum 


to read of its position instantly by otimation to the tenth of a 
degree. The easiest, as well as ihe nn-st accurate of all, however, 
is the sun when bright enough and high enough above the 
horizon to give a good shadow on the compass- card. For this 
purpose is the stout silk thread which you see, attached to the 
framcwoik of thjfygpmuth mirror in such a position that when 
the instrument is*pro;>criy placed on the glass of the compass- 
bowl, the thread is perpendic ular to the glass and through the 
central bearing-point of the compass. 

Another advantage of the azimuth mirror particularly im- 
portant for taking bearings at sea when there is much motion, is 
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at with it it is not necessary to look through a small aperture 
an instrument moving with the compass -bowl, as in the 
’dinary prism compass, or in the original nautical azimuth 
impass (described 280 years ago by Gilbert, Physician in 
rdinary to Queen Elizabeth, in hi* great^ Latin book. “ On the 
[agnet and on the Earth a great Magnet ”), which is very much 
ie same as that still in use in many of the.best merchant steamers. 

1 using the azimuth mirror the eye may be placed at any 
istance, of from an inch or two to two or three feet, from the 
Harass, according to convenience, and in any position, and may 
e moved about freely through a considerable range on either side 
f the line of direct vision through the lens, without at all 
isturbing the accuracy of the observation. This last condition 
; secured by the lens being fixed in such a position of the 
istrument that the divided circle of the compass-card is in its 
rincipal focus. Thus the virtual image of the divided circle is 
t an infinite distance, and the images of distant objects seen coin- 
idently with it by reflection in the plane mirror show no shifting 
n it, that is to say, no parallax, when the eye is moved from the 
entral line to either side. From the geometrical and optical 
irinciples explained previously, it follows also that if the 
zimuth instrument be used for taking the bearing of an object 
rhose altitude is less than 27°, then the effect of turning the frame 
arrying t j, c j C ns and mirror in either direction will seem to 
arry the object in the same direction relatively to the degrees of 
he card ; or in the contrary direction if the altitude exceeds 
7 0 . lJut if the altitude of the object be just 27", then the 
zimuth instrument may be turned through many degrees on 
ither side of the compass-card, without .sensibly altering the 
pparent positions of the objects on the degree-divisions. 


I.. — An Adjustable Deflector for comfLtilv dt term: nits g the 
Compass Ertor when Sights of Heavenly /> Jus or Compass 
Masks on Shore are not available . 

About thirty years ago Sir |Edward Sabine gave a method 
n which, by aid of deflecting magnets properly placed on pro- 
moting arms attached to the prism circle of tin* Admiralty 
tandard compass, a partial determination of the trior of 
he compass could be performed at any time, whether at sea 
r in harbour, without the aid of sights of heavenly bodies 
rl or compass marks on shore. The 

adjustable magnetic deflector before 
you is designed for carrying out in 
/ s practice Sabine’s method more rapidly 

and more accuiakly, and for extend- 
ing it, by aid iff Archibald Smith’s 
theory, to the complete determination 
of the compass error, with the excep- 
tion of the constant term “ A ” of the 
Admiralty notation, which in almost 
every practical case L zero, and can 
only have a sensible value in virtue of 
some very marked want of symmetry 
of the iron work in the neighbour- 
hood of the compass. 1 When it exists 
it can easily be determined once for 

1 I had a curious c»<c Jan Jy of the effect of 
untymmctncal iron on a midship steering com- 
Viuu, due to a steam-launch about thirty feet 
long placed fore-and art on the port stde of 
the deck with its how forward and its stern 
five or six feet before the thwart-ship line 
through the position <>f the compass. Adjust- 
ment having been performed by means ot the 
globes and magnetic corrector* to correct the 
quadrantal eiror ( T *), and the semicircular 
error, it was found (as was expected) that the 
compass was correct on the east and west 
points, but showed equal westerly errors of 
about on the north and south points. There 
were, therefore, appro* imatelv equal negative 
values of ** A M and " h ” each i|°. The cap- 
tain was, of course, warned of the change he 
would find when be was relieved of the steam 
launch at Rangoon, the port of his destination. 
The explanation of the westerly deviation 
»ben the ship's head was north or south, by 
the inductive magnetism of the steam-launch, 
•ccoeding to which its stern would be a true 
„ ***** when the ship is on the north course, 

rftoST™ ul s&fs.? 
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all and allowed for as if it were an index error of the compass 
card, and it will, therefore, to avoid circumlocutions in the 
statements which follow, be either supposed to be zero or allowed 
for as index error. 

The new method is founded on the following four principles 

1. If the directive force on the compass needles be constant 
on all courses of the ship, the compass is correct on all courses. 

2. If the directive force be equal on five different counts, it 
will be equal on all courses. 

3. Supposing the compass to be so nearly correct or to have 
been so far approximately adjusted, that there is not more than 
eight or ten degrees of error on any course, let the directive forces 
be measured on two opposite courses. If these forces are equal 
the compass is free from semicircular error on the two courses at 
right angles to those on which the forces were measured ; if they 
are unequal there is a semicircular error on the courses at right 
angles to those on which the forces were measured, amounting 
to the same fraction of the radian (57*3°) that the difference ol 
the measured forces is of their sum. 

4. The difference of the sums of the directive forces on oppo .ite 
courses in two lines at right angles to one another, divided by 
the sum of the four forces, is equal to the proportion winch the 
quadrantal error, on the courses 45" from those on which the 
observations were made, bears to 5 7 

The deflector may be used either under way or in swinging the 
ship at buoys. The whole proce-s of correcting the compass by 
it is performed with the greatest ease nnd rapidity when under 
way with sea room enough to steer -teadily on each course for a 
few minutes, and to turn rapidly from one course to another. 
For each operation the ship must be kept on one course for three 
or four minutes, if under way, by steering by aid of an auxiliary 
compass, otherwise by hawsers in the usual manner if sw inging 
at buoys, or by means of steam* tugs. A variation of two or 
three degiees in the course during the operation will not make a 
third, of a degree of error in the result as regards the final correc- 
tion of the compass. The deflector reading is to be taken 
according to the detailed directions in sections 14 and 15 of the 
printed 44 Instructions.” This reading maybe taken direct on 
the small straight scale in the lower part ot the instrument The 
divided micrometer circle at the top is scarcely needed, at it is 
easy to estimate the direct reading on tire straight scale to a tenth 
of a division, which is far more than accurate enough for all 
practical purposes. This reading with a proper constant added 
gives, in each case, the numtier measuring in arbitrary units the 
magnitude of the direct force on the compass for the particular 
course of the ship on which the observation is made. 

The adjustment by aid of the deflector is quite as accurate os 
it can lie by aid of compass marks or sights of sun or stars, though 
on a clear day at any time when the sun’s altitude is less than 40’, 
or on any clear night, the adjuster will of course take advantage 
of sights of sun or stars, whether he helps himself also with the 
deflector or not. 

III. — A r ew Form oj Marine Dipping Needle for facilitating the 
Correction of the Heeling Error . 

This instrument is designed as a substitute for the vibrating 
vertical needle, hitherto in use for carrying out the observations 
of vertical force, whether on board ship or on shore, required for 
performing the operations described in 1 'att iii. Section 4, and 
ths last three pages of Part iv. of the Admiralty Manual. It 
consists of a light bar-magnet or “ needle” of hardened steel 
wire, supported by means of a very small aluminium cradle on a 
stretched platinum wire, of which the two straight parts on the 
two sides of the needle are, as nearly as may be, in a line through 
its centre of gravity. One flat end of the needle is painted white, 
with a black line through its middle parallel to the platinum 
wire. When the instrument is properly placed for use the 
platinum wire is horizontal, and the needle is brought into a 
horizontal position by turning one end of the platinum wire until 
the eUstic force of the torsion balances the turning motive 
(or ** couple ”) due to the vertical component of the magnetic 
force of the locality. A divided circle is used (as the torsion 
head of the original Coulomb’s Torsion Balance) to measure the 
degrees of torsion to which, according to Coulomb’s original 
discovery, the turning motive is proportional. Thus, the mag- 
netic moment of the needle being constant, the vertical component 
of the magnetic force in the locality of the observation is measured 

I simply in degrees or divisions of the torsion head. A glass plate, 
fixed lb a vertical position parallel to the platinum wire and dose to 
the painted end of the needle, has a horizontal score across it on the 
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level of the platinum wire. By aid of a totally reflecting prism, 
like that of the prismatic azimuth compass, with one side con- 
vex, the user of the instrument looking downwards sees when 
the black line on the end of the needle is exactly level with the 
score on the glass plate. This mode of sighting has proved very 
satisfactory ; it is very easily and quickly used, and it is so sensi- 
tive that with the dimensions and magnetic power of the instru- 
ment before you it shows easily a variation of vertical force 
amounting to -j of the earth's vertical force in this locality. 
The accompanying printed instructions for the adjustment of my 
compass describe in sufficient detail the way of using it for 
correcting the heeling error. 

In the instrument before you there is a divided paper circle in 
the bottom of the box to serve as a “dumb card,” to be used 
with the azimuth mirror when there may be occasion for the use 
of a non-msgnetic azimuth instrument. This appliance has 
nothing to do with the dipping needle, and is introduced 
because, while adding little or nothing to the cumbrousness of 
the instrument, it saves the adjuster the necessity for carrying a 
separate azimuth instrument with him. 

( To be continual .) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— -F rom the University Calendar for 187S we 
learn that the Undergraduates, who were last year 2,590, 
have now risen to 2,059, while the members of Convo- 
cation have increased from 4,870 to 5,020. During the year 
320 have taken the degree of Master oi Arts, and 446 that of 
bachelor of Arts. The number of m.itnculations, which in 
1868 was 579, and which in 1876 was O50, rose in 1 S77 to 770. 
But this increase was due to the number of candidates for a 
musical degree. The list of members of Congregation- that is, 
of the legislative body of resident mcmbeis ol Convocation — 
has increased, but only slightly. In 1S7O they numbered 314 ; 
in 1877, 322. But the proportion between clergymen and lay- 
men has considerably changed during the year, in 1876 there 
were 180 clergymen and 1 34 laymen ; in 1S77 the laymen have 
risen to 154, and the clergymen have (alien to K»S. Ol the 
wdiolc body of Fellows (exclusive of Christ Church), resident 
and non-resident, there are at present m2 laymen and 116 
clergymen. 

Cam hr me. r..— The Council of the Senate having had under 
consideration a letter from Prof, liughis, Wood wardian Pro- 
fessor of Geology, representing the need for additional assist- 
ance, propose that an assistant be appointed, with a stipend of 
200/. per annum, whose duties shall be to assist the Professor in 
the arrangement and care of the geological collections, to give 
such instruction and demonstrations ns may 1 c required, and to 
assist students making use of the imisuim. It is proposed to 
vest the appointment in the Professor, with the consent of the 
Vice-Chancellor. 

Edinburgh.— A site has been secutcd in Chambers Street, 
dose by the University, for the erection of a new school of 
nedicine for extra-academical teacher-., on the spot formerly 
>ccupied by Minto House, so long the scone of the demonstra- 
tions and prelections of eminent extra imual lecturers. 

Taunton College School.— A niiuo.copic cabinet by 
Smith and Beck, with other valuable appmatus, has been pres- 
ented to the Rev. W. Tuckwcll by his late asM.stant-mastcrs at 
he Taunton College School, as an cxpi ession of their personal 
ympathy and their recognition of the services rendered by him to 
he higher education. 

Prussia. —January 20 was a red letter day for a number of 
irofessors in Prussian universities, no less than fifteen receiving 
rders of different ranks from the Emperor William. 

Dresden.— On May I the Royal Polytechnic Institution at 
Dresden will celebrate the fiftieth anniversary of its foundation. 
)riginaliy confined to the narrowest limits, the Institution has 
apnlly developed, and is now one of the most frequented poly, 
schnic schools of Germany. 

Greifswald.— The attendance on the university shows a 
lecrease as compared with the past summer. The students 
lumber 43 in the theological faculty, 73 in the legal, 126 in the 
thilosophical, and 218 in the medical. The corps of professors 
nd pnvat-docenten is at present 6a A library of 60,000 


volumes, well equipped laboratories and collections, and ample 
revenues place Greifswald on a par with most German universities, 
but for a number of years it has failed singularly to compete in 
point of attendance with many poorer centres of study. r 

Tubingen.— The university shows at present the highest 
winter attendance since its foundation. The students are divided 
as follows : Theology (evangelical), 215, (catholic), 108; law, 
256 ; natural sciences and medicine, 222 ; philosophy, 145. 

Munster.— -Prof. R. Sturm, of the Darmstadt Polytechnic, 
has been appointed to the chair of mathematics, rendered vacant 
by the late death of Prof. Heis. The number of students at 
present is 312. 

Berlin. — Prof. Schwedener, of Tubingen, has received a call 
to Berlin to fill the second professorship for Botany lately 
created at the University. J 

Vienna.— In the lately presented educational budget of 
Austria the sum of 50,000/. is appropriated for the erection of 
new buildings for the Vienna University. 

Dori’AT. — The hitherto rigorous rule of Russian universities 
requiring from all instructors the possession of Russian diplomas 
of the doctorate, &c., has been modified in the case of Dorpat, 
recognition being made of foreign degrees and professorial 
positions. 

Siberia. — The Imperial Commission appointed to settle the 
long-debated question as to the University of Sit>eria, has defi- 
nitively given the preference to Tomsk, against Omsk. We are 
glad to learn this result, because of the central position of 
Tomsk, its larger population, not exclusively administrative, as 
at Omsk, and the larger number of secondary schools. Several 
Siberian merchants have endowed the future University with 
considerable sums of money. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 31.— “On the Expression of the 
Product of any Two Legendre \ Coefficients by means of a Series 
of Legendre’s Coefficients,” by Prof. J. C. Adams, F.R.S. 

Royal Society, February 24.—“ On the Use of the Reflec- 
tion Grating in Eclipse Photography,” by J. Norman Lockyer, 
F. R.S. 

The results obtained by the Eclipse Expedition to Siam have 
led me to think that, poasiblv, the method of using the coronal 
atmosphere as a circular slit, suggested by Prof. Young and 
myself, for the Indian eclipse of 1871, might be applied under 
very favourable conditions, if the ; rism or train of prisms hitherto 
employed were replaced by one o! those reflection gratings with 
which the generosity of Mr. Rutherfurd has endowed so many of 
our observers. 

To test this notion I have made some experiments with a 
grating, which I owe to Mi. Uutherfurd’s kindness, containing 
!7,2So lines to the inch. The results of these observations 1 
have now the honour of laying before the Royal Society. 

Jn front of the lens of an ordinary electric lamp, which lens 
was adjusted to throw a parallel beam, I have introduced a 
circular aperture, cut in cardboard, forming an almost complete 
ring, some two inches in interior diameter, the breadth of the 
ring being about inch. This was my artificial eclipse. 

At a distance from the lamp of about thirteen yards, 1 mounted 
1 3l inch Cooke telescope, of fifty-four inches focal length. 
Some distance short of this focus I placed Mr. Rutherfurd’s 
grating, and, where the first order spectrum fell, I placed a 
focussing screen. To adjust for slurp focus, in the first instance, 
the grating was so inclined to the axis of the tele-cope that the 
image of the ring reflected by the silver surface adjacent to the 
grating was thrown on to the screen. This done, the grating 
was placed at right angles to the axis, and the spectrum of the 
circular slit, illuminated by sodium vapour and carbon vapour, 
photographed for the first, second, and third orders on one side. 
The third order spectrum, showing the exquisite rings due to the 
carbon vapour flutings was produced in forty-two seconds. The 
first order spectrum, ato submitted to the Society, was produced 
in the same period q0|faBe, and was very much over-exposed ; it 
is, therefore, I think not expecting too much that we should be 
able to take a photograph of the eclipse, in the third order, in 
two minutes ; out let us make it four. Similarly, we may hope 
for a photograph of the second older in two minutes, and it is, I 
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think* highly probable also that a photograph of the first order 
may be obtained in one minute. 

It is clear then that, by mounting photographic plates on both 
sides of the axis, one solidly mounted equatorial of short local 
length may enable us to obtain a large number, with vary- 
ing lengths of exposure, of the next eclipse. I have in- 
sisted upon the solidity of the mounting because, if any one 
plate is to be exposed during the whole of totality, the in- 
strument must not be violently disturbed or shaken while the 
eclipse is going on. I think, however, it is quite possible to 
obtain many photographs, of the lower order spectra, without 
any such disturbance. The same plate may be made to record 
three, or even four, exposures in the case of the fir>t order, by 
merely raising or lowering it after a given time, so that a fresh 
portion of the same plate may be exposed, by means of a rapid 
screw or other equivalent contrivance. Similarly, the plates on 
which the spectra of the sec&nd order are to be recorded may be 
made to perform double duty. 


Linnean Society, February 7.—- Prof. Allman, F.U.S., 
president, in the chair. — Sir John Lubbock, l>art., read a paper, 
“Observations on the Habits of Ants,” being his fifth contri- 
bution on this subject. In continuation of former experiments 
he finds that ants recognise old acquaintances and attack strangers. 
Their intelligence is questionable in cases where a thin circle of 
glycerine bars their access to honey which they have already 
visited by a paper bridge, for when the latter is taken away they 
do not pile up a few grains of earth and thus cross the barrier. 
Spite of the many observers and plentifulness of ants’ nests, it is 
still doubtful how their nests commence. Sir John’s experi- 
ments show that the workers of Lasias flavus will not adopt an 
old queen from another nest. Rut on the other hand, the iiuccn 
of Myrmica ruginodts has the instinct of bringing up larv.v and 
the power of founding communities. As to intimating to each 
other discovery of food, he considers this does not necessarily 
imply any power of describing localities, but rather by a 
simple sign co-workers accompany each other to the treasure. 
They do not summon their brotherhood by sounds to a 
repast found by one or another. Thei* affection t for friends 
is outbalanced by hatred of strangers. A few of each kept 
prisoners in separate bottles with wide meshed mu»lm over 
the mouths, those free outside again and again excitedly 
endeavoured to attack the latter, but used no means to free 
the former, their own companions. Further experiments prove 
scent more than sight guides them in following up food which 
has been shifted in position after its having been partaken of, 
and a return to the nest made. Ants avoid light when thrown 
into their nests, and they then congregate into the darkest 
corners. Taking advantage of this habit by a series of 
ingenious experiments — wherein strips of coloured glass, in 
other instances shallow cells containing coloured solutions, such 
as fuchsine, bichromate of potash, chloride of copper, Ac., were 
used— Sir John arrives at the conclusion that they arc influenced by 
the sensation of colour, though probably different from the effect 
produced in man. A predominate preference is given to red, green 
follows, yellow comes next, while to blue and violet there appear* 
to be a decided aversion. The longevity of ants would seem 
greater than generally admitted, some specimens of Formica 
fusca being at least five year* old.— Mr. Thiselton Dyer made a 
brief communication on the so-called “ rain-tree ” of Mogo- 
baraba, South America, an account of which we give elsewhere. 
— Then followed a paper “ On the shell of the Bryozoa,” by Mr. 
Arthur W. Waters. The points he more particularly drew 
attention to were The great difference of the young and old 
cells caused by a constant growth of shell-substance, so that the 
older looecia become closed up. This growth progresses at 
Ttnou » rates. Passing through the shell are tubes filled with 
corpuscles of the chylaqueous fluid, which thus become oxidised. 

ncnrous filament of the colonial connection the 
to be rather for the supply of material from one 
10 MWtlier * He further suggests that the 
**J7J*J &5L* Plates in the walls of the colonial con- 
nection should be tiled as a factor in specific detff r m * T>a ^° n l 
and especially would it be useful in comparing recent and fossil 

the Piping to maintain the vitality of 

the colony when the polypi disappeared.— Messrs. A, 

The President having put the motion, it was unanimously re- 
to ^C.T. Ernst von Siebold 


Zoological Society, February 5.— Prof. Mivart, F.U.S., 
vice-president, in the chair.— rrof. Mivart read a paper entitled 
“Notes on the Fins of Elasmobrancb% with Considerations on 
the Nature and Homologies of Vertebrate Limbs,” wherein the 
author detailed his dissections of the fins of Klasmohranchs, 
which dissections had convinced him that the paired and arygos 
fins are of similar nature. He represented them all to have resulted 
from the centripetal growth and coalescence of a primitively 
distinct series of cartilaginous rays developed in longitudinal 
folds, of which one was dorsal, one ventral, and two were lateral. 
He also advocated the view that the limb-girdles remit from the 
further centripetal growth of the coalescing hmlv-cartilages, which 
growth seeks a point d'appui the pectoral limb-girdles in tidies 
shooting upwards and downwards, as well as inwards to obtain 
a firm support, and, at the Fame time, to avoid the visceral cavity, 
lie contended that the Archipterygium was not to be sought for 
in Ceratodus , which he by no means regaidcd as a primitive type 
of structure, but rather in Kaia anil especially m the venirals 
of Polyodon, He objected to Gcgenbaucr’s view that the 
metapterygium formed the limb axis of the chciropterygium, 
advocating instead the propterygium, or, if not that, then the 
mesopterygium. He cited the varying conditions described as 
evidences of the presence of an innate intra-organic polar force 
as the main agent in morphological modifications. — A communi- 
cation was read from Mr. W. A. Forbes, F.Z.S., containing an 
account of the birds collected by the Chalt'cnqcr Expedition at 
(Jape York and on the neighbouring islands. The collection 
consisted of sixty-one skins referable to thirty-eight species, all, 
or nearly all, of which belonged to well-known Australian forms, 
one or two only being uncertain on account of the immature 
condition of the specimens. — A communication was read from 
Mr. Francis Nicholson, F.Z.S., in which he gave ail account ol 
a small collection of birds made : .n the neighbourhood of Abco- 
kuta, West Africa. Amongst these was a new species of Finch 
which was proposed to he called A madina sharhn. — The Rev. 
S. J. Whitmec, C.M.Z.S., read a paper on the mode of the 
modifications of anger, fear, &c., in fishes, and on the use of 
their spines, as observed by him during his residence in the 
Samoan Islands. — Messrs. P. L. Sclatcr and(). Salvin gave an 
account of the collection of birds made by l’rof. Steere during 
his rceent journey across South America, from Pata to Callao. 
The 91 1 specimens obtained were stated to be referable to 362 
species, of which five were described as apparently new to 
science, and proposed to be called Oryzohrus at tiros frit, 
Myiarchus semirujus , Furnarius pilcatu r, Capita stccni\ and 
Ciypturus transjasciatus. — Prof. Garrod read a note on the 
anatomy of the Binturong, Artie tis binturon t;, and the fourth 
portion of his scries of notes on the anatomy of passerine birds. 
— Mr. Howard Saunders, F.Z.S., read a paper cm the sub- 
family of the Larin t r t or Gulls, being a monographical revision 
cd the group, which he considered to consist of the genera 
Pagophila, A'issa, f.arus, Khodostcthia , and Xcma, containing 
altogether forty-nine species. With regard to Fagophi/a, he 
drew attention to a structural peculiarity which appeared to 
have been previously unnoticed, ue . , the junction of hallux to 
the inner toe by a serrated membrane. Mr. Saunders also 
remarked upon the occasional presence of a small but well- 
developed hind toe and claw in individuals of the Kittiwake 
( A'issa trtdactyla) from Alaska.— A communication was read 
from Mr. Martin Jacoby, containing descriptions of some new 
species of phytophagous coleoptcra. — Two communications were 
read from Lieut. -Col. R. H. Beddome, C.M.Z.S. The first 
gave a description of a new form in the family of Tree-agames 
from the higner ranges of the Anamallays, proposed to be 
named Lophosarea anamallayana. The second contained the 
descriptions of some new species of Uropcllidot % from Southern 
India. 

Anthropological Institute, February 12 .— Mr. John Evans, 
D.C.L., F.K.S., president, in the chair. — Mr. 11. C. Sorby, 
F.R.S., read a paper on the various colouring matter met with 
in human hair. In this paper the author described the manner 
in which the various coloured substances met with in human hair 
may be separated and distinguished. Four quite different and 
well characterised pigments have been obtained, but of these two 
serve to modify the tints of hair to only a very limited extent. 
The general colour is mainly due to a black and a brown-red 
pigment, both of which can be easily obtained in a separate form, 
and used like water colours, as shown by the numerous drawings 
which were exhibit ed. All the varying tints of blade, brown, 
dark and lighter red, and most of the pale tints axe easily provad 
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to be due to a variation in the total and relative amounts of these 
two substances as shown by a series of comparative analyses. 
The paper concluded with some remarks on the bearing *of these 
facts on ethnology, and with a consideration of the probable 
explanation of certain changes in the colour of hair occasionally 
met with, but not yet fully understood.— The Director then read 
a paper by the Hon. Chas. C. Jones, jun., on bird-shaped mounds 
in Putnam County, Georgia. 

Meteorological Society, February 20.— Mr. C. Greaves, 
F.G.S., president, in the chair. — I)r. Tripe read a paper on 
the winter climate of some English sea-side health resorts. The 
places selected were Scilly, Torquay, Penzance, Guernsey, 
Barnstaple, Ventnor, Llandudno, Ramsgate, and Hastings, and 
the climatic features of each were compared with those of 
London. The remits of this discussion may be briefly summed 
up as follows, viz. : — The mean daily winter temperature of these 
seaside places, and especially of those situated on the coast of 
Devon and Scilly, is higher than at London ; the mean daily 
maxima and minima are also higher, and especially the latter ; 
so that the daily and monthly ranges of temperature arc smaller ; 
the mean humidity is less, the general direction Jof the wind 
about the same, but the number of rainy days and the rainfall 
are greater at the sea-side. As regards the wind, therefore, the 
chief point to be especially noticed is the amount of shelter 
afforded by high lana, at at Ventnor, and especially of protec- 
tion against the stormy and cold winds which ordinarily prevail 
at the end of February and in March. The soil also should be 
considered, as heavy rains at gravelly and chalky places are not 
f.o objectionable as on clayey giound.— The discussion on this 
paper was adjourned until the next meeting, which will be held 
on March 20. — The following were elected Fellows of the 
Society : — W. C. Baker, W. Porridge, \V. M. Burke, Rev. 
J. A. L, Campbell, Prof. J. Eliot, Ficut. C. S. F. Fagan, C. 
II. Holden, Prof. H. J. S. Smith, Capt. \V. Watson, C. 
Woollett, and Miss K. A. Ormcrod. 

Institution of Civil Engineers, February 12.— -Mr. Bate- 
man, president, in the chair.— The paper read was on the eva- 
porative power of locomotive boilers, by Mr. J. A. Longridge, 
M. Inst. C. K. 

Fakis 

Academy of Sciences, February 18.— M. Fizeau in the 
chair. — The President gave an account of the funeral of M. 
Claude Bernard on the 16th inst., and the discourses pronounced 
by MM. Dumas, Mczicres, and others. (These are published in 
the Comptes Rmdus .) — Meridian observations of small planets at 
the Greenwich and Paris Observatories during the fourth quarter 
of 1877, by M. Villarceau. — On sonic applications of elliptic 
functions (continued), by M. I termite. — Experimental researches 
on the fractures traversing the earth’s crust, especially those 
known as joints and faults (continued), by M. Daubrce. His 
object is to show that torsion may account for many of those 
effects.— Tibio-calcancan resection, by M. Sedillot.— Refutation 
of M. Pasteur’s criticism of his opinion as to the origin of alco- 
holic yeaat and lactic yeast, by M. Ticcul.— The vibrations of 
matter and the waves of the ether in visiou, by M. Fave. 
—Remarks on the satellites of Mars, by M. Roche. He con- 
siders the first satellite comparable to the inner ring of Saturn 
in its origin ; it owes its existence (as satellite) to being 



the same.— Presence of magnetic spherules similar to those of 
atmospheric dust, in rocks belonging to ancient geological 
periods, by MM. Mcunier and Tisiandier. If the identity be 
admitted, we must infer that the layers of the earth’s crust 
contain materials of cosmic ori(*in which fell in a very distant 
epoch (such particles are found w the Devonian series). It is 
important to determine where they first appear.— On the 
vibratory forms of solid and liquid bodies, d prvfoi of a note by 
M. Dubois, by M. Decbarme. A claim of priority.— Separation of 
the non-femiginous dements of rocks, based on their difference of 
specific gravity, by M.Thoukt. The specific gravity of most of the 
essential minerals of rocks varying between 22 and 3: these may be 
separated from ea ch other by immersion in solutions which are with- 
out chemical action on them, but whose specific gravity is comprised 
between the same limits. Such are solutions of iodide of mercury in 
iodide of potassium. (Details of the method are given. )— On the 
state of pnylloxerised vines in the commune of Mezel (Puy-de- 
D6me),‘by M.Truchot.— Theorvof Vesta ; per f 0 r hatioqs dependent 
on the tirst power of the perturbing masses, by M. Leveacu— On the 


special conditions in the contour of plates, by M. Boussinesq.— 
On the conditions for a quadratic form of * differ ential s to be 
transformed so that its coefficients lose a part or the whole of 
the variables they contain, by M. Levy.— On the summatory 
formula of Maclaurin and interpolar functions, by M. Genoccht. 
— On* Bell telephones and string telephones, by M. Breguet 
By attaching a string telephone (with parchment membrane) to 
any point of a Bell telephone, one may hear through it a person 
using a Bell telephone. Several string telephones may thus be 
connected. A mode of making the string telephone more prac- 
ticable is described.— On telephony, by M. Salet A telephone 
is described in which the movements of the two membranes are 
absolutely correspondent, the great electric resistance of liquids 
being utilised for the purpose, — On the ebullition of superposed 
liquids, by M. Gemez. — Extraction of gallium, by MM. Lecoq de 
Boisbaudran and Jungfieisch. The authors had obtained 62 
grammes of metallic gallium by treating 4,300 kilogrammes of 
Bensberg blende (the method is described). — Method of volumetric 
determination of potash, by M. Carnot — Dissociation of hydrate 
of chlorine, by M. Isambert. With regard to solubility of chlorine 
in water, he says that under y° it is only the hydrate that is formed 
and dissolved in the water ; above this temperature, at ordinary 
pressure, there is merely a solution of a gas in the water. Air 
passed through a solution of chlorine under </' gradually carries off 
all the chlorine, as if there was solution and not combination. — 
Action of chloride of bemoylc on leucine, by M. Destrem. — 
On the identity of muscular mosite and vegetable sugars of the 
same composition, by MM. Tanret and Villiers.— On the pre- 
paration of amylene, by M. F.tard. — Experimental reseat ches on 
the maturation of the grape, by MM. Saint Pierre and Magnien. 
—On some volatile products of coal-pits set on fire, by M. 
Mayen<,:on. He examined efflorescences round the fumeroles 
(the pits were in the Loire valley). The most abundant sub- 
stances are ammoniacal compounds, arsenic, aluminium, iron, 
chlorine, and sulphur.— < >n the conditions of development 
of ligula, by M. Duchamp. - Sensations of light and colour 
in direct and indirect vision, by MM. Landolt and Char- 
pentier.— On the geological constitution of the Island of 
Reunion (first part), by M. Vclain. The succession of vol- 
canic phenomena seems to be similar to that at Santorini. — 
Origin and distribution of limestone in maritime sands, by M. 
Conteiean. — Barometric differences lietween neighbouring stations 
according to the direction of the wind (continued) by M. Ren oil 
— On the Hash of lightning which caused the burning of the 
belfry of Toucy (Yonnc), on January 25, by M. Rochd. 
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REPRESENTATION OF SCIENCE AT THE 
PARIS EXHIBITION 

W E are glad to know that the interest shown in the 
Loan Collection of Scientific Apparatus at South 
Kensington and the benefit to the nation at large to be 
derived from such displays have not been lost upon the ! 
organisers of the French part of the forthcoming Exhi- ; 
bition. | 

Among the most energetic and most enlightened of 
these organisers we must count M. Bardoux himself, the 
new Minister of Public Instruction, under whose auspices 
for the first time a well-developed scientific side will form 
part of an International Exhibition. Culture will be 
added to industry. Research will have its place, side by 
side with the applications of science. 

The attempts to give prominence to this side of the 
exhibition on the part of the French are as remarkable as 
the complete neglect of everything touching science by 
our own Commission. For them apparently science does 
not exist, except the science that pays, in the shape of 
large engines and looms, fine stuffs, machine-made jewel- 
lery, and the like. England will have its Burlington 
Arcade, but not its Burlington House. We gi\c the Com- 
mission credit for having u worked ” the commercial 
world well ; we only complain that the possibility of there 
being anything worth exhibiting from the scientific point 
of view never seems to have occurred to them. 

The antithesis wc have drawn between the Burlington 
Arcade and Burlington House well represents the great 
point of the forthcoming Exhibition. There will be a 
gigantic shop on the Champ de Mars, there will be a 
gigantic temple devoted to the pure sciences and to 
pure art in the Trocadero. The river will separate the 
source from the application ; instruction in science and 
art from commerce and industry. 

Hence it is that M. Bardoux, having already organised on 
a large scale the representation of the fine arts and public 
instruction, is now organising what is to be called the 
“ scientific display.” This part of the work, important 
though it be, will be rendered very simple to the Minister, 
as the matter will be left almost entirely in the hands of 
the men of science themselves, including, of course, those 
men of science who direct important branches of the 
public service as well as individual investigators. 

Thus each Government department will show the way in 
which its scientific work is done. The three new Govern- 
ment observatories in Paris will exhibit either results or 
methods. There will be a complete collection illustrating 
the various scientific missions which F ranee has under- 
taken during the present century, and all the publications, 
scientific, historic, and artistic, which have been published 
by the state will be there for all the world to see. 

Not only, therefore, w iU ^ a true Loan Collection 

of Scientific Apparatus, but the example set by the South 
Kensington Conferences wills also be followed. The enor- 
mous budding m the Trocadero contains a lecture theatre 
capable of holding upwards of 4^00 people. * This will 
be used for lectures in scientific and kindred subjects, 
for which arrangements are now being made. It is , 
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impossible that the Trocadero buildings can be ready by 
May 1, so there will be ample time for these arrangements 
and for the others, to which we may briefly allude. 

The French Association for the Advancement of 
Science will conduct a large number of scientific experi- 
ments on a great scale, and a large number of exhibitors 
will take advantage of the meeting of that association 
to exhibit experiments relating to their special pursuits. 

Every facility will also be given to scientific socie- 
ties for summoning to a special congress those pro- 
secuting the same line of research. The number of 
these useful assemblies is increasing daily. It would 
occupy too much space to give a list of all the societies 
which will hold such meetings, but many circulars illus- 
trating the development of this sectional movement have 
already been printed. 

Lecture-rooms will be furnished g/at/s, lectures will 
be advertised on a large scale, and, as far as possible, 
Government apparatus will be at the disposal of 
inventors for conducting the experiments required to 
illustrate their lectures. What has been done at the 
provisional Ethnographical Museum, to which we have 
already referred, may be considered as a fair specimen of 
what will be done on a larger scale at the Trocadero 
Palace and other suitable buildings. 

It may be said that nothing will be spared to make the 
Exhibition useful to science and intelligible in its scien- 
tific aspects for the largest number of people. 

Surely England might have been* able to contribute 
something of interest to this most interesting side of the 
Exhibition ? Wc surely must, after all, be merely a nation 
of shopkepcers seeing that our Royal Commissioners have 
doubted our capabilities in any other direction ! 


METROLOGY 

Inductive Metrology ; or, The Recovery of Andeut Mea- 
sures from the Monuments . By W. M. Flinders Betrie. 
(London : Saunders, 1877.) 

T HIS work has a somewhat ambitious title, but it may 
fairly claim to be written upon a scientific basis, and 
it bears evidence of much study and laborious research. 
It is an attempt to carry out generally the method 
originated by Sir Isaac Newton, in his well-known 
Dissertation on Cubits, of determining the length of the 
ancient Egyptian cubit from some of the measured 
dimensions of the great pyramid. By a similar process 
the author has endeavoured to determine the ancient 
standards of linear measure in various countries from the 
measurements of remaining monuments. No allusions 
are made to weights and volumes, but only to linear 
quantities, as these alone are shown by the architectural 
remains. 

In accordance with WhewclTs definition of u induc- 
tion,” Mr. Petrie says that “ inductive metrology ascertains 
the ‘general truths ' of the units of measure in use from 
the * particular facts 9 of those multiples of measures which 
ancient remains preserve to us.” He assumes that in the 
construction of all such works, if a measure existed, it 
would be used, and that whole numbers would be used in 
preference to fractions and round numbers in preference to 
uneven ones, merely for convenience in the work. We know 
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this to have been the case with regard to the various dimen- 
sions of the tabernacle constructed by Moses, of Solomon’s 
Temple, and the later temple as described by Ezekiel, 
The length of the Royal Egyptian Cubit was determined 
by Sir Isaac Newton, from Greaves’s measurements in the 
great pyramid, to have been between 20 62 and 2078 
English inches. Amongst these measurements the so- 
called King’s Chamber was found to be 20 of such cubits 
in length, and 10 in breadth. The passages were 2 cubits 
broad. The principal gallery was 4 cubits broad, with 
a middle way of polished marble 2 cubit 3 broad, 
and a raised bench on each side 1 cubit broad and 
1 cubit high. In Newton’s time, no direct evidence of 
the true length of the ancient Egyptian cubit had been 
brought to light. We now know from several ancient 
standard cubit rods since discovered, that the mean 
length of the royal Egyptian cubit was equal to 20*67 
English inches. In this essay Mr. Petrie states that all 
the deduced units of measure were in every instance found 
in a similar way independently of any known standard, and 
have not been obtained by trying whether the measures 
would fit any known unit. As to standards of measure, 
they arc only employed by the author to subject assump- 
tions to proof, where such can be obtained. 

The least number of measurements that suffice to give 
a unit with tolerable cct taint y is assumed to be three. 
Long lengths were found of little value in obtaining the 
unit, and moderately slioit lengths from about 2 to 20 
feet arc stated to be the be.t. After showing the 
several modes of ascertaining ns marly as may be the 
unit of measure from a given number of actual measure- 
ments, that is to say, the ratio between them, the process 
adopted has been to gioup together those units of any 
one country and age that seemed to be identical, or 
derived irom and related to one another, and thence to 
deduce the mean unit. In cvciy case the probable error 
has been computed and stated. This probable error is 
assumed to arise from original errors in planning and 
executing the work, and not in the more recent measure- 
ments, as with reasonable caution such errors may be 
tolerably avoided. 

The extent of the work undertaken by the author may 
be judged of from the statement that more than 600 
buildings and other remains have been examined and their 
constructors’ units deduced from the mean results of over 
4,000 measurements. A considerable number of them 
were made by the author, many being of objects in the 
British Museum. To insure correctness the English 
measure used by him was verified as to its accuracy at 
the Standards’ Office. 

The first series of groups relate to Egyptian architec- 
tural remains, generally from the fourth dynasty to the 
Roman period. The deduced units of the measurements 
of 101 monuments arc stated in English inches and deci- 
mal parts of an inch, and the number of independent 
lengths from which each such unit was obtained is also 
specified. The deduced units of one of these groups, con- 
sisting of twenty-eight different monuments vary only 
from 20*42 to 20*84 inches, the mean being 20*64, thus 
agreeing very nearly with the ascertained length of the royal 
cubit ■■ 20*67 inches. From the remaining monuments 
(he author deduces other units several of whi& are mul- 
tiples of the digit, the twenty eighth part of the royal 
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cubit. The common c ubit, or cubit of a man, equal to 
18*24 inches, has not yet been found inductively from 
lemaining monuments. 

The next series of monuments examined are those of 
Babylonia and Assyria, Persia and Syria, These countries 
are classed together as being intermixed in the style of their 
art and the nature of their architectural remains. The Je- 
suits of the measurements of 102 monuments are given, 
with various deduce] units of measure. The Persian 
monuments are chiefly those of Persepolis. It may be 
more interesting to refer to the Syrian monuments as they 
include those of Juda 1 and Palestine, and ol Moab. As 
an instance, the mean un.t of 25*01 inches (varying from 
24*57 to 25*55 inches) is found from six monuments, four 
of which are at Jerusalem. 'Phis is taken to be the 
mean length of the sacred Jewish cubit. It is to be 
observed that in his “ Dissertation on Cubits,” Sir Isaac 
Newton arrived at the conclusion that the length of this 
cubit was 24*83 inches. It is now generally considered to 
have been a little more than 25 inches, and it is supposed 
to have been the cubit measure taken fiom ChalJ.ca by 
the ancestors of the Jews, and to have continued in use 
by their posterity in Egypt and Palestine. 

The countries that follow are Asia Minor and Greece. 
The first of these aifouR eleven difieient units from 
eighty-four measured monuments. Eight of these unit; 
are known to have been used by nations th it ruled there, 
and the other three aic connected with the units of adja- 
cent countries. From < * recce and its colony Sicily th: 
results of the mcasim nunts of forty nine objects are 
given, including l'cl.isgu: and later monuments. 

Italy, Africa, and .Saidmia are next classed together. 
The results of the measurements of seventy-seven monu- 
ments are shown under the head of Italy, including 
Roman remains in 1 attain, Africa, and other countries 
probably constructed with Italian units of measure. 

The mediaeval remains in Ireland and England con- 
clude the several classed groups of monuments measured. 
The measurements of twenty-nine round towers and 
churches connected with them in Ireland give two 
deduced units. Out of eighty-one measured old English 
remains the inch and foot were found to be the units in 
sixteen cases only, the mean inch unit being equal to 
0*9998 of our present standard inch, showing that on the 
average the inch measure has not varied appreciably for 
centuries. Several other units of other countries are 
deduced from the remaining monuments. 

The last series of measurements arc those of rude stone 
remains and earthworks in various countries. At first 
sight it does not appear possible that such objects should 
lead to units of measure being derived from them ; but 
the results show, in the author’s opinion, that the more 
regularly constructed remains were made by a measure- 
using people. 

After mentioning the results of measurements partly of 
the dimensions and partly of the relative positions of 
various ancient stone remains and earthworks in this 
country and in France, the results of about seventy 
measurements of the dimensions of ancient North Ameri- 
can earthworks are stated to lead to a unit varying from 
12*50 to 1272 inches, with a mean of 12*6 inches, divided 
duodecwlly. The mean unit of twelve Mexican measure- 
ments was 10*65 inches. 
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The author claims, as the chief results of his inductive 
examination, to have determined from the monuments 
the true values of the Sacred Hebrew or Royal Persian 
cubit, the Royal Egyptian cubit, the Egyptian digit, the 
Assyrian cubit, the ancient Greek foot, the Olympic foot, 
the Drusiin foot, the Plinian foot, and the Pythic foot, 
toother with the probable errors of these determinations. 

He claims also to have feund that the principal standard 
units of length were in more extended use than was 
previously know n, and to have indicated the countries in 
which they were used. And also that he has brought 
to light manv other units ot length of which the knowledge 
ha l b 'en previously lost. 

It is not probable, however, that all persons who have 
giscn mature consideration to the contents of the work 
will cot, cur in the stated results or be altogether satisfied 
with some of the mean units obtained. In every case .a 
uric, clean ’cd fiom the actual measurements is stated, and 
n »t t'*e measurements riemselvcs. Hut a large propnr- 
ti, m of lie. sc deduced units are not whole numbers ot the 
mean unit obtained from them. Thu.-, taking one of the 
in..t inces most favourable to the author’s view's, out of 
t«tnty-eight Egyptian monuments, from which the mean 
length of the royal Eg\ptian cubit is obtained, twelve 
only of the deduced units are whole numbers, the others 
being \ at ion* fractions of the mean unit, and many of 
them, such as \ t ’, 1, ,’ rt , jj, §, d 0 , \ t are fractions not 
marked upon any ol the extant standard cubit rods, 
which arc divided only into seven palms and twenty-eight 
digit-. 

The C'.say will be read with much interest and advan- 
tage by those persons who have given the ir attention to 
metrological science. It appears, to be a valuable 
contribution to historical andethnologic.il literature, and 
to be a ground wcuk fur further researches on the subject. 

ULSiOKY OF ASTK(KXOMY 

II. 

w//. ///, ti\? As// anomie. Yon Rudolf Wolf. 

(Munchcn : R. Oldenbourg, 1877.1 

T N our former notice of this valuable addition to astro* 
* nomica! literature (Nature, vol. xvii. p. 259) 
ufutnee w.i& made to the great amount of information ! 
which the author has compressed within a moderate | 
space in the third arc! last section of his work which 
treats cf the newer astronomy/* We propose here to 
take a brief survey of the principal contents of this por- 
tion of the volume to assist the reader’s appreciation of 
the work. 

The third section is subdivided into four chapters— 

9 12. The first commences, as before stated, with Sir 
Isaac Newton’s discovery of the principle of universal 
gravitation, the publication of the “ Principia,** and the 
nr st application 0 f the new theory to the orbits of comets 
by Halley, whose meritorious connection with the pub- 
lication of Newton’s immortal work is well known. This 
is followed by some account of the foundation of the 
Observatories of Greenwich and Paris, and soon after- 
wards of those of Berlin and Copenhagen, whereby so 
great an impetus was given to practical astronomy ; of 
Richer*s expedition to Cayenne for the determination of 

1 Continued from p 


the solar parallax, from corresponding observations of the 
planet Mars, and the first ideas as to the applicability of 
transits of Venus for the solution of the same problem. 
The labours of the earlier workers in the Newtonian 
theory— of Bernoulli, Euler, Cl.iirault, and others, are 
particularised ; also Bradley’s great discoveries of the 
aberration of light and the nutation of the earth*s axis, 
together with his work in the field of observation, with 
the similar work of Tobias Mayer and Lncaille. 
Further on the same chapter treats of the labours 
of Lagrange, Laplace, Gauss, and others in theory, 
and of Hcrschcl, l’iazzi, Bessel, Struve, and others, in the 
practice of astronomy. Wc have some account of the 
“ Theoria Motus,** the “ Fundament. 1 Astronomic / 
amongst classical works, and of progress made in the 
solar, lunar, and planetary theories, and formation of 
tables and ephcmcrides. Amongst the remaining varied 
contents of this chapter there are notices of the discovery 
of Neptune, stellar parallax, the connection between solar 
spots and the earth’s magnetism, the application of pho- 
tography to astronomical purposes, and the introduction 
of the spectroscope. 

Chapter 10 is devoted to astronomical instruments and 
their uses, after some remarks upon methods of calcula- 
tion introduced in modern practice. There are brief 
notices of instruments in their various forms, from the 
complicated hcliomcter to the simpler appliances in the 
hands of observers, with descriptions of many of the more 
important purposes for which they have been brought into 
use. The chapter concludes with a reference to La- 
caillc’s memorable expedition to t he Cape of Good Hope 
and the expeditions undertaken on occasion of the transits 
of Venus in 1761 and 1769. 

Chapter 11, on 11 The Structure of the Heavens,” is 
as varied in its contents, amongst which wc may note : 
The periodicity of sun- spots, and the new views upon the 
physical constitution of the sun ; the ring of small 
planets ; the zodiacal light ; the meteor-streams and their 
connection with comets ; the physical condition of 
comets ; the distribution of the stars ; the Milky Way ; 
solar motion in space ; variable and double stars, and 
binary systems ; stellar spectra, star clusters, and ncbule. 

In Chapter 12 we have an account of the principal 
modern literature, periodical and otherwise, bearing upon 
astronomical science in its various branches. There 
arc notices of the works of Weidlcr, Lalandc, Bailly, 
Montucla, Delambrc, Littrow, Madler, and others, and of 
such works as the Acta F.rmUtorum , the Monatlichc 
Con espo/uiens and the Astro/wmisi he Nachnchtrn, 

It should be understood that the one chief advantage 
which the student is likely to derive from Prof. Rudolf 
Wolf’s u History of Astronomy ** will be a knowledge of 
the authors, methods, &c., with which it may be neces- 
sary for him to become acquainted in turning his atten- 
i tisn to any particular deportment of astronomy, an ad- 
i vantage that may not be immediately apparent from the 
title of the work. Prof. Wolf does not enter into any 
! amount of detail, nor indeed would it have been prac- 
; ticable within the limits of this volume. But as affording 
i in comparatively brief space an accurate idea of the 
] gradual progress and actual state of astronomical science 
| and a valuable guide to any one entering upon its study, this 
! book nmy be confidently recommended. J. R. Hind 
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OUR HOOK SHELF 

The Spectroscope and its Work. By Richard A. Proctor. 

Society for Promoting Christian Knowledge. (London : 
1877.) 

In a little work of 127 pp. Mr. Proctor has clearly and 
logically explained the principles of the science of 
spectroscopy, and has given a sketch of the main results 
of spectroscopic research into the nature of the sun, stars, 
and nebulae. 

One of the features of this book is, wc think, the logical 
manner in which the principles of spectroscopic analysis 
are developed from the facts gained by observation and 
experiment ; the steps of the various reasonings arc 
succinctly but clearly stated ; this is a point of much 
importance. In too many so-called scientific text-books 
there is a loose and illogical method of connect- 
ing facts, and conclusions drawn from these facts ; by 
the perusal of such books the general reader is cither 
strengthened in his prejudged conviction that science 
teaching is of little or no value as a mental exercise, or 
he is taught, often almost unconsciously, to believe that 
the generalisations of science and the facts of science rest 
upon exactly the same evidence. Another feature in Mr. 
Proctor’s little book is the adoption, necessarily to but a 
limited extent, of the method of historically developing 
the facts of the science of which he treats. The leading 
steps in the history of the most important advances in 
spectroscopy arc traced, frequently by quotation from the 
classical memoirs of the great workcis m the science. 

The book is divided into eight ( hapters, headed respec- 
tively “Analysis of Light,” “ Dark Spices in the Spec- 
trum,” “Various Order of Spectra,” “Interpretation of 
Solar Spectrum,” “Solar Prominences, t\c.,” “Spectra of 
Stars, &c.,” “ Atmospheric Lines in Solar Spectrum,” 
“ Measuring Motions of Recession and Approach.” 

Whether as an introduction to the fuller study of 
spectroscopic analysis, or as a work from which the 
general reader may gain a clear, and, so far as it goes, 
complete view of the science, Mr. 1 ‘motor's work is 
deserving of the warmest recommendation. 

M. M. Pa 1 1 ison Mr in 

The Great Thirst Laud ; a Hide tinough A \ifai, Change 

Tree State, Transvaal, and KaUkan Pe\e»i t By Parker 

Gillmorc. (London : Cassell, Better, and Galpin.) 

Captain Gii.i. work’s work is disappointing. The title 
suggests Major Butler’s “ Great l one Land,” bu‘ the 
result of a comparison of the two works would not be 
very favourable to Capt. Gillmorc’s. He has nothing 
new to tell the geographer, and many of the hunting 
stories are comparatively tame. The work is unneces- 
sarily large, and could with advantage be compressed to 
half its present sire. Still there arc a number of obser- 
vations on the Boers and the natives which will interest 
many, and there arc a few good lion stories. The book is 
handsomely got up. 


LETTERS TO TUT. TUI TOR 

[ The Editor does not hold himself /,»> opinions expressed 

by his con csfonJ cuts. Net /her . , v C undertake to return , 
or to correspond with the xvntfs , \ feinted manus* rifts. 
No notice is taken of anonymous *e^:tnunuations. 

[ 7 he Editor urgently requests cor rr spud r,:s to keep their letters <n 
short as possible. The pressure on : ;j space ts so great that it 
is iuif*>ssiMe rthenvise to ensure appearance etm oj com • 
tn union lions containing interesting and tur d facts. J 

Strychnia and its Antidote 

The following circumstance I think worth noticing. Wanting 
to banish some mice from a pantry, 1 placid on the floor at night 
a slice of bread spread over with butter m which 1 had mixed a 
threepenny packet of “ Battle’s vermin killer/’ wh ; ch*contains 


about a grain of strychnia along with flour and prussian blue 
The following morning I was roused by a servant telling me that 
a favourite skye terrier was lying dead. I found that the mice 
had dragged the slice of bread underneath the locked door and 
that the dog had thus got at it and eaten part equal to about 
one-sixth of a grain of strychnia ; it lay on its side perfectly rigid • 
an occasional tetanic spasm showed that life was not quite 
extinct. Having notes of the experiments made by direction of 
the British Medical Association last year, on the antagonism of 
medicines, and wherein it wa> conclusively proved that a fatal 
dose of strychnia could be reu'ralised by a fatal dose of chloral 
hydrate, and that the minimum fatal dose of the latter for a 
rabbit was twenty-one grains I at once injected under the dog’s 
skin forty-five grains of the chloral in solution, my dog being 
about twice the weight of a rabbit. In a quarter of an hour 
fancying the dog was dead, as the spasms had ceased and it lay 
apparently lifeless, I moved it with my foot, when it at once 
struggled to its feet and shortly after staggered to its usual 
corner by the parlour fire ; it took some milk, and except for 
being quieter than usual seemed nothing the worse for the ordeal 
it had passed through. 

That the fatal effects of a j» uionousdose of strychnia was thus 
counteracted so successfully by what I should say was a poisonous 
dose of chloral, given hyjxjdermically, is an interesting fact veri- 
fying the experiments I alluded to. Without such experiments on 
the lower animals, a medical man might often be found standing 
by helpless to aid his fellow man under similar effects of poison? 

Sudbury, Suffolk, February 27 J. Stsn.AiK H *idi.n 


Age of the Sun in Relation to Evolution 

I THINK 1 maybe permitted to point out that i>r. (.‘roll has 
missed w hat i had intended to l>c the main feature of my cri'ichm 
of his article on the 14 Age of the Sun in Relation to Evolution.” 
1 should therefore wish to reiterate that, in his theory, he take-, 
no account of the proper motions of the .stars in space. If 
it be true that suns or stars have been formed by the collision of 
bodies possessed of great energy, proper motion can be none 
other than the unused and unconverted energy of the oiiginal 
components. Supposing tD* forces before impact, to be equal 
ami opposite in direction, there can be no misunderstanding 
that the result will l»c the 'true convcrtion of the 44 motion 
of translation to moleculai motion,” /.<*., heat ; but this, ac- 
cording to the law of chances, must be of exceedingly 
1 arc occuirence. Yet, from our knowledge of the motions of 
the stars in space, this, or mimething very like this, has in- 
variably occurred. Surely here is a reduetio ad ahsurduni. In 
conclusion 1 will merely state that 1 have never yet claimed to 
have suggested a theory reconciling the age of the sun with 
prevailing opinions in geological science or with the hypothesis 
of evolution. Having felt t lie difficulty, I have endeavoured in 
some measure to stretch tin lerval wherein these may have had 
time to effect their change., hi t I have not claimed to have suc- 
ceeded to the debited extent. I am not, therefore, interested in 
reply itig to the fonnci part of Dr. Croll’s letter, and indeed, 
with certain minor reservation,, have no hesitation in subscribing 
to it. John J. l’i i mmi.k 

( Irwcll Dene, N acton. 1 tlruary 2 S 


The Zoological Station at Naples 

Permit me to correct some statements male iu Xati kk, 
vol. xviu p. 329. The small steam launch was given to the 
Zoological Station by the Berlin Academy of Science, in 
exchange for a working table in the laboratory, which is to be 
placed at the disposal of the Academy for ten years. The 
Prussian government subscribed \oot. towards the expenses of 
the launch, which was built by Messrs. F. Thomycroft, Church 
Wharf, Chiswick, and haa proved an excellent little craft. 

As to the publications of the Zoological station, the Ihrodromus 
Zaumr MeaUerraneor will be a conqicndium of all the species 
hitherto observed in the Mediterranean, and recorded in scien- 
tific works. Its publication is mainly intended to facilitate the 
nomenclature of the chief work, the “Fauna and Flora of the 
Gulf of Naples and the Neigblwuruig Seas,” which is to appear in 
monographs. The /V<v>."v». has been undertaken by Prod T. 
Victor Carus, whose great knowledge both of zoological litera- 
ture and daflilipWton will answer its exactitude and completeness 

The first mcEafraph to be published is notion the Eiancfhor*. 
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on the Ctcncphcnr, a family well known to ftll students of 
{S^ic animals. Anton Don rn 

1 Naples, February 28 

Faraday’s “ Experimental Researches ” 

Ik your readers *ill compare Mr. Ounritch $ letter in last 
week’s Nati’kb with his advertisement of the two preceding 
weeks they will sec that it bears Us condemnation on its own 
face. No worth oi mine can make it plainer than his do, that 
a t cpnnt of an obsolete and valuable book u.is ottered to the 
public as something not stated to l»c a reprint. Had that adver- 
tisement .stated that the work was a facsimile repunt, there 
could have t*ui no ' UTul t ; llhcr ^complauit or lot an indig- 
nation for which no irp^h'gy is needed. 

University College, lh idol XN; ' **• 1,l “ M, ‘ >oN 


Mimicry in Birds 

On the evening of the 24th inst my attention was attracted by 
an interesting example of mimicry in the ease «*l the stalling. 
The first thing which atu acted my attention was hearing the cry 
of a blackbird in distress, and on looking tound, the only bird 
to lie seen was a solitary starling, which, when 1 first observed 
it, was uttering its own note ; but almost immediately thereafter 
it l>egan to whistle loudly in imitation of the blackbird. After 
thii, for the space of about half an hour, it kept up a constant 
succession of notes in mimicry of the chaffinch and sparrow*, 
always, however, using its own note for the space of about half 
a minute between each change. I may add tli.it it did not seem 
to have'any particular order in which it repeated the van. mu 
notes. 

A gentleman in this neighborhood tells me that last yv.ir he 
observed a similar occurrence in his garden ; but bus, m» far as 
1 can lcatn, is the only other instance of similar miiieuy m this 
quarter. 1’cilnps some of your readers may he able to mf<>wu 
me if it it is of comm »n occurrence elsewhere. 

Edinburgh, February 26 J. Mtari 

Great Waterfalls 

ShKiNo Mr. < luillemardhs inquiry (vol. xvii. p. 2:1 , 1 rein 
him for accounts ol the 1 alls of Ttquendama, uhuh 1 Mailed in 
1S5!, to “ Viajes Cientilicos a los Andes Kcuat Tialcs, »m p >r 
M. Itoussingault, traducidas por ]. Acosta ; l’ans and 

“New Granada . Twenty Mom In in the Anh-," by l*ro». 
Isaac I-. Motion. (New York : Harperjaml Uiothrr*, I*s 7 * 

New York, ]■ cbrtiary J 1 1 • • . 


SFl'ERAI. XL U’ A P PLICA TJOXS OF .s CIFXCI . 
IXTPODIXEJ) IX TO II A A* 

O N Saturday last, the Speaker of the House of 
Commons and a large following of member*, 
visited the 1’ortsmouth Dockyards, mainly for the purpose 
of witnessing some torpedo warfare ; the I/fle ’ PP was also 
inspected. Near the starboard side of the ship, one of the 
sheds had been converted into a temporary lecture-room, 
and provided with numerous diagram?, a model of the 
ship, and a full-sized skeleton model of the So-ton gun, 
26 feet long, 6 feet broad at the breach, and having a 
calibre of 16 inches, with four of which it is intended to 
arm the turrets of the Inflexible . The diagrams were 
drawn on a scale of one-fourth of an inch, half an inch, 
a ” d v (half- size) to the foot, and were designed with 
the object of enabling the visitors to draw* a comparison 
between the structures of the Dreadnought and the In- 
flexible, ana the respective thicknesses and disposition of 
their armour. As soon as the party had assembled 
around the drawing*, Mr w J{ Robin5on? the chief 
Ctestructor of the yard, stepped forward and delivered a 
brief illustrative lecture on the main points and differences 
s ^ l Pf* 1Ic Ported out that while the length 
of the Inflexible— po feet -was exactly the same as the 
Dreeuinou^ht, its beam— 75 feet— was n feet 2 inches 
broader ; that its volume of displacement was greater, its 


armour heavier, its turrets thicker, and its armament 
more formidable. While, however, the Dreadnought was 
armoured along the water-line, the citadel of tKe other 
ship, which was placed upon an armoured deck below, was 
the only protected portion of the Inflexible above the 
water. The arrangements of the turrets was also different ; 
for whereas those of the smaller ship were placed along 
the middle line, the turrets of the larger were Lhe/oned to 
starboard and port in order that all the four guns might 
be trained upon an enemy either direct ahead or direct 
astern. The weather deck between the turrets had also 
been raised, so that the guns could be loaded from below 
without the necessity of depressing their muzzles. She 
was supplied with steam and hand pumps, and with 
Fricdland's injectors, whic h would enable her to discharge 
5 , 300 tons of water an hour. She had 1 3 twatci -tight com- 
partments, and water would be admitted into the double 
bottom to reduce the rolling of the ship. Her torpedoes 
would be discharged from submerged ports in the bows 
instead of from above the water in the side, as in the 
Thunder er. The ventilating arrangements will be of the 
most perfect kind ; for, as Mr. Robinson remarked, while 
in the other ships the fresh air is pumped into all parts, 
no means arc adopted for assisting the vitiated atmo- 
sphere out of the ship. In the Inflexible , however, the 
ventilation comprises both supply and exhaust arrange- 
ments. The air is brought down into an air chamber, or 
cave of .bolus, in the central part of the citadel, and is 
driven thence by steam fans through large pipes, which 
pass under the armour deck and up into the structures 
above, and by means of branch pipes fitted with cocks 
exerv compartment in the ship can receive an abundant 
supply. l*y these cocks an officer can regulate his air 
supply in much the same way that a householder on 
shore can regulate his water supply. 'Flic vitiated air is 
sucked up through pipes with perforated ends into the 
funnels, and thcncc through the citadel into the open air. 
The Inflexible will be brig-rigged, but her masts will be 
unshipped before* going into action. Her engines are of 
S, trio-horse power, and she is expected to attain a speed 
of 14 knots. 

Runs of the lb-inch Whitehead torpedo were next made. 
( >nc was fired from a steam pinnace as in actual warfare, 
its course, which was in a straight line for about 200 yard*, 
being distinctly traceable by the exhaust air- bubbles 
which it threw up. The other was discharged from the 
airfare of the water for the purpose of showing how 
readily it sank automatically to the required depth. The 
iv \t novelty submitted was the steam pinnace, which, 
without having a single man on board, can do everything 
but stoke and keep \ts own tires alight. Its engine* arc 
woikcd and its movements arc controlled wholly by elec- 
tricity, the cable which supplies it with its mysterious 
power being unwound from winches as the pinnace sails 
on its mission, “And drags at each remove a lengthen- 
ing fhain." Its principal use is to drop and explode 
countermines in the neighbourhood of an enemy’s mines, 
and by destroying them clear a harbour for the approach 
of the fleet. It performed its work to the amazement of 
the beholders on Saturday. The countermines were re- 
presented by a couple of barrels containing small charges 
of gun-cotton, and with these slung over the sides it took 
its departure from the boat containing the battery and 
dropped the casks at a distance of about 200 yards, 
igniting at the same time the fuses which blew the barrels 
into match-wood, and returned obediently, like a “ thing 
of life,” to the controlling hand after having accomplished 
its duty. Near at hand in the basin the torpedo nettings 
for protecting ships against the locomotive torpedo were 
exhibited on the sides of the Ac Leon, while the prow of 
the Bloodhound. \ gunboat, was armed with the trawl with 
which it is proposed to pick up sunken mines. The notes 
of the bugle were next beard as a summons to quarters 
and for the Thunderer to be cleared for action. In an 
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incredibly short space of time the stanchions and guard- 
rails were flung down, the water-tight doors closed, and 
the couple of Gatling guns dismounted from their carriages 
cn the superstructure deck and hoisted up to the 
tops, whence they could each discharge 2co shots per 
minute upon hostile boats. Presently the process of 
1 aiding the guns was gone through, in the fore turret by 
hydrnu'ic power, and in the after turret by hand gear ; the 
turrets were rotated and the guns run out, and the 
snapping of the tube fuses told the spectators that a 
furious action had commenced. 

The party was next conveyed to the Vernon , torpedo 
school, where Capt. Arthur and Commander Wilson had 
still more surprising wonders in the art of warfare for 
them to witness. First of all, Commander Wilson deli- 
vered a hurried lee ture on the mysteries of torpedo science, 
explaining the differences between offensive ami defensive 
torpedo warfare, the nature of the several txplo .ivc sub- 
stances used, and the methods of firing tor,* docs -me- 
chanically, by means of glass tubes of sulphuric acid, 
which explode on coming in contact with chloride of 
potash, or glass tubes filled with potassium, which causes 
explosion on mixing with the water, or, electrically, by 
means of detonation produced by fulminate of mercury. 
Commander Wilson also showed by means of a model in a 
tank the method of ascertaining, when a ship is over a 
sunken torpedo by means of cro beatings, and how the 
mine is fired as soon as the tele*- cope which is following 
the movements of the ship completes the elcrtiiral circuit. 
As the model, however, did not sink with grea 1 alaciity in 
its mimic ocean, Commander Wilson esplained tb.it the 
torpedo did not profess to destroy a ship instantly, but 
only to knock a hole in the bottom about the sue of a 
bain door. At the conclusion of the K ture tlu company 
again went on deck, and s iw discs of dry and damp gun- 
cotton harmlessly consumed, and how a m»1 U1 block of wood 
could be shivered by the same mated d when exploded with 
a detonator. Next, on looking over the bulwarks, they 
beheld a practical illustration of the boat’., new “ n*« cp 
mg” for an enemy’:* torpedo, th* juorev, i mu Ulmg in 
dragging for the mooring (Inins, and, when found, 
destroying them by a discharge of guncotton. They 
were also shown the manner «>( attack with star tor- 
pedoes, firing lines of counter mines by «• bumping ’’ the 
circuit closer, and, lastly, how attacking boat:, can be 
destroyed by grenades fired In lie-c. held in the hand. 
These beautiful experiments closed th - day’s programme. 

We are glad that so large a ho 'y of' our legishtors 
were present, and we are sure ih'*v could not fail to lx im- 
pressed with the importance ot s« icncc in its hearing on 
war. In fact it has become clear licit the more waV we 
have, or are likely to have, the more is icncc needed ; 
and it would indeed be a very short sighted policy for 
Government to cut down the \et\ moderate supplies 
allowed to science for the purpose of providing war 
cxpcndituic. We hope that alter what they saw on 
Saturday the members of the House of (.'ominous will 
have a higher opinion of the national value of scientific 
research than to adopt any such course. 


MJniWROI.OGICAL XOTKS 

Tornado in Chester Curxrv, Penn., lbs. M, 
Uichard Darlington, of ICrcildoun Seminar)'* has pul 
lished an account of a remarkable tornado which swept 
over this portion of the United States on Sunday, July i. 
1877. The tornado appears to have been first felt a little 
to westward of the boundary iinc between Chester and 
Lancaster Counties, and to nave thence run a course of 
twenty-two miles, first in a direction K. 20° S., then K. 15” 
S., and lastly, E. y c S. t moving bodily onwards at rates of 
from five to fifteen miles an hour, the average progressive 
movement being twelve miles an hour. The destmetion of 
trees, houses, and other property is estimated at about 
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40,000 dols., the destruction being most complete in those 
cases where the tornado moved across a valley. An 
uninterrupted roar, like that of thunder, accompanied it 
during its whole course, which is sufficiently accounted 
for by the inherent energy of the tempest itself and the 
havoc it wrought throughout its course, such as twisting 
thick oak-trunks in two, tearing up tall trees by the roots, 
and whirling them aloft, and blowing down buildings and 
scattering their contents in all directions. The breadth 
of the tornado varied from 100 to 300 feet, the average 
being 200 feet, though the debris was scattered to a greater 
distance on either side. It appears to have originated 
between a south-west and a north-west wind, where a large 
dark cloud seemed to form in the atmosphere, suspended 
from which was a whitish funnel-shaped cloud whirling 
round in a terrible manner. The air was thick with the 
objects which were whirled aloft, the movements of which 
closely resembled buzzards ailing round. The rotary move- 
ment was to the left, and the cone appeared to be a cloud 
of vapour nearly white, connected at the upper end with 
a smooth surface of cloud somewhat darker. The upper 
portion of the cone appeared to move in a straight line 
and at a uniform rate, while the tail or lower end frequently 
bent in different directions, as if swayed from its true course 
by the hills and valleys it crossed. No rain fell in its 
track, but hailstones of a large : i/e and in great quantity 
fell at intervals along its north side. Tree, in the noi thorn 
half of the track were generally thrown down with their 
tops to the south, while t ho c on the southern side were 
thrown to the north ; but at certain points, such as at 
Krcildoun, trees and other d hi\ were thrown down in 
what appeared to be im xtnr.ihF confusion. Some of the 
observers state that the asu ruled up the centre of 

the funnel-shaped cloud and fill b u*k to the ground outside 
it, but the tornado was too sudden, brief, and appalling to 
admit of careful observa i-ms being made on this point, 
which is all-important in its bearing on the theory of 
tornadoes. No tornado i, known previously to have 
traversed this part of th ■ l nited Mates. 

The Law and <>ri«.i\ • a TnrNM.Rs 1 < >u\tn. In the 
Christmas issue of the /’ r i /•/: Ir.trrnatiotm! of the Paris . 
Observatory, there is an in:<:eUing note on this subject 
by Prof. Ch. V. /engrr. of Prague. He has examined 
the thunderstorms whr> h occurred at Prague during the 
ten years ending 1840, and tlnse at Vienna during the 
four years ending 1875, :n ranging the dates of their occur- 
rence according to tho semi-solar days each perio l of 
observation embraced, th ie being twenty-nine such semi- 
Ur days in each year. The general result is that, 
dividing the semi-sol w day into three equal portions, 
47 per cent, of the whole thunderstorms occurred in one 
of these portions, 32 p^: cent, in another, while only 21 
percent, occurred in the think Prof. Zenger is of opinion 
that this result points to a cosmical origin for the 
thunderstorm, operating, no doubt, on pre existing ter- 
restrial conditions, an opinion which receives some 
countenance from the relation subsisting between thun- 
derstorms and auroral and magnetic perturbations. The 
subject is of sufficient importance to call for a w dor and 
more exhaustive treatment. 

Monthly Meteorological Beliftin’ <>k hie. 
Montsoi Ri^ Observatory, No. 60. — This number 
gives the observations for August last, which now include, 
for the first time, the hourly velocities of the wind in 
addition to the hourly temperatures and rainfall, which 
were added some months ago. The daily minimum 
velocity of the wind, 7*2 miles per hour, for August occurred 
about 6 . a.m., and the maximum velocity, 13*1 miles per 
hour, about 2 i\\l, the increase in the wind’s velocity 
being thus nearly doubled between these hours. These 
hours arc all bin coincident with the hours of mean 
minimum maximum temperature. The table of the 
hourly amounts of the rainfall is a peculiarly valuable 
1 pne. Several years must, however, elapse before its full 




value will be seen in determining the curve of the diurnal 
variation of the rainfall. We note, with much satis- 
faction,^ continued prosecution of the important inquiry 
into the chemical climatology of Paris. 

Meteorology of Western Australia.— Wc have 
recently received a most valuable addition to the meteo- 
rology of Australia, which is being so energetically worked 
out by Messrs. Todd, Ellery, Russell, and Maulonnell, in 
the form of a first Report of the Meteorology of Western 
Australia, by Mr. Ma’colm Fraser, Surveyor- General for 
the Colony. The report contains a good summary of a 
pretty complete set of observations made during the 
whole of 1876 at Perth, and the baromctri* means for five 
months at Point King Lighthouse, on the south co\ st. The 
chief results are, for the summer months mean monthly 
pressure -29*915 inches, temperature 74 7, rainfall 054 
inch, and wind velocity in miles 404 ; and for the winter 
months -pressure 30*177 inches, temperature 5 Y 5, rainfall 
4*90 inches, and wind velocity 280 miles. T he lowest tem- 
perature for the year was 34*7* anc ^ the highest 1 1 2 o, on 
February 20, and it may be noted that the mean daily 
maxima for this month was as high as 93 ° 7 . Speaking 
generally, the winds in summer blow from the sea inland, 
and in winter from the land seawards, little rain falling 
in the former season, whereas in the latter season the rain- 
fall is copious but not excessive. The smallest rainfall of 
any month was 0*04 inch in February, falling on one day, 
and the largest S'45 inches in June, fulhng on nineteen 
days. It is contemplated to establish stations at Xickol 
liay, Champion Hay, and York ; but a still further exten- 
sion of the s> stein is required, not merely for the develop- 
ment of the climatology of the colony, of which wc may- 
be said to know next to nothing, but also trom the 
important bearing of the meteorology of Western Australia 
on that of the whole continent of Australia, particularly 
on the system of weather warnings for tint gtoup of 
colonics. 


OUR ASTRONOMICAL COLUMN 

The Uranian Sait -elites, Arih. ami Umhriii..— 
Wc continue the ephemeris of the two interior satellites 
of Uranus, making use of Prof. Newcomb’s tables in the 
appendix to the Washington Observations for 1873. The 
positions and distances arc for 9I1. Greenwich mean time, 
when the planet will be near the meridian during the 
period over which the ephemeris extends ; though these 
are given fo 1 every evening, the presence of the moon in 
this quarter of the leavens may interfere with observation 
on or about March 16. 
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The 1 RANSi i of MLkct'kv on May 6. — The Nautical 
Almanui furnishes the usual elements of this phenomenon 
and the times of the contacts and of least distance of 
centres reined to the centre of the earth, with the neces- 
sary formula 1 >x reducing the moments of contact to any 


place upon the earth's surface. The following figures 
result for Greenwich, Edinburgh, and Dublin ; Green- 
wich mean times at the respective observatories : — 


* ,rv * 1 • v,rn »*‘l F«r*t Internal 

A Conuci. 

„ *«■ »«. h m. t. 

Greenwich 3 10 5S t 14 4 

Fiinhurgh 3110 . . \ 14 6 

Dublin ... 3 11 3 ... 3140 


The least distance of the centres (4' 47") takes place at 
6h. 58 5m. and, as the sun will set at 7I1. 29m., 7h. 47m., 
and 7h. 36m. local mean times at these places respectively, 
rather more than half the transit will be visible. The 
final contacts may be well observed in America. 

THE Raik lifer Oiwervatory. The RadclitTe Ob 
server is again punctual in the distribution of his volume 
of Observations, Yol. xxw., containing the work in the 
year 1875, having been in the hands of astronomer* 
several weeks. The only new feature is the publication ol 
observations of the solar spots ; the distances from the sun’s 
limbs arc fixed by transits and by readings of the dcch 
nation circle of the hcliometcr ; descriptions and sketches 
of the forms of the spots are included. Nearly 1,200 stars 
were meridionally observed. At the end of the Intro- 
duction, Mr. Main has exhibited the apparent errors of 
Tabular R.A. of the moon’s limbs, as given on the same 
day by the observers at Oxford and Greenwich in 1863 
and 1S64, and from 1870 to 1874 inclusive. As usual th< 
meteorological observations taken at the KadclifTc Obsci 
vatory are published in considerable detail. 

Thf. Harvard College Oiiskrv atorx, lbs.— Prof. 
Pickering has issued a report of proceedings at this 
observatory during the year ended .November 1, 1877, 
with an outline of the course of observations intended to 
be pursued in future with the 15-inch refractor and the 
meridian circle, the telescope of which has an apciture ol 
eight inches. The ncwly-discovcrcd satellites of Man. 
have been the objects to which most attention has betn 
directed with the refractor, the observations consisting 
not only in a series of measures of positions and distances 
which Prof. Pickering believes ,to be second only to the 
very complete scries obtained by the discoverer with the 
large Washington instrument, but in a numerous series ol 
photometric comparisons with the planet on methods 
explained in the Report, by which the image of Mars was 
brought to the same degree of brightness as e.ich satellite. 
It was remarked under favourable opportunities for com 
parison that the outer satellite did not partake of the red 
colour of Mars, which Prof. Pickering observes is ‘‘a 
curious result, and having an important value in any 
theory of the cause of the peculiar colour of Mars.” Tlu* 
observations were not wholly reduced at the time the 
Report was issued, but an approximate reduction gave the 
diameter of the outer satellite about 5*9 miles, ana that of 
the inner one, 6 5 miles. “ As the darker colour of tlu- 
outer satellite somewhat diminishes its light,” it was con- 
sidered safe to call it about six miles in diameter, and the 
inner satellite seven miles. These comparisons were made 
between August 27 and October 12. A large number of 
similar measurements of seven of the satellites of Saturn, 
including the very faint object, Hyperion, have also been 
obtained. Remarking that other classes of observation 
appear to be well cared for at various observatories in the 
United States (Dr. Peters being engaged in the determin- 
ation of the small stars near the ecliptic, at Clinton ; the 
great telescopes of Washington, Chicago, and Cincinnati, 
being used almost exclusively for micrometric measures ; 
spectroscopy being the intended line of observation at 
Princeton College ; and the telescopes of Mr. Rutherford 
and Dr. Draper being largely used for photographic pur- 
poses), Prof. Pickering intends to devote the Harvard 
refractor mainly to photometry as “a field almost wholly 
unexplored with large telescopes,” in America or else- 
where. The meridian-circle appears to have been chiefly 
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employed in the determination of stars to the ninth mag- 
nitude inclusive in the zone included between + 50° and 
4 - 55° of declination, undertaken at the instance of the 
Astronomische Gesellschaft, and this work approaches a 
conclusion. Upwards of 40,000 observations have been 
made with the meridian-circlc since it was mounted at 
the end of 1870. The personal establishment at Harvard 
College now consists of Prof. Edward C. Pickering, as 
director, assisted by Prof. Rogers, and Messrs. Searle, 
Waldo, and Upton. Vol. x. of the Annuls of the Obser- 
vatory has been published during the past year. Vol. ix.. 
with photometric observations 1872-75, is to follow, ana 
is nearly ready for issue. 


GEOGRAPHICAL NOTES 

The AuiERT Nyanza.— In his recent examination of 
Albert Nyanza, to which wc have already referred, Col. 
A. M. Mason examined every inlet or indentation of the 
coast-line. Starting from Magtmgo in the s.s. Nyanza , 
Col. Mason followed the western shore, and found it over- 
hung by lofty mountains, notwithstanding which there 
seemed to be a large population. On the first day the 
party reached Nurswar, and on the next continued their 
route to the south-west ; after a six hours’ run, they found 
that the coast-line trended more to the south, forming a 
wide plain, which in some places was covered with very 
heavy, thick forests. On the third day they crossed a 
wide bay to Kavalec. Soon after leaving Kavalcc, Col. 
Mason found that the coast-line turned to the eastward, 
and in two hours’ time they reached a mass of ambatch 
(like Signor Gcssi), and found the south end of the lake 
very shallow, In the south-west corner Col. Mason 
noticed a second large bay, and fiom a depression in the 
mountains and a thick line of foiest, he fancied that there 
might be a river emptying into the lake at that point, but 
he could find no entrance, and this accorded with what he 
had been told at Kavalcc, that no river joined the lake 
near there. On the morning ol the fourth day, after 
entering a number of small, shallow bights, he finally 
reached a broad river, the water.* ol which were reddish 
in colour, with a slight northerly current. The width of 
the stream is about 400 yards, the hanks high and well- 
defined, and clothed with forest*. Col. Mason was only 
able to proceed up this river foi one hour, owing to the 
shallowness of the water, and then* seemed to be a mass 
of vegetation blocking the way to the south ; to the south- 
east he observed an immense foust of date-palms, and to 
the south and south-west an undulating country, covered 
with large trees. After leaving tlus hvci lie found that he 
had crossed the lake, and that thru course turned to the 
northward. On both sides of the l ike the mountains 
were found to diminish in altitude, ami to the southward, 
at the foot of the lake and between the two ranges, was a 
large isolated mountain, which was found to be in N. lat. 
i° 11'. It is clear, therefore, that I.akc Albert does not 
extend, as has been asserted, to the lust parallel of north 
latitude. In his northward course Cal. Mason found that 
the mountains were not so high ns on the western shore, 
and that in only one place were the chtTs as loftv as the 
highest on the opposite coast There was a marked dif- 
ference, too, in tne vegetation ; on the western shore the 
mountains are well covered with timber and verdure, and 
in many parts the natives have cleared places foi aliena- 
tion. while on the east the mountains ane barren, with 
neither timber nor vegetation. On the fifth day the party 
passed several large villages, one of which was said to be 
the residence of Kava Gonza, brother to Kaba Rega, and, 
soon after, the village of Tiaboa was reached, above 
which the country is flat, and the coast-line trends to the 
north. From his observations Col Mason found that 
Kavalee, near the south-west angle of Lake Albert was 
in N. lat. i° 22' 20", and the south-east angle in N. lat. 
1113". 


Mr. Stanley’s Work.— Mr. Stanley is engaged in 
writing a full account of his most important journey across 
Africa ; and at present he is doing so with characteristic 
energy. Already a large portion of his manuscript is in 
the printer’s hands, and his work will doubtless be ready 
for publication in May next Mr. Stanley carried with 
him through the whole of his arduous journey a heavy 
photographic apparatus, and succeeded in obtaining many 
very good negatives of views and groups on the great 
lakes and on the Congo. The interest of these pictures 
can scarcely be over-estimated. They will be reproduced 
as full-page woodcuts in the volumes, which will also 
contain an unusually large number of vivid scenes and 
incidents from excellent sketches made by Mr. Stanley 
himself. Perhaps the most important feature of the 
work will be the chart of the Congo, which has 
been so minutely and elaborately mapped, that it will 
require a scale of an inch and a half to a degree to embody 
in the smallest writing the information conveyed. Besides 
this large route map, which will be in two parts, the work 
will also contain several maps of a valuable and interest- 
ing character. The work will be published simultaneously, 
the Publisher si Circular informs us, or as nearly so as 
can be arranged, by Messrs. Sampson Low and Co. in 
England ; by Messrs. Harper and Brothers, New York ; 
in French by Messrs. Hachctte and Co., Paris ; in 
German by M. Brockhaus, Leipsic ; in Danish by M. 
Mailings, of Christiania. Negotiations are also pending 
for translations into the Swedish, Spanish, Italian, and 
Russian languages. The title is, ‘‘Through the Dark 
Continent ; tne Sources of the Nilo; around the Great 
Lakes, and down the Congo.” We are pleased to see 
that the Geographical Magazine of this month hand- 
somely acknowledges that its previous hard judgment on 
Mr. Stanley’s conduct was unjustifiable. 

South-West Afru \.— In his monthly summary, 
l)r. Behm refers briefly to an important journey made 
by two Rhenish missionaries last summer between the 
Cunane river and 2! u south lat. They found that the 
c oast mountains, opposite Wallfisch Bay, extend far to the 
north-west, with a height of from 4,000 to 4,500 feet. The 
travellers have noted many important details in their map 
which will form an important supplement to existing 
maps of Africa, as the region traversed is almost 
unknown. 

African Dwarfs.- Dr. O. Lcnz contributes to the 
Mittheilungcn of the Vienna Geographical Society for 
January an important paper on this subject. He describes 
his own observations on the Abongo of the Ogov< 5 , whose 
average height is 133 15: centimetres. Dr. Lenz con- 
cludes that all the dwarfish African peoples— the Abongo 
of the Ogov< 5 , the Dongo of the Sette River, the Bakke- 
Bakkc of the Loango Coast- arc only part of an original 
great negro 'people, ^who are also found in the interior 
under various names— as Kcnkob in the Lufum country, 
Mala-Gilagd in the south of Bagirmi ; and further cast, 
as Akka, Doko, Berikomo, &c. ; and that this great 
people, who were perhaps the aboriginal inhabitants, the 
true autochthones of equatorial Africa, have been sup- 
planted and destroyed by other migratory peoples. Dr. 

Lcnz places the Bushmen m a similar category. 

The North-East Passage. Prof. Nordenskjold and 
Mr. Dickson of Gotcborg, recently paid a visit to Hull 
in order to make various preparations for their intended 
Arctic expedition. It is also announced that Lieut 
Sandeberg intends to organise a scientific expedition to 
Kolgajeff, the Petchori, H video, and the Siberian coast 
during the approaching summer ; he has already hired a 
vessel for this purpose, and intends to be absent for about 
six months. 

Dr. LlN^t -The well-known African traveller, Dr 
Oskar Lenz*has been presented with the cross of the 
Albrecht Order by the King of Saxony. 
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POPULAR NATURAL HISTORY ' 

TE have to congratulate the publishers of this fine 
volume on its appearance, for, on a cartful perusal, I 
it strikes us as very eminently fitted to supply a known i 
public want On one or two previous occasions the same , 
firm have published large and well-illustrated works on j 
natural history, the descriptive portions of which were, to 
say the least possible of them, not in any way up to the ! 
science of the day ; but we have lately gladly witnessed 
an infinitely more careful editing of such works on natural 
history as have been published by Cassell and Co , and . 
the present work, so far as its descriptive portion is con- 
cerned, can boast of being written by men so well known 
as Duncan, Dallas, and Murie, whPe the illustrations 

-V- ” * 
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reasonable time, there ought to be different porti ons of it 
simultaneously published. Thus there would be nothing 
to hinder the volumes on fishes being published alongside 
of those of the mammals, and it would be decidedly well 
to publish those volumes that will treat of the sponges 
and corals long before this portion of the animal kingdom 
would in the ordinary course be reached ; but we venture 
this only as a suggestion. 

The Editor tells us that the volume before* us is meant 
to explain the many interesting facts of the natural 
history of animals, and that every endeavour has been 
made to unite zoology with comparative anatomy ; the 
aim is high and the idea is a good one, but the authors 
sometimes fail to come up to the standard they hold 
before them. It is perhaps not to be wondered at, for do 
not the very words of our English language seem to fight 
against the perfect accomplishment of such aims. Ver- 
tebra, says Dr. Duncan, is a Latin word, which means " a 
turning joint in the body,” or, u a back bone.” What 
idea will the English youth take away of this Latin word ? 

We regret a little to see the attempt to give each animal 
what we suppose we must call an English name, and we arc 
tempted to ask, Which is it easier to say, Troglodytes 
or A'schiegombouw f The former is the scientific name of 
a little- known ape ; the latter is the name we are to make 
believe, as the young folk say, is English. It would have 
been better if both names had been equally conspicuous, 
then we could have taken our < hoice, and wc can see no 
good reason for burying the scientific name in a foot note. 

As specimens of the style and illustrations, wc have 
selected the following “ The Negro Monkey {Scwnofu- 
them \ mtiurus) (Fig. t) is of an intensely black colour, 
except underneath, and at the root of the tail, where there 
is a grey tint. The paws are long, delicate, and silky, 
and become slightly grey on the head and back with old 
age. Like most black things it leads a troubled life, being 
chased and hunted, not, however, in the Javanese forests, 
and sometimes fifty or more individuals associate together. 
The Negro Monkeys make rude nests on trees, and are ex- 
tremely timid, making off with great haste if they are dis- 
turbed. A long series of generations have been chased and 
killed by the natives of Java, and therefore the present 
Negro Monkeys are exceedingly shy, and bolt from the face 
of man at once. And yet, although thus timid and anxious 
to get out of the way, they have the reputation of being 
dangerous, and really unwittingly they may be so. On the 
approach of men they utter loud screams, and scamper 
off amongst the trees, helter-skelter. Now in doing this 
they break dead branches off, and sometimes a large fruit 
or nut comes tumbling down some score or two of feet. 
These are supposed 10 be thrown by the monkeys, but 


such is not the case. Having this bad character, the 
‘Negroes’ are cudgelled with sticks, and killed in num- 
bers very cruelly. Their pretty fur is much prized, and 


of which are very beautiful, and the general style 

01 . Rct-up of the volume may well be left to tell their 

own tale. 

bring an encyclopa-dia of the Natural 
History of the Anita*} Kingdom, and this, which forms its 
account of the apes and monkeys, 
kaw*". by Dr. Murie, and of the 
m * IIIII| als, by Mr. Dallas. May wc, 

order to complete the Ef a 


the chiefs of the country arrange the hunting parties, 
treating the monkeys really as beasts of the field. The 
skin is prepared by a simple process which the natives 
have learned from Europeans, and they conduct it with 
great skill. It affords a fur of a jet-black colour, covered 
with long silky hairs, which is used by the natives and 
Europeans there in ornamenting riding saddlery and in 
military decoration. 

“ When young they are of a brown or reddish tint, and 
thin grey tints appear preceding the intense black ; they 
then -eat buds ana shoots and tender leaves, but in adult 
age they ate fruit- consumers. When in captivity they are 
sullen and morose, and they will remain sulky for many 
months. This the natives know, and therefore they never 
try to tame them or to have them in their houses.” 

Another pretty illustration taken from the Proceedings 
of the London Zoological Society, is that of the Red- 
bellied Monkey (i Cercopithecns erytkrogaster ), which is 
described as follows ; — 

“ When living at the Zoological Gardens in the Regent's 
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Park, this pretty monkey, with a red chest and belly, and As a last illustration we select that of a most remark- 
slim tail, was very timid, but it liked to be petted by the able animal, the West African River Shrew ( PotamogaU 
keeper, being somewhat distrustful of its more romping vclox, Fig. 3). 

companions. It would take food out of his hand, and This was originally described by its discoverer, M. 
seemed pleased, and generally played with his fingers du Chaillu, as a carnivore, under the name of Cynogale 
without attempting to bite. The canine teeth were very velox, but as its characters were very doubtful, the name 
moderately grown (Fig. 2). Potamogale was suggested for it in case of its proving to 

“ This monkey inhabits Western Africa, and is at once belong to a distinct genus. The late Dr. Gray described 
known by the red belly and chest, the white beard and it as a rodent under the name of Mythomts. Some years 
whiskers, and the black band across the forehead. It later Prof. Allman and Prof. liarboza du Bocage procured 
has, moreover, a yellow crown.” perfect specimens, and proved the animal to belong to the 



lu. a.— Red IxlUcU Mcnkry (t 


insectivora, the latter naturalist describing it under the T his little beast, which has given rise to) so much dis- 
new name of Bayou ia nfox. Thus within a few >cars it cuss ion among zoologists, and received so many names, 
received no less than three different names. is only a little larger than our common stoat, measuring 

When the insectivorous nature of Du Chaillu’s River about nine inches in length, exclusive of the powerful tail, 
Shrew was ascertained, it was found to be most nearly which is of about the same length. In its appearance it 
allied to the Centetid* or Tanrecs, with special affinities very much reminds one of a miniature otter, mom which, 
to the West Indian Solenodens. It is, however, generally however, it differs considerably in the form of the head, 
regarded as constituting a distinct family, characterised, which terminates in a broad flattened muzzle, having its 
among other things, by the less cylindrical skull, the sides furnished with a most luxuriant crop of stiff bristle- 
absence of clavicles, the union of the two bones of the like whiskers. The hair of the upper part of the body 
shank towards the extremity, the presence of anal glands, and limbs is brown and soft, although rather coarse, and 
and the compressed form ot the tail. The teeth, as in the that of the lower surface yellowish ; and the coat consists 
true Tanrecs, are forty in number, but the molars differ con- of two kinds || lairs, namely, an inner coat of very fine 
siderablyjn form, as will be seen from the annexed figures, i short silky hairs, through which longer hairs of a very 
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peculiar structure project. These long hairs are very The most remarkable peculiarity of the animal is its 
{bin at the bulb, and increase very gradually in thickness tail, which presents a most unusual development for an 
for about one-third of their length, when they suddenly insectivorous mammal Prof. Allman says It is so 
contract a little, and then expand into a flat lance- shaped thick at its base that the trunk seems uninterruptedly 
blade, which terminates in a very fine point This continued into it ; but it soon becomes laterally com- 
coarser part covers the whole body, the thick root of the pressed, and then grows gradually thinner and narrower 

tail, and the upper part of the limbs ; the rest of the tail, towards the tip Its lower edge is rounded, and its 

the under side of the muzzle, and the upper surface of the upper is continued into a membranous crest about one- 
feet are clothed with short, close hairs. The ears are of eighth of an inch in height, and clothed with the same 
moderate size, the eyes very small, and the toes on all short, stiff, appressed hairs ” as the rest of the tail 
the feet, five in number, are armed with small sharp claws, This great development of the tail might of itself con- 
and without webs, but the second and third toes on the vioce us that this organ is of great service to its owner, 
hind feet are united as far as the end of the first phalanx, and such, from the account of the habits of the animai 



tnj J -Wtit African Knrcr Shrew \i'oln mag air it .<>»), 

given by its discoverer, is evidently the case. M. du menu The great motive power of the animal in the water 
Chaulu says “This extraordinary animal (Fig. 3) is seems to be in its tail* 

found m the mountains of the interior, or in the hilly So far as we have been able to read over this volume, we 
countty explored by me north and south of the couator. have found that great pains have been taken to record all 
It is found along the water-courses of limpid ana clear the novel facts known about the animals here treated of. 
streams, where fish are abundant It hides under rocks We perceive an account of the nest-building power of 
idong these streams, lying in wait for fish. It swims that most extraordinary Madagascar lemur, the Aye- Aye* 
Jbrough the water with a rapidity which astonished me ; (Cheiromys mada^ascarensis) and the strange instances of 
y"? re the fish has time to move it is caught. Onaccouot mimicry about the bats, first noticed by Dr. Dobson, is 
rapidity of its movements 1 have given it the specific to be found also noticed. 

Velox. The animal returns to land with its prey An index to each volume would be a very desirable 
as rapidly as it started from its place of conceal- addition. 


NITRIFICATION 

T H t£ mjncU of U V Ubje 3 7. hiC * haS J ex * 

of potassiumTor g”*”* 10 ?* of chemists. Nitrat, 
Ji'iTOMrinr .“ found m natur « ** a whltf 
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«nfece is collected from the neighbourhood house! 


; drains and stables ; the soil is washed with water, and 
| the nitre crystallised from the solution. With this Indian 
sal pet re England has been, till quite recently, almost ex- 
clusively supplied. The countries of Continental Europe, 
not having access to so considerable a natural source of 
nitre, have been obliged from early times to produce nitre 
for themselves. At first the earthen floors of cottages 
and stables were collected, washed, and nitrate of potas- 
sium obtained by treatment with wood-ashes and crystal- 
lisation ; «but the inconvenience of collecting such mate- 
rial, and its general poverty in nitre, soon led to attempts 
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at producing salpetre by artificial means. To Glauber, a 
chemist of the seventeenth century, apparently belongs 
the credit of first preparing nitre artificially. The process 
as carried out in the present day is in outline as fol- 
lows : — Soil, containing more or less of vegetable mould 
and carbonate of calcium, is mixed with a certain pro- 
portion of stable manure or other refuse animal matter, 
and disposed in small heaps, care being taken that the 
mass of soil and manure shall be sufficiently porous to 
ensure the free admission of air : these heaps are pro- 
tected from rain, and are from time to time watered with 
stable sewage. At the end of two or three years the 
earth is sufficiently rich in nitre to be worth extracting. 
This tedious process for manufacturing nitre has, during 
the last few years, been superseded to a considerable 
extent by the treatment of Peruvian nitrate of sodium 
with chloride of potassium, by which nitrate of potassium 
and chloride of sodium are produced. 

It is evident that the artificial nitre-beds just described, 
merely perform, on an exaggerated scale, an operation 
which occurs naturally in all ordinary soils. The chemical 
analysis of drainage waters has taught us that such waters 
are characteristically rich in nitrates, and that the amount 
of nitric acid present stands generally in close relation to 
the quantity of nitrogenous manure previously applied to 
the soil. The published analyses of the drainage waters 
from the experimental wheat-field at Kothamsted, show 
that ammonium salts applied as manure arc rapidly con- 
verted into nitrates by the soil, the quantity of nitric acid 
in the drainage water beingproportional to the amount of 
;immonium salt applied. The recent application of soil 
for the purification of sewage is another striking example 
of the same action. The sewage, as poured upon the soil, 
c ontains ammonia, and putresdblc organic matter rich in 
nitrogen ; the sewage which has filtered through a few 
feet of porous soil is found to contain nitrates, but only 
traces of organic nitrogen or ammonia. 

What explanation can we giv: of this phenomenon of 
nitrification ? It is dearly a process in which nitrogen is 
oxidised into nitric acid ; but how is this oxidation 
brought about ? The old chemists believed that a decaying 
organic body evolved more or less of its nitrogen in a free 
state, and that this nitrogen, while nascent, combined with 
the oxygen of the air to form nitric a< id. This view' has 
been held by some down to the picscnt day. Hofmann, 
in his Exhibition Report of 1X62, offers the same 
explanation, only substituting for free air the oxygen con- 
densed cm the surface of porous bodies. This tneory has 
been extended by some to include the ordinary nitrogen 
of the atmosphere, so that on their view nitric acid may 
be formed in soil from the nitrogen and oxygen of the 
atmosphere, without the intervention of other nitrogenous 
matter. According to others the oxidation of gaseous 
nitrogen is brought about not by ordinary oxygen, but by 
ozone. Other cnemists have inclined to the belief that 
nitrogen is nevet oxidised in the soil except when in the 
form of ammonia, and that the nitrogen of organic 
matter is always converted into ammonia as a preliminary 
to nitrification. According to some experiments, the 
ferric oxide, which gives a red colour to so mrnyof our 
soils, is itself an oxidising agent, and capable of convert- 
ing ammonia into nitric acid. 

We need not, however, enumerate all the opinions that 
have been held on this confessedly obscure subject. 
Many of the experiments which were thought to support 
certain view'*, now appear, in the light of recent evidence, 
of little value. Before, however, discussing the new 
facts recently contributed to the subject, we may just 
indicate those points which have been most dearly 
established. 

There is very little eviden ce for supposing that gaseous 

Nitrous and nitric acid are indeed produced by electric 
discharges through the atmosphere, thus originating the 


small amount of nitrates brought to the soil by rain, but 
this appears to be the only reaction capable of producing 
nitric add from the direct union of oxygen ana nitrogen. 
According to Carius even ozone is quite incapable of 
oxidising gaseous nitrogen. Ammonia is, on the other 
band, oxidised by ozone, nitric acid being formed ; but 
that ozone is an agent in soil transformations is certainly 
unproved, and appears very improbable. There remains 
the action of ferric oxide, already referred to. This reac- 
tion deserves further study ; it cannot, however, be con- 
sidered as generally important, since nitrification certainly 
occurs with vigour in soils practically destitute of ferric 
oxide. 

The researches of successive generations of chemists 
had thus failed to give any satisfactory explanation of the 
important phenomenon of nitrification. The subject has 
quite lately been attacked by Schloesing and Muntz from 
an entirely new point of view ; their results, published in 
the early part of last year, plainly indicate that nitrifica- 
tion, instead of being brought about by purely chemical 
forces is, in fact, the woik of a living organism. The 
evidence adduced in support of this new view is very 
simple. These chemists show that nitrification, however 
active, is immediately stopped by the vapour of chloro- 
form, a substance which previous study has shown to 
suspend the action of yeast, and of all organised ferments. 
They also find that when nitrification has thus been sus- 
pended for many weeks, it can be restarted by the addi- 
tion of a small quantity of a nitrifying body. In a second 
communication they further prove that the temperature 
of boiling water is sufficient to destroy all power of nitri- 
fication, and that soil which has been once heated to this 
point produces, in air free from germs, carbonic acid and 
ammonia, but no nitrate ;. If, however, this soil is moist- 
ened with water containing a little unheated soil, the 
production of nitric acid again (ommences. 

This new theory of nit ritication has been investigated 
at Roihamsted with results completely confirmatory of 
the views put forward by these French chemists. It was 
found that the vapour of bisulphide of carbon, and of 
chloroform, effectually prevented nitrification in a moist 
garden soil through which air was frequently aspirated, 
while without these vapours the soil produced nitrates in 
considerable quantity. A solution of chloride of ammo- 
nium containing a little tartaric acid, phosphate of potas- 
sium, and carbonate ni calcium, was also completeK 
nitrified in a few weeks In the addition of a small quan 
tity of soil taken from the “fairy-ring” of a meadow. 
This solution, when nitritied, was successfully used as 
seed to produce nitrification in other similar solutions, 
which, without this addition, produced no nitric acid It 
was further shown that light was prejudicial to nitrifica 
lion ; solutions kept in .1 dark cupboard producing nitric 
acid, while similar solutions standing in daylight produced 
none. 

The evidence has thus become very' strong that the 
nitrates in soil owe their origin to oxidation brought about 
by living organisms. That mycoderms, in their processes 
of life, may exert a powerful oxidising action upon organr 
matter, we have already learnt through the researches of 
Pasteur and others. The most familiar example is that 
of the acetic fermentation. Vinegar is produced by the 
| oxidation of alcohol during the growth of a very simple 
; organism, the Mvcodtfma tutti , without the growth of 
such an organism no vinegar is ever formed. It is by 
1 similar low organisms that fermentation of all kinds is 
brought about. Putrefaction has also been shown to be 
equauy dependent on the presence of microscopic orga- 
! nisxns, ana except under the conditions suitable for their 
| rapid development putrefaction will not take place. 

| With this abundant evidence before us^of the energetic 

| we may teps^racroscopic fungi, we can hardly be 
) astonished to 6 mA that the same agency is capabk of 




oxidising the nitrogen of organic matter and of ammonia, 
and thus producing nitric acid. f t 

The organisms which produce these wonderful changes 
consist of colourless cells ; they are independent of day- 
light, for they derive their supply of carbon exclusively 
from organised matter, and from the decomposition of 
such matter thev obtain the force necessary lor hfe and 
growth. In these respects they differ entiicly from green 
vegetation, in which sunhght is the source of all energy, 
and carbonic acid g.u, decomposed by the ai \ of light, 
the material from which carbon is den\cd. I he colour- 
less and green organisms, however, equally require 
phosphoric acid, potash, and other ash constituents ; and 
both appear to be capable of assimilating nitrogen in the 
form of ammonia. 

Not onlv arc these simple organisms ^dependent of 
the aid of light, but light is in some cases at least, actually 
fatal to their o\Ut crce. This fact has quite recently been 
established by Downes and Blunt. They find that the 
baJ t n\i present in an organic fluid may in many eases 
be entiuly destroyed by exposure of the solution to da\- 
light, and that even when this is not the ca<e, their 
development is much retarded by such treatment. This 
observation is perfectly in accordance with the fact ob- 
served at Kothamsted, that nitrification did not proceed 
in solutions exposed to daylight. In the la-t c »mnitmiva* 
tion of Schloesing and Muntz, it is stated that vegetabli 
soil suspended in water by passing a stream of aii through 
the mixture, undergoes nitrification both in light and 
darkness. No details of the experiment aie given, but it 
seems probable that such a mixture would he more or 
less opaque, and ihc greater bulk of the m I'cri.il conse- 
quently at all times in partial darkness. 

The microscopic organism producing nitrification has 
piobably distinctive characters, and might be isolated by 
. ultivation under conditions specially suitable to its 
growth, but more or less unfavourable to the hfe of othn 
associated gcrnr\ Pasteur has pursued this method with 
success in the case of beer ven^t, and has shown that with 
the pure \east thus obtaired an unchangeable beer may 
be manufactured, the organisms producing secondary 
changes having been excluded. The subject of nitrifica- 
tion has clearly reached a stage which demands the aid 
of the vegetable physiologist. U. W\» 

FOSSIL J/CXTIXu AT JlQUKXEMOUTJf 
T HAVE recently deposited in the South Kensington 
* Museum some unusually large specimens of fossil 
plant remains from Bournemouth and Stmilaml. The 
matrix in which these are imbedded is friable, and the re- 


endeavours to extract it in as i>erfect a condition as 
might be. We therefore, at about mid-day, commenced 
to dig away the superincumbent mass until a slab was 
bared at least twice the size of that ultimately required, 
when we proceeded to clear down and lay bare the 
specimen. Loose sand blowing up in clouds, how- 
ever, settled upon it and threatened to adhere so 
tirmlv to the wet clay that it was feaicd it might be 
found impossible to remove it, whilst the drying action 
of the wind caused it to crack and peel, notwith- 
standing all our effoits to keep it covered with damp 
paper and linen. It was then dctei mined to remove the 
slab without exposing the leaf, leaving that operation 
until it was safely housed at home, and we therefore com- 
menced the laborious operation of undermining this great 
slab and removing it in such pieces as from time to time 
broke away by their own weight from the main mass. 
For five hours these pieces kept breaking away in blocks 
of about one foot in thickness, and as much in weight as 
two or three of us could lift. At dusk our task was not 
more than two-thirds completed, but as wet was expected, 
it was determined to extract the whole that night if possible. 
Perhaps the most toilsome part of the work was carrying 
ike pieces up the sixty feet of cliff. A hand barrow having 
been improvised, it required our united efforts to convey 
each piece to the path above, and this was really hard 
work, and in addition I had gloat anxiety throughout lest 
the edges should be rubbed. Notwithstanding all our 
trouble we had the mortification of seeing our large lumps 
repeatedly break and subdivide. The woik went on until 
about q iwi., when we found it impossible to continue, 
and therefore carefully covered up the remains of the 
slab, the vicinity of a populous town rendering this pre- 
caution necessary. The next day the whole of the 
pieces were removed in a cart from the coast-guards 
station to an out house in our occupation. When they 
arrived there the prospect was far from hopeful. We 
had apparently but a truckful of lumps of black wet. 
clay, a foot or more in thickness, and varying in dia- 
meter from a few inches to two or l luce feet, the 
majority without trace of the fossil upon them, or any 
marks 01 indication of how they were to be fitted to- 
gether. Experience among these fossils has taught me 
not easily to despair, and I knew, moreover, from the 
care that had been taken, that the edges could not l>c much 
abraded, nor could any considerable pieces be missing. 

< )ur lodging contained a new and comparatively well-lit 
cellar, to which all was removed. A table was next made, 
six feet long and four feet wide, and portions of three 
clays occupied in ascertaining how the pieces could be 
fitted together. 


mains in most case s, are extremely difficult to extract, j Two clays were then lost in fastening the smaller pieces 
so that a brief account of the process employed may be \ together into larger slabs, but it was found that these 
of use to would-be collectors. The largest specimen, j larger pieces would not come together properly in the 
part cf the frond of a feather-palm, measures 4 ft. by j box, their relative thickness, &c., being different. They 
3 ft-, and as this presented the greatest difficulties, I will were r.ext reduced in thickness to about three inches 
more particularly describe the work which its preservation and transferred to the box in which they now arc, and 
involved. fitted together as accurately as possible and fixed by glue 

In digging last autumn at Bournemouth in a bed of and plaster of Paris, J cwt. of the latter being used, 
dark clay about Ad feet above the sea- level, and about the A great disappointment now awaited us. From stand- 
same distance from the top of the cliff, we came across a ing and kneeling upon the slab whilst engaged in digging 
well-preserved fragment of this specimen consisting of a it out, the upper surface of the leaf was kneaded into 
portion of the stem with the bases of pinna- attached, the under surface, and would not part for weeks after- 
NX c included a younger athletic brother, a coast-guards- wards, until quite dry, and then in very small fragments 
man whom I have long employed, as well as myself, only. 

and occasional other assistance. The tools we used j Another difficulty was that two other fronds were found 
WCI r r, ck * axCS ’ crONV *bar, and spades. The place was ' at lower levels traversing the one we were endeavouring to 
y P ro Jf c * 1! JS ledge, none too solid, with a steep ! save, and in some places these had been c leaned out before 
cliff above and below. So soon as the fragment men- j the mistake was discovered. The base of the frond, it 
tioned wasbrought to light by a stroke of the pick digging will be seen, has been abandoned altogether, and not 
was stopped, ana a careful examination was made by the more than two-thirds is now preserved. Ihe next thing 
aid of our knives to sec in which direction the frond was to get it to London safely* and the raitway officials 
trended. Finding, fortunately, that the direction was were cautioned as to the care required and the necessity 
towards the masi t f the clifl, we determined to u c our of keeping it flat and right side up, and the case was 
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insured. Even while I was in the office insuring it a 
stupid porter tilted it over face downwards to my great 
grief, as I had little hope that the plaster would hold 
with such a weight if tne case were subjected to this 
treatment on the way. I was relieved in my mind a few 
days later by its safe arrival at home. From this time 
patience alone was required, and by Christmas, with the 
aid of Mr. Dc Wilde, the whole leaf was uncovered and 
varnished and all the cracks filled in with modelling clay. 

The other specimens were obtained in more or less the 
same way. The small feather palm was extracted whole 
with the assistance of Mr. Henry Keeping, of the Wood- 
wardian Museum, but fell to pieces on the shutter to 
which it was transferred for carnage, and great care was 
needed to put them together a» they now are. The Stud- 
land fan-palm being rotted by exposure on the face of the 
cliff and being penetrated everywhere by rootlets, fell into 
a hundred pieces, and only the centre of the leaf could be 
picxcd together the rest being pulverised in its journey 
from Stuilland to Warchrun. 

J. S. C \I'I)\'F.k 
FA TUFF SF( CHI 

S OM 1 C little time ago we announced the serious illness 
of Father Sccchi, the well-known astronomer and 
Director of the ( )bscrvatory of the Collegio Romano, at 
Rome ; Inst ucck wc chronic led his death, which occurred 
on the 26th ult. The illness which has thus terminated 
fatally, has cut him oil, wc may say, in the prime of his 
life, and in the midst of his work ; for, till he was taken ill, 
there were no signs of any diminution of his energy, and 
he was only fifty-nine years of age when lie died. 

Sccchi was born at Reggio, on June 29, 1 S 1 «S. Educated 
and trained from early youth as a Jesuit, we hear of him 
first in connection with scictu c .is Piolvssor of Physics 
at Georgetown College, neai Washington, and next 
as holding the same chair in the Roman College at Rome. 
It was in connection with the obset vulory attached to 
this institution that almost all Su chi’s woik for the last 
thirty > ears has been done. While the Roman College 
was in papal hands no funds ucie spam! to make the 
observatory as complete as possible. Sccchi had instill- 
ments and assistants in abundance, and his various seiies 
of 44 Memoirs ” testify to his imlustiy 111 many fields, while 
his position gave him great facilities for giving the 
widest publicity to his woik. What he lacked in origin- 
ality he made up in assiduity, and hence, although he has 
left no great life woik on at.) one subject behind him, 
there is, wc think, haidly any question which has turned 
up touching observations in autonomy, magnetism or 
meteorology on which a multitude of papers have not 
been written by his busy pen. Many of these papers aic 
very admirable and show gtent penetration and power of 
generalisation as well as a wide grasp of many subjects. 

Secchi’s gicat interest in solar physics was doubtless 
aroused, when in America, by assisting Prof. Henry in 
making the first experiments on the heat radiated* by 
different portions of the sun s disc by means of the 
ihcrmo-clectric pile. His inteicst in spectroscopy dates 
from Janssen’s visit to Rome, when on his scientific mis- 
sion to Italy and Greece. In both these branches of 
work Sccchi has been an aidcnt observer and voluminous 
writer. He photographed the eclipse of 1S60 in Spain, 
and observea the one of 1S70 in Sicily. In 1867 he was 
in Paris exhibiting his universal meteorograph in the 
exhibition of that year, and giving lectures, some of which 
eventually formed the basis of his book on the Sun, a 
second coition of which appeared last year. Resides this 
book on the Sun, he has written others on the Unity of 
the Physical Forces, and on the Stars, the latter of which 
has not yet appeared. 

When the States of the Chuich became Jtalian the 
Roman College was among the institutions which were 


turned to other uses by the new government. This now 
contains two most interesting museums, one of educational 
apparatus chiefly for primary instruction, and another for 
antiquities. The new Government, however, were ex- 
tremely anxious not to interfere with Sccchi’s scientific 
labours and offered him the Chair of Astronomy in the 
new Roman University, at the same time granting 
ample funds for the prosecution of his inquiries. This 
Secchi accepted, but soon found his occupation gone, 
as he was commanded by the chief of the Jesuits to resign 
it, which he did. It is doubtful whether any modus 
vivendi would have been found if the king, whose foster- 
brother he was, had not stepped in between the Ministry 
and the Vatican, and suggested a compromise which 
would have left Secchi to continue his work undermost 
favourable conditions, if the Jesuits had not again 
stepped in. 

One of the most recent results of Secchi’s energy has 
been the foundation of the Socict/i degli Spettroscopisti 
Italiani, a society specially constituted for recording daily 
spectroscopic observations of the sun, chiefly at the 
various observatories of Italy. 

There is no doubt that in the death of rather Sccchi 
observational astronomy has sustained a great loss. His 
industry and skill were largely rewarded during his life- 
time. In i8f>7 he received the great French prize of 
100,000 francs. He was a member of most scientific 
societies, including our own Royal Society, and it must 
not be forgotten that if there may have been tiaits of 
Secchi’s character open to criticism, the exigencies of his 
post, rather than the inclinations of the man, may have 
been to blame. 

NOTES 

Thk French expedition f<*t the observation of the appionching 
transit of Mercury consist of M. C. Andre and M. Ang .t, who 
formed likewise part of the expedition to New Caledonia, on the 
occasion of the transit of Wtius. Ogden, in the State of Utah, 
has been selected by the 1 rcnch Institute as the most favourable 
locality for the observation, ami the expedition is already under 
way to its destination. A Parisian millionaiic, well known foi 
his generosity towards scientific objects, has contributed ’,0,000 
francs to defray the expenses n! the observation. 

\Yk regret to leant of the dangerous illness of the well-known 
mineralogist, M. Delah .e 1 iabriel, professor at the Mu^i uni 
d’Histoirc Naturclle »»? l aris, lie is now in his eighty third 
year, and has been for t went y years a member of the French 
Academy of Sciences. 

Tin Royal Academy of Sciences at Berlin has elected the 
well-known Prof. Noeldeehe, of Strasdmrg, a corresponding 
member. 

Arranv.rments arc being made at Tatis for the erection of a 
fitting monument to the ’.ate Ulaude Bernard. The initiative has 
been made by the Aiv/.v. AVo/ogtV, of which Bernar 1 wu> one 
of the foundcis, and over the meetings of which he lias presided 
during the past eleven years. The committee appmntcd for the 
purpose contains prominent names from all the leading scientific 
institutions of Paris. 

Till*, death is announced of Mr. Joseph Bonomi, the distin- 
guished Egyptologist, which occurred at Wimbledon Park on 
Sunday last, at the age of eighty- two. For the last sixteen years 
Mr. Bonomi has acted a- Uurator of the Soane Museum in 
Lincoln’s Inn Fields. Mr. Bonomi went out to Egypt as early as 
1S24, and spent eight years on the banks of the Nile, drawing 
and studying the andeut temples and their wonderful sculptures. 
1 >uring he had adopted the Arab costume and mode of 

living, and*by this means he was able to go on in the prosecu- 
tion of his studies with hi> then limited resources. He returned 
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to England where he remained till the visit of L?p?ius in 1842, 
^hcn he went out as artist in that expedition, which resulted 
; n a large folk) work of about twenty vols., published under the 
r. j -pices of the King of Prussia. The Egyptian Court at the 
Crystal ralace was erected from Mt. Bonomi s designs and 
under his superintendence, lie was also employed in the 
I’iitish Museum in arranging the department of Egyptian anti- 
pi itics. Mr. Bonomi has rendered great service, not only by 
! A illustrations, but also by his writings on subjects connected 
w ,th the various countries in the east which he visited. These 
w ,11 l,c found in the Transactions of the Royal Society of 
1. tcrature, Syro- Egyptian Society, British Association, vVc. Mr. 
i;,nnmi leaves a great mass of notes and sketches of hicro- 
bphics which may yet be of great value to Egyptol »gy. 

A i the General Monthly Meeting of the Royal Institution on 
t nday, the special thanks of the members were given to 
!,. \\\,nen I>e la Kue, P.C.L., for his donation of 50/. for the 

ncfil of the Chemical Laboratory. 

We would remind our rcaiers that subserip ions are ^till 

,iU ie:cived for the Simon Testimonial 1 und. A marble 
is the form of testimonial that has been decidid on, and a 
II copy of this will be presented to each sul«ciibci of two 
'/,0'ieas and upward?. No testimonial was ewr bc'ter di ,ci vod. 
Subscriptions may be sent to Robarts, 1 .Thick, an 1 Co., 

I imbard Street, to the lion. Secretary, i, Adam Street, 
A lelphi, or to the Treasurer, General Register < . e, Svm*T,.et 

House. 

Tm-: Alla., of O dorado, soon to be issued by the 1 S. C,ct\ 

1 ;ical Survey of the Territories, under Tmf. 1. \' ll.iyd n, 
unliodics the re u!ts of the geological and geographical w »tk <-f 
the survey during the years from 1873 to 1S70 nnh: .\** 'Hus 
\tlas will con'ain the following maps: — 1. A i/ciural dm 
nnp of Colorado on a scale of twelve miles t > the mch. 2. An 
eomomic map of the -'.me legion, having as is lash, the above - 
n-enMnned drainage map. Th*s mapw ill indicate the area, of arable, 
picture, timber, coal, mineral, and dcv„rt land in a., peat detail 
a; possible on til'* scale. p A general geological mip, on which 
the areas covered by the principal formations will iu dwwn. The 
drainage map will form the basis 1 for tlr's pL ». }. A map 

showing the scheme of the primary triangub: 1 m the state. 
Scale twelve miles to the inch. 5. Six to* sheets 

bowing the same area as that covered by the gMicial drainage 
map, but in much more detail. The '-cals of thc-c .s! tcG ;> four 
miles to an inch, d he reikf of the country i» indicated by 
oiitoui lines, at vertm..! uiterxaLof 200 fett. 'Hie asm coxcied 
by each of tlicsc slice's 1. 11,500 f qiaic wide . f». Six 

io ical sheet’., of which tue ba-»,5 are the six topographic. ! sheets 
juM mentioned. On thee the detailed geology i.txpie^sid hy 
colours. Willi the appeal ante of tlrs map, Colorado will be 
better known, topographically and geologically, than any other 
Stale. 


awarded to Messrs. Letcher, of CamKirne and St. Day, Corn- 
wall. A second prize, consisting of a bronze medal, has been 
awarded to Herr Overland, of Freiberg. 

The edablidiing of a branch of the E.S. National Observa- 
tory, to be placed at some elevated point in the West, has lately 
been agitated, andjuuch is expected as the result of its com- 
pletion. 

On July 16 an International Exhibition of the Taper Trade 
will be opened at Berlin and will last until August 31. The 
programme of the exhibition is already finally settled, and the 
objects exhibited will be divided into eight different groups, via, : 
1. Raw materials and articles used for making paper, paste- 
l>onrd, Ax. 2. Machines and tools used for ranking and working 
paper. 3. Taper and boards of nil descriptions. 4. Taper, as far 
as i» is employed for printing, paper-hangings, \c. 5. Articles 

made ot paper or/.J/<Vr-w<k A/, b. Taper as used for technical or 
building purposes. 7. Writing and drawing materials. S. ( >bjects, 
books, \ c. , relating to the history and literature of paper. A 
uumbci of prizes will be awarded for the best contributions. 

Tin system of agricultural weather- warnings in France, 
carricl on under the direction of the Taris Observatory, continues 
to be rapidly developed and extended to all parts of the country. 
The warnings are now sent to 1,432 communes spread over all 
the departments of F ranee except that of Lo7<Vc. 

A v*w:i and valuable application of electricity, designed to 
prevent the j ossibility of collisions on railways, is now the sub- 
ject of experiment in the Marseilles station. It consists of an 
elm trie mirror, in which all the movements on a line 100 kilo- 
metres in length are brought vividly bcfoie the eye, and enables 
the nation-masters to follow exactly the progress of every train. 
Ty tins means it is hoped that all accidents resulting from delays 
in too iapid runs can lie cntiiuly avoided, and arrangements arc 
I l*eing made foi the general introduction into the stations of the 
1 new invention. 

| A Viknna mechanician has recently succeeded, after many 
1 fruitless trials, in constructing a sewing machine which does not 
require the person working at it to submit to the unpleasant and 
1 unhealthy necessity of constant bodily exertion, vi/., setting the 
! machine in motion by the foot. Since, for pecuniary reasons, 

1 the application of electricity, steam, or water power was im- 
, possible, the inventor of the new machine was restricted io 
| gravitation or elasticity, and he, preferring the latter force, has 
contrived to make springs strong enough to keep an ordinary 
! si/el machine in motion for hours. A system of cog -wheels is 
arranged underneath the surface of the table upon which the 
machine is fixed, and by a handle at the side the spring is wound 
up with the greatest facility. The velocity at which the machine 
works i> entirely at the option of the pcison using it, and can be 
regulated a / libitum , and in the simplest manner. 


One of the leading publishing houses of Paris is making 
arrangements for the speedy appearance of an enormous work? 

l/udes sur TExposition de 1S7S/’ under the dirccti m of M. K. 
Lacroix. This work is intended to be a complete record of the 
progre*- mr.dr in -H 0, e art , U p to t j, c p r(|cn * date, and its 
thor.itighne s and value have been assured by the promised co- 
operation of a huge number of leading authorises. The French 
Ministers of Tublic Works, of Commerce, and of Agriculture 
have already promised all necessary assistance on the part of the 
Government, so that the undertaking will start under the most 
favourable auspices. 


n». SCHUtitAKS intends to r«, me his excavations at 
llisnrlik at toon as the country is at , U to live in. 


The Society of Arts prize of lot. for the best set of blowpipe 
apparatus that could be sold retail for one guinea, has been 


niToi ; u nity has been taken recently by MM. Kaehlmann 
and Witkowski to observe the eye-motions of persons asleep, 
new-born children, blind persons, and also in circumstances 
presenting some resemblance to sleep, viz., drowsiness, intoxica- 
tion, chloroformic sleep, and epileptic attacks, these cases 
having in common the failure of the will or the power for 
binocular vision. In every instance strongly uncoordinated 
movements were observed. The result is regarded as opposed 
to the idea of a mechanism posses cd a* birth for producing regu- 
lar motions of the eyes, and as agreeing with Helmholtz's view : — 
Though each eye has a quite independent muscular mechanism 
.... we have only learned to perform those movements which 
arc necessary for seeing a real point distinctly and simply." 
Where this interest is not yet present, as in newly-born infants, 
or where it ^disappears, as in the case of the blind, and in the 
sleeping, there occur divergences from the law of adaptation. 
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The German Verein zur Befbrderung des Gewerbfleistes has I The master of the D.M'B. Park (British barque), whicharrived 


offered extensive prizes for ithe invention [of substitutes for 
caoutchouc and gutta-percha. 

News from South America states that powerful waterspouts 
were recently experienced at Callao, doing considerable damage 
in the town and its environs. On January 27 Callao suffered 
again severely from a repetition of the phenomenon known as the 
“ tidal wave/’ from which so much damage was done in May last. 
Much destruction of buildings has resulted. On January 23 a 
strong earthquake, lasting thirty seconds, was felt at Iquique and 
Arica ; shocks recurred on the 24th and 25th. On December 31 
a violent thunderstorm visited Lima, accompanied by torrents 
of rain. The latter phenomenon is of extreme rarity in that 
neighbourhood, and during the present century has occurred 
there only once, viz., in the year 1804. 

Thb Moniteur Vinicole announces the surprising fact that the 
wine-production of France has not been diminished of late years, 
in spite of the devastations of the pernicious insect, phylloxera. 
During the five years, 1862 to 1867 (before the vast spreading of 
t he plague), the annual production averaged 54,747,405 hecto- 
litres. During the five following years (1867 to 1872) it rose to 
^6,527,129 hectolitres. After 1872, since when the phylloxera 
invasion began to reach its maximum height, the average annual 
production has not sunk below 56,000,000 hectolitres. The 
to’al of last year’s produce amounts to 56,405,363 hectolitres, as 
against 41,846,748 in 1876. 

The statistics of the German Imperial Telegraph Office for 
1877 have just been published. When the Telegraph Office 
was united with the Post Office there were 1,688 telegraph 
stations in Germany. At the end of 1877 this number had risen 
to 3,287. 

Those desirous of sending [objects of natural history from 
Guatemala (Central America) to the forthcoming Paris Exhibi- 
tion are requested to communicate with M. A. Boucard, of 55, 
Great Russell Street, W.C., until the 20th inst. After that date 
all communications should be sent to the following add less : — 
Legacion de Guatemala, 3, Rue dc Cojicnhague, Paris. 

Till experiments on the practical value of the telephone, 
carried out by the German postal department, show that it is 
not adapted to supersede the telegraph on lines which are con- 
stantly in use. For local purposes and lines less frequently used 
it will, however, be introduced on a large scale, a large |>ecuniary 
saving being effected by the ease in obtaining officials who have 
not had to master the difficulties of telegraphy. The depart- 
ment has also introduced an appaiatus for railing the official at 
the station to which a message is to l>c sent, so that an electric 
battery is now unnecessary for the purpose of summoning 
attention. 

Australian colonists have noticed some strange peculiarities 
in bees imported from Europe, which, however unpleasant they 
may be to the agriculturist, arc yet of the highest interest to 
naturalists. It appears that our European bees retain their 
industrious habits only for the first one or two years, when im. 
ported into Australia. While during that period they keep their 
hives in good order and yield a fair quantity of honey, they 
gradually cease to collect honey after that time, and soon become 
entirely barren. 

Mr. Murray has published in a nest little volume, Virchow’s 
address at the German Association last autumn, on the Freedom 
of Science in the Modern State. We are glad this has been done, 
as the address is one well worthy the attention of men of science. 
It was our sense of its importance that induced ns some months 
•go to publish in our columns a verbatim translation of the 
address, as well as translations of the addresses of (laeckel and 
Nageli, on which Virchow’s address is to a large extent s 
criticism and reply. 


at West Cowes (L W.), March 3, from Batavia, reports as fol- 
lows January 29, at 7 a.m., in lat. 4.20 N., long. 21.45 W., 
saw several submarine volcanoes throwing .large columns of 
water about loo feet into the air, while the sea was in great 
commotion, as it is when there is a very strong under-currcnt, 
the weather at the time being very cloudy, with rain, and nearly 
calm. The sound was like distant thunder. 

Various theories have been offered of the sense of tempe- 
rature. In a recent one by M. Ilering it is represented that 
when at a given part of the skin wc feel neither heat nor cold, 
the feeling of temperature at that part is, so to say, at zero. The 
main points of the theory are these : The feeling of temperature 
depends on the height, for the time being, of the temperature 
proper (eigen Temperaiur) of the nervous apparatus of the skin, 
not on the rise or fall of this temperature (Weber) nor on the 
intensity and direction of the heat current (Vierordt). Every 
temperature of the nervous apparatus above the zero point is 
felt as heat, everyone below as cold. The distinctness of the 
sensation of heat or cold increases with the distance of the 
temperature proper for the time being, from the zero tempe- 
rature. The zero temperature is variable within certain limits. 
Every temperature of the nervous apparatus, felt as warm, 
causes a displacement of the zero point of the scale of sensation 
upwards, and every temperature felt as cold causes a displace- 
ment downwards. These ideas are developed by M. Hering, in 
a recent paper to the Vienna Academy. 

M. Lknclen, a phy-ocian of Arras, ha> iecently described a 
remarkable perpetuation of physical traits. A certain M. 
Gamelon, in the last century, was sc\ -digital, having two thumbs 
on each hand and two great toes on each foot. The peculiarity 
was not noticeable in his son, hut in each of the three subse- 
quent generations it has l>ccn strongly marked, some of the 
children at present show mg the malformation as distinctly as their 
great -great-grand fat her. M. de ( x >uatrcfagcs has noticed, a few 
months since, a similar iasc in the animal kingdom. A six toed 
cock having transmitted this peculiarity to his descendant-', it 
has spread to such a degree, that in the district wheic it occurred 
the ordinary five-toed variety is no more to be met w ith. 

Limk, strontian, and harjta have recently been obtained in 
the crystalline state by I>i Brugelmann, of Dusscldorf (Ann. dcr 
Phys. % No. 1 1), by heating their nitrate salts till complete decom- 
position takes place. In this w'ay are obtained the three oxides 
in (chiefly) microscoptc.il crystals of the regular system, and 
exclusively hexahedra. While, however, in the case of strontian 
and baryta, this .interesting fact and new example of isomor- 
phism is recognisable only with aid of the microscope, the lime 
can be easily obtained in large crystals, observable with the 
naked eye. Dr. Brugelmann describes his method fully, as also 
the form and properties of the three crystallised alkaline earths. 

It was pointed out some time ago by M. llerwig, that when 
strong induction shocks arc sent through liquids they do not 
pass conformably to Ohm’s law ; there is at first a retardation of 
the electricities in the electrodes, and the equilibration which at 
length occurs is somewhat like a docharge, as in the case of a 
large cond ense r. The phenomenon has of late been more fully 
studied by M. llerwig, who describes various interesting experi- 
ments with reference to it in the Annalcn der Physik , No. 12. 

M. Gaston TLANTf: describes at length in the last number 
of the Annal a dt Chtmu ei Physique , his newly-discovered method 
for the engraving of glass, a process which promises to be of 
widely- extended application. His attention was first directed to 
this line of Investigation by the observation that glass moistened 
with a solution of ordinary salt was strongly attacked by currents 
from secondary piles. As perfected, his process consists in 
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immersing a plate of glass in a shallow basin containing a con- 
centrated solution of potassic nitrate. It is encircled by a 
platinum wire also covered by the liquid, and connected with 
the pole of a secondary battery of fifty elements. The other 
pole consisting likewise of platinum wire covered with an 
insulator is held in the hand and applied to those parts of the 
glrss where it is designed to engrave. A ilasb of light is 
pioduccd by even' contact with the electrode, and a mark 
accompanies each luminous appearance. The depth and fineness 
of the lines described depend directly on the rapidity w ith which 
ll e clcctiodc is moved, and the fineness of its point 

Tiif. Deutsche Gercllschaft fur bflfentliche Gesundhcitspfiege 
has appo nted a commission to co-operatc with the government 
meteorological stations, in endeavouring to obtain the daily 
publication of the weather observations with probabilities for the 
following twenty-four hours, according to the American system. 

Tnr. additions to the Z jological Society's Garden* during the 
past week include two Frown Foatis (A.? n>: • i.*l from South 

America, piescntcd by the lion. C. II. Wynn ; a Palm bqturrcl 
( s turn* from Ii.dia, presented by Min, Farclay ; two 

Rock .sparrows {/'stroma i.V/V.i), South 1 uioj.can, presented by 
Mr. I )’ A rey Thompson ; an Ocelot (/v//» par ), a Ued anti 
Yellow Maccaw (AhJ ch lor after a), a Yellow Nuke (<*/.'•/•. »M- 
ru inotiGtu') from South America, two black -capped bitterns 
{/tuiofiitrt a trie a pi l! a) from Africa, a Four-lined Snake (G.7//v> 
quadriZnuatus ) from Egypt, deposited ; a Yellow-cheeked Ama- 
zon KChrysolh autumnali*) from Honduras purchased ; a Ked | 

Kangaroo (Ma/refm tutuc), an Indian >Fmt|:i; . 

ihuh! bom in the Gardens, J 


extext a xd principal y.oxi or the 

A CKOE A BUREAU* 

TN the l!\, let/ hi ft J. > A 7/ , nouns, 1 1 c rr II I rii hr. 
1 recently compared his “ Catalogue ot l -.lai Fight.-,” which 
contains notes ot all auror.r which have Urn observed since 


iS.;'), with a publication of Herr A. Mobcrg, wh» giw. an 
ac< c*ur.t of all auror.r observed in Finland during the yt.us 
x S40 to 1S55 — some i.loo in numl>er. The 1 ■n.pmson > ic I Is 
some investing results which arc not withou' importance f<M the 
theory of the phenomenon. 

It appears that out of 2,035 days of the months from August 
to April, upon which auror.r were seen and winch aic entered 
in llcrr Fritz’s Catalogue, no less than 1,107 days were amoral 
da\s in 1* inland. Of these 1,107 aurora. 7^4 were -imul’ancously 
vi-dde b >th tn America and Kurope, 101 only in J uiopr, while 
the remaining 212 were only seen m Finland, Doling the same 
penoi (lKp> to 1^551 auror.e were seen m Furopc or 
America which were not vim 1.1 i* in Finland. All thr.e figure* 
ot course refei only to the months from August to Aj.nl, anc" 
during the summeT momhi no phenomena of tlr kind can l* 
observed in Finland on account of the brightness of the nights. 
As Herr Moberg's observation , were collected fr. m I2>» different 
stations in Finland, we must conclude that only a scry small 
number of aurora: remained unnoticed. Wc thus arrive at the 


conclusion that a great number of aurora: cannot have a very 
widely extended sphere, or that the causes of these phenomena 
be of a very local character (this is confirmed by several 
observations at high latitudes), while with another part of the 
l|™P? iena *he extension of their sphere or district of simultaneous 
vuibimy must be very considerable. The number of aurora: 
w ten were seen in Finland only— -at least for which up to the 
present no data of observation elsewhere have l«cn received— 
is very small (212, or only 19 per cent, of the total number seen 
in h inlan ). As the frequency of the phenomena increase*— at 
number of simultaneous obscr- 
taRriJS* A meric* rise, while the numbers of 

-ten in Finland,* Ti£ pe onl 7 > or of those exclusively 

» SiK*k • bu a C rec » perfectly with the well- 

kiK.wn law that with the increase of frequency of polar lights 
iLtvr mlenutjr and sphere of viability mcreise do. If we cLe- 
Klly take into account the lest prominent phenomena the above 
proportion, would be ihghUy modified, but most probably they 
would new prate that on any day when an .arena waa risible 
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only in a small district in Europe, another one was simultaneously 
seen in America. Thus the comparison made by Herr Fritz 
contradicts Kenou’s view that the phenomena in America and 
Europe change periodically. 

Of 2,S7S days on which auror.r were observed in America 
during 1S26 to 1S55, there arc 1,005 on which auror.r were also 
seen in Europe, so that at leas: every third observation was 
simultaneous in both parts of the woild. For the years during 
which more exact observations were made, viz., from 1S46 to 
1S55, and again from 1 868 to 1S72, wc find that during the 
former period out of 1,691 auroras <>57 were simultaneously 
observed both in America and Furopc ; and during the latter 
period out of 715 no less than 3«)7, or far more tlun half the 
number. If the catalogues were more perfect the number of 
simultaneous observations would, beyond doubt, be found to be 
still greater. Some observations made in Scotland give similar 
results to those dating from Finland, but their publication must 
at present be delayed, since the American data for comparison 
are still wanting. 

The local occurrence of auror.v docs not s; oik favourably for 
the hypothesis which places the phenomenon among the cosmical 
ones. Some ten years ago Herr Fritz published his views with 
regard to the geographical distribution of aurora 1 , and constructed 
a -.vstem of lines which he termed lsochasms /.<*., curves of 
equal frequency of auror.v. The outlines of this system weie as 
follow •— The rone of greatest Ireqmn y and intensity of auror.v 
began near Farrow point (72“ noith latitude) on the not them 
coast of America ; thence it passed across the great Fear Fake 
toward* Hudson’s Fay, crossing the latter at (hi" N. lat., passing 
over Nnin, on the coast of Labrador, keeping south ol Gape 
Farewell ; it* furthei course was between Iceland and the Fat t >er 
to the vicinity of the North (’ape in Norway, and tlunce into 
the Arctic Sen. According to the observations then in posses- 
sion of llcrr Fritz, the line pas-cd lound Novaya Zctnlya and 
Gape Tslieljusk in, approached the noith coast of \si.i, in the 
eastern part of Siberia, in the longitude of Nischni Ivdymsk, and 
thence rc. urned to Farrow Point. 

Now after ten years, in spite of the vastly accumulated material 
of caicful observations, there njipcars no necessity to change 
IFrr Fritz’s system of curves in any essential detail; indeed 
certain parts of the same, which were at first only based on 
pr« <bibility and supposition, the part ot the principal zone 
between the north of Norway and Nislini Kolymsk as an instancr, 
we now know with perfect certainty to lie correct. Nearly 
identical, jicrhaps entirely so, with the line ol greatest frequency 
is the line which marks the limit of visibility ol aurorre towards 
the j»ole or the equator ; since to the north ol the hnr in ques- 
tion the aurorae arc only seen in the direction of the cqualoi. 


PAR/S ACADEMY PRIZES / OR 1878 

I. 1 7 Vt KAorj.ts’ARY Pm/.Hs.— Grand jinz.es in the M.ithemali- 
^ cal Science. — 1. Thcajipheation of the theory ol elliptic 
tiansccndants or ahehans to the study of algcluaic curves. 
2 It is known that the great axis of the orbit which a jdancl 
dc«*crilK:s round the sun is not affected by any secular inequality 
of the order of the two first powers ol the disturbing masses. 
Examine if there exists in the value of this gicat axis secular 
inequalities of the order of the cube of the masses, and, in the 
ca.sc where these inequalities are not rigorously destroyed, give 
the means of calculating their sum, at least approximately. The 
prize is a medal of the value of 3,000 francs. 3. Study of the 
elasticity of crystallised bodies, from the double point of view of 
experiment and theory. Prize the same as No. 2. 

Grand prizes in the Physical Sciences. — Study of the mode of 
distribution of marine animals on the littoral of France. A 
medal of 3,000 francs value. 

An extraordinary prize of 6,000 francs will be awarded as a 
recompense for any progress calculated to increase the efficacy of 
the French naval forces. 

IF Mechanics. — !. The Poncclct prize of a medal of 2,000 
francs value, and a complete copy of i'oncelet’s works,^ are 
awarded to the work contributing most to the progress ol the 
mathematical sciences, pure or applied, published in the course 
of the ten years preceding the judgment of the Academy. 2. A 
Monty on prize, a medal of 427 francs value, will be awarded to 
any one who, in the judgment of the Academy, is most deserv- 
ing, by inventing or improving instruments useful to the progress 
of agriculture, the mechanical arts, or the sciences. 3. The 
PJumey prize, a medal of 2,500 francs value, awarded to the 
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author of an improvement of steam ‘engines, or of any other 
invention contributing most to the progress of steam navigation. 
4. The Bordin prize, a medal of 3,000 francs value, will be 
awarded for a satisfactory solution of the following problem :— 
To find the means of destroying, or at least seriously dimini-.h- 
irg, the annoyance and the dangers arising from the products of 
combustion issuing from the chimneys of locomotive engines, 
steamships, and manufactories near towns. 

III . Astronomy. — 1. The Lalandc prize, a medal of 542 
francs value, will be awarded to the person who shall have made 
the most interesting observation, or to the memoir or the work 
most contributing to the progress of astronomy. 2. The 
Damoiseau prize, a medal of 5,000 francs value, will be 
awarded (in 1879) for a solution of the following question : — 
Revise the theory of the satellites of Jupiter ; discuss the obser- 
vations, and deduce from them the constants they contain, and 
particularly that which furnishes a direct determination of the 
rate of light; finally, construct special tables for each satellite. 
3. The Valz prize, the proceed , of a miiii of 10,000 francs, will 
he awarded for the most interesting a lrononi'cal observation 
made during the year. 

IV. Physios.— The Bordin prize, n medal of 3,000 francs 
value, will be awarded for a solution to the following : -Various 
formula: have been proposed to replace Ampere’s law on the 
action of the elements of currents ; discuss these various formula: 
and the reasons which may be alleged for giving the preference 
to one of them. 2. Three Lncai/e prizes of in, 000 francs each 
will he awarded (in 1879) to tin* works or memoirs which have 
contributed most to the progress of physiology, physics, or 
chemistry. 

V. Chkmistry. — T he Jeckcr prize of 10,000 francs will be 
awarded to the researches which the Academy judges bt*.t 
calculated to accelerate the progress of organic (hemistry. 

VI. Boiany. 1. The Baibicr pn/e of 2,000 francs will be 
awarded to anyone who makes a valuable discovery in surgery, 
medicine, pharmacy, or botany, in connection witli the art of 
healing. 2. The Alhumbcrt prize, a medal of 2,500 francs 
value ; the subject of this prize is n study of the mode of mitii- 
tion ol fungi. 3. 'Hie Desmtzirrcs prize of 1,600 francs will l»c 
awarded to the best or most useful writing on the whole or part 
ol cryptogamy published during the year. 4. The Shore pi i/e 
of 200 franc* will l»e awarded to the author of the best memoir 
on the cellular cryptogam* of Kuiope, or on the habit* or 
anatomy of a Kuiopcan tqiccics of insect. 5, The Bordin prize 
of 3,000 francs has for its subject the following : —Ex plain by 
direct observation* and by experiments the influence which the 
medium exercises on the structure of plant organs (roots, stem, 
leaves) ; study the variation* which tcircstrinT plants undcigo 
when raised in water and those which aquatic plants undergo 
when forced to live in air. Explain by direct experiments the 
special forms of several species of maritime flora. 

In medicine and surgery the Brcant prize of 100,000 francs for 
a cure for Asiatic cholera still stands. 

One or more Montyon prizes arc awarded to works or disco- 
veries which show the means of rendering an art or occupation 
less insalubrious. 

The conqictition closes on June 1 each year. Works sent in 
are not returned, and the conditions us to the use of mottoes, 
concealment of names, &C., usual to such competitions are 
required. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

SCIENCE in Schools. —Sir John Lubl>ock has given notice 
on an carl? day to move in the House of Commons that it would 
be desirable to modify the Code of Education by adding ele- 
mentary natural science to the subjects mentioned in Article 10, 
c. 1. 

Breslau. — The number in attendance at the University 
during the present winter is 1,253, divided as follows among 
the faculties Theological, 101 ; legal, 432 ; medical, 168 ; 
philosophical, 552. The University assesses ore of the moU 
valuable libraries in Germany, numbering over 400,000 volumes 
and several thousand valuable manuscripts. 

Bern ani> Zurich.— The former University is attended at 
present by 410 students, the latter by 318. Each University 
includes in its list nineteen female students, most oLwhom are 
preparing for medical examinations. 11 


Libraries of German and Austrian Universities. 
— Most of the German States place annually considerable 
sums at the disposal of the University libraries. Bavaria 
gives her universities each 1,000/. for this purpose ; Saxony 
grants 1,200/. to I*ipzig ; while in Prussia the sums vary from 
600/. for Greifswald to 2,000/. for Gottingen. In Austria, 
although the existence of so many different languages in the 
empire makes special demands on the university libraries, the 
Government assistance ha* hitherto been exceedingly limited. 
We notice, however, that in a late session of the Reichstag a 
new policy has been a ; opted, and that the annual grants have 
been raised to 1,500/. f r the Vienna library, 1,000/. for that 
at Prague, and 800/. for thov in the other universities. 

•St. PI'.tersbukc;. — On January 1, 1S78, the University at 
St. Petcr.diurg numbered 1,425 students, thirty-seven more than 
last year. One* seventh are in the department of History and 
Philology, three-sevenths in Natural Sciences and Mathematics, 
three- sevenths in Law, and one-foity* seventh in Asiatic language >. 
The number of professors i» ninety three. The students are 
mostly very poor, and the pecuniary help given to them by the 
University amounted during the year to the sum of 12,000/. ; 
besides which, a private sonet y of former students paid the fees 
for eighty-one persons. 

Kii.i-f. — The University celebrated, during the past month, the 
filly-ninth year of Us existence. Although so young it is well 
equipped with all the necessary a liuncts o a university, and its 
medical faculty is regarded as the tirst m Russia. The number 
of students at present is 773, an increase of i(>o on the previous 
year. The majority are in the medical faculty. As in the other 
Rushan universities, the students are retai led pimcijially from 
the poorer classcf, 203 liemg freed from the payment of Jecture- 
fecs, and 123 in addition receivin’ stipends amounting m the 
total to 36,000 rouble*. A !»■ ;h <li > d f,.r I.vIms 1. M b>t to 
be opened at the Univcr*it\. 


SCIENTIFIC SERIALS 

Sulk hiituto ].t*rn(\iht\> .// Xutns f LdLtc. Keiidiconti, 
vol. x. Ease, xix. — Keducti n of chlorates to chlorides without 
intervention of thcso-callcl nascent sta‘c of hydrogen (second 
part), by M. Toimnasi. « >:i threading of pulverulent metallic 
solids, by M. Uantoni.- < 'll temperature in relation to actual 
energy and the state of a ;g ieg.it ion, by M. Giassi.- -Measure- 
ment of the resistance and graduation of any galvanometer, by 
M. Grassi. — A school cxpcimicnt and means of evaporating 
rapidly large quantities ot li-jitid, by M. Brugnatelli. 

Ease. xx. — Other ex|»triin< n!> on the evaporation of a liquid, 
by M. CantonL — Hypciti »| hy and hyperplasia, by M. Sangalli. 
- -On the first and most recent appearance in Lombardy of the 
Beccafico of Provence. 

K\'stnos % November, iS;;.— On the relation of Greek nature - 
philosophy to modern natural science, by Prof. F. Schultzc. 
Part 1, on the Ionic physiologists and the Pythagoreans. — On a 
mathematical law applicable to the theory of mutation, by J. 
Delbuuf. — On the variations of size of coloured floral envelope-, 
and their effect on the natui.d selection of flowers, by Hermann 
Muller. — A turning point m the early history of the human race, 
by J. II. Becker. Part i, on the state of things preceding the 
turning point (before the ducovcry and use of fire). 

December, 1S77. — F. Sclmltze, on the relation of Greek 
natural philosophy to modem natural sci en c e , part 2, discussing 
lleraklitus and the Eleatic school.-— W. Preycr, on the naiuie 
of life.— l ritz Muller, observation* on Brazilian butterflies, 
pirt 3, dealing with the evolution of the Maracuja butter- 
flies, and the phenomena presented by their larv.v, pupa^ and 
adult forms.— A. Maurer, on the origin of articulate sounds.— 
J. II. Becker, on the separation and reunion of races.— The 
numl>er also contains a review of Mr. Darwin’s work on the 
different forms of flowers, by Hermann Muller. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, February 6. — Prof. P. M. Duncan, 
F.R.S., president in the chair.— James Adey Birds, Rev. George 
E. Comenaidjtefcy, M.A., Lieut. -Cob II. H. Godwin-Austen, 
Sir WUlougfccfjones, Bart., and Henry Richard Ladcll, M.A., 
were elected Fellows of the Society. — The following communi- 
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cation* were read On some foraminifera from pleistocene beds 
in Ischia, by M. Ernest Vandcn Broeck. Preceded by some 
geological remarks by A. W. Watere, F.G.S — On the influence 
of the advent of a higher form of life w modifying the structure 
of an older and lower form, by Prof. Owen, C.L., KR.S. In 
ibis paper the author, afier referitng to Ui-* general question of 
the modification of the structure of organu. f- »ra.s pioduccl by 
the action of external influences, indicated that, m connection 
w ith thus changes in the nature of the prey of carnivorous animals 
ought to be taken into consideration. He interred that cold 
blooded aquatic animals formed a mudi , gica.a propoition of tlic 
fond of mc&ozoic than of neozoic crocodiks, ;u d po.nte 1 out as 
cc nnected therewith the will-marked didinciuii between the 



moved in air, and may be connected witn me morning m tcroaiy 
tn.es of mammalian prey inducing the cncodles to rudi on 
shore. The mesozoic crocodiles were encase 1 in a much stronger 
knd more complete dermal armour than their successors, doubt- 
less for their protection from the great ichthyosaur*, pliosaurs, 
Ac., which co-existed with them ; but ns these passed away at 
the dost ot the secondary epoch, the aim >ui ol the proc« rlian 
crocodiles has become more scanty, and the diminution of weight 
and rigidity thus caused W'ould favour progression in air, and 
the rapidity of movement required for capturing mammalian 
prey on land. The difference in the po-iti »n ot the palato- 
mres, and in other related gular and palatal stuu cures, 
between the mes izoic and neozoic cruiodilcs is apparently 
connected with the power possessed by the latter ot h Ailing 
ijhmwgcd a powerful mammal without permitting the access ol 
water to the posterior nostrils and windpipe of the tioeodde : 
:..i'l hcncc the author is inclined to asenhe u fish-dii t even to 
u.assive-jawed crocodiles from the 1‘uihcch (mi Hi as 
</, n'h'fidt* and smuts), which in vine n spec’s might 

- ecu lilted to grapple With large ami acme mammals. The 
small M/e of the upper lempotai ap ttu.c> in ieroaiy and 
1 voting ci 00 »• tiles i> regarded by the authwi as .1 lurthcr pi. ml m 
the same direction ; the-e apertures are ie hicc.1 by the pu>- 
gir sivc incuise o! the osseous roof of the tLinpoi.il vacinlic.., 
whiJi again R 1 01 related with increase in the bulk and powei ol 
the temporal muscles, the main agents in biting and holding. 
The dititrciices in the length and strength of tin* jaw, as a rule, 
teddy in the same direction. Fuithci, the hue limbs ill 
lmso/oie crocodiles aie shorter than in nco/ui. sp'-Lic , intimating 
tha: the former were moie strictly aquatic .11 their habits ; the 
fordimbs in all crocodiles l»cing closely applied to the Uidy 
duiing rapid swimming, and small limbs bung le s obstructive 
P'.in larger ones. On the other hand, they w-mld be less 
tllicient ns a means ol progression on land, and hence it may be 
ii.ii.rred that the advent in tertiary times ol mammals frequenting 
tv water-side, tempting the crocodiles to make a rush upon the 
lard to sci/c null posing prey, would lead to such strenuous 
action of the b 2 c- limbs as would accoui»t lui the irn reaped si/e 
and power of t]io*c organs in the neozoic specie 1. The author 
concluded with some remarks upon the influence < f the above 
considerations upon our views as to the* generic divisions of 
crocodiles. - Notes on a supposed crocodilian jaw from the coral 
mg of Weymouth, by h. Tully Newton, F.G.S., of 11 . M. Geo- 
logical Survey, in this paj>cr the author dcscnlies what be 
believes to l>e a fragment of a lower jaw of a crocodilian, ob- 
tained from a greyish brown sandy grit, probably liclonging to 
bed 3 of Messrs. Blake and Hudleston’c Sandiord- Castle section. 
—Note on two skulls from the Wealden and Pur beck forma- 
indicating a new sub-group of crocodilta, by J. W. liulke, 
1 . S*» **G.S. The author described a crocodilian skull 
obtained by Mr. II. Willett, F.G.S., from the Hastings sands 
near Cuckheid, i n Sussex, and identified by that gentleman with 
Ueuu'Nioaj ftaniJens, Owen ; and another from the Purbecks 
near . manage, m the collection of the British Museum, which he 
o 7 \Vbhc mi>ArCd With a ^d from Brook,. in the Isle 

l .bnury I S— Annual General Meeting.— rrof. P.M. Duncan, 
k.C ^ ** chair. -The Secretaries read the 

of the Library and Museum Com- 
mtttee for the year 187,. The Society was described as in an 
cxceeeUngly protperou condition, and the income of the year was 
***>*• *“» e considerably exceeded the expenditure. The 

number of bellows elected was fully up to the average. The 
Report farther announced the receipt of a bequest of 50c/. under 


the will of the late Mr. C. Lambert, which sum, with*! 50/. of the 
surplus of income, had been invented in consols for the benefit of 
the Society. — The Wollaston Gold Medal was present cl! to l)r, 
Thos. Weight, F. R.S., for hi.sv.uiol pal.vontological researches. 
—The President then presented theludancc of the proceeds of the 
W ollaston Donation Fund to Mr. W. J. Solla-, M.A., F.G.S.. 
in recognition of his careful morphological ami nimcrslogical 
studies upon the fossil Spongida.— The President next handed the 
Murchison Mobil to Mr. W aringtou W’. isinyth lot transmission 
to Dr. Il.mr.s Bruno Geinitz, of Dresden tor his icsc.irclus in 
the geology and palaeontology of the pabo.ote and cretaceous 
formations of Saxony ; and the hal.ince ol the proceeds of the 
Murchison Geological Fund to Mr. II. Hicks, F.G.S.,inr trails- 
mission to Mi. Charles Lapwortli, F.G.S., lorn most important 
communication upon the Silurian lock., of the South of Scotland, 
and the graptohtes contained in them.- The President next 
handed to Mr. J. \V. liulke, F.H.S., the l .yell Medal nml part 
of the Lyell Fund for transmission to Mr. George Busk, F.R.S., 
as a token of the Council’s appreciation of ins merits as a paleon- 
tologist. -The balance of the proceeds of the Lyell Fund was 
handed to l)r. Oldham, F.R.S., F.G.S., for transmission to Dr. 
W’. W'aagen, of Vienna, and wlm was lately on the Geological 
Su veyot t lie Last Indies. Dr. W’aagm’s labours in India have 
commended themselvc; to the Council on account of their great 
nun: and interest . -The President then ptoceedcd to read his 
anniversary address, in which he dwelt m considerable detail 
upon the influence of advanced morphological and /.oologi- 
cd investigations upon our paleontological ideas and upon 
the geological inferences founded upon them.— The ballot 
fot the Council and < Officers was taken, anti the follow- 
ing were duly elected for the ensuing year : • lVesidcnl, 
II. C. SorKy, l-.K.S. Vice-Presidents: R. Etheridge, F.R.S., 
John 1 Nans F. K.S., Prof. J. Pic&lwich, F.R.S., Prof. A. ('. 
Ramsay, F. R.S. Secretaries: Prof. T. (I. B.muey, M.A., 
Piof. J. \V. Judd, F.R.S. Foreign Secretary : Waringlon \Y. 
Smyth, F.R.S. Treasurer : J. Gwyn Jeflrcys, F.R.S. Council : 
II. B unman, Prof. T. G. Bonncy. M.A., Prof. W. Boyd 
Dawkins F.R.S., Prof. P. Martin Duncan, F.R.S., K. Ethe- 
ridge, I.R.S., John ICvan*, F.R.S,, Henry 1 licks, W\ II. 
lludlcstofi, M.A., Prof. T. McKcnny Hughes, M.A., J. \V. 
Ilulkc, F.R.S., J. Gwyn Jeffreys F.R.S. , Piof. T. Ku|>crt 
Junes, F.R.S., Prof. J. W. Judd, F.l< S., J. Morris, J. A. 
Phillips, Prof. J. Prestwich, F.R.S,, F, ,G. II. Piicc, Prof. 
A. C. Ramsay, F.R.S., R. II. Scott, F.R.S., Waiington 
W. Smyth, F.R.S., 11 . C. Surby, F.R.S., Admiral T. A. B. 
Spratt, C.lk, F.R.S., Rev. 1 *. Wiltshire, F.L.S. 

Zoological Society, February 19 Prof. Mivart, F.R.S., 
vice-president, in the chair. — Tue Secretary exhibited the akin 
of a fine adult cassowary, which had been obtained at Wandam- 
men, on the eastern coast of the Bay of Gcelvink, New Guinea, 
and had just been acquired by the British Museum. The species 
to which it belonged was believed to be undcscribcd, and wan 
j ropor.cd to be call* d C. aliiju^us, fiom its peculiar high-peaked 
helmet. — Mr. P. Gcddeu read a memoir on the mechanism of 
the odontophore in certain mollusca. In this paiier the view of 
Cuvier— that the movements of the radula depend u]>on those of 
the underlying cartilages— was substantially revived, arguments 
l>cing adduced ngainst the more recent theory of Prof. Huxley, 
that it runs like a chain-saw, the cartilages merely forming a 
pulley-block. The use of bacteria as food by Lymnaus was also 
described by the author in this paper. — Prof, A. II. Garrod, 

F. K.S., read some notes on the anatomy of Tolyptutes tricindus , 
and gave remarks on other Dasypodidtr . A new form of Toly- 
peutes, allied to T. conutus, was proposed to l*e called T. murid. 
— A communication was read from Mr. J. II. Gurney, F.Z.S., 
containing notes cm a specimen of I'vlyborus , lately living in the 
Society'** Gardens. — A communication was read from Mr. D. 

G, Elliott, F.Z.S., containing the results of his study of the 
J*teroclid*r, or family of sand grouse. Nine species of Vteroclcs 
and two of SyrrhafUs were recognised as composing the family. 
— Messrs. F. Du Cane Godman and Osbcrt SaJvin gave descrip- 
tions of new species of diurnal lepidoplera from Central 
America. — A communication was read from Mr* R* Rowdier 
Sharpe, giving an account of a small collection of birds from 
the Ellice Islands.— Mr. Edward K. Alston read a note on the 
dentition of Cute us . — A communication was read from Mr. T. 
F. Checscman, containing the description of three new species 
of f >pisdiob ranchiate mo flns ca fro m New Zealand. — Dr. f . Day 
communicated some remarks on the paper read by Mr. Whitmee 
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at the last meeting of the Society, on the manifestations of fear 
and anger by fishes. — A communication was read from the Mar- 
quis of Tweeddale, F.R.S., containing an account of a collec- 
lection of birds made by Mr, A. II. Everett, in the Island of 
Negros, Philippines. — A second communication from the Mar- 
quis of Tweeddale contained the description of a new species of 
the genus Buceros, proposed to be called If. semigaleatus , from 
the Island of Leyle, Philippines. 

Mineralogical Society, February 19. — -Mr. II. C. Sorby, 
K.K.S., president, in the chair. —The president read a valuable and 
important paper on the determination of the minerals in thin 
sections of rocks by means of their refractive indices. In this 
paper he showed how the refractive indices might be determined 
with great accuracy in sections less than aUof an inch in 
thickness, cut for ordinary microscopic purposes.— The Rev. 

T. (». Bonncy then read a paper on some specimens of Gabbro 
from the Pennine Alp*, in which he pointed out the great 
changes which these rocks had undergone, and their similarity to 
the rocks of the Lizard district in Cornwall. — Mr. J. II. Collins 
read a paper on the classification of minerals, in which he 
advocated a primary chemical and a secondary mixed system of 
classification. Thi* paper elicited an interesting discussion. 
Specimens in illustration of their papers were exhibited by the 
president and by the Rev. T. G. Bonney. — I>r. Foster exhibited 
specimens of carbonate of bbmuth, and other minerals from new 
Cornish localities. 

Photographic Society, February 12.— Annual Meeting. — 
James Glaishcr, F.R.S., president, in the chair.— A silver 
progress medal was awarded to Capt. Abnry, R.E., F.R.S., for 
having made the greatest advance in the science of photography 
during the past year. — Capt Abney exhibited a very large 
positive photograph taken from one o( Janssen's negatives of the 
sun, winch were taken by a five-inch telescopic objective of 
about seven feet focal length, corrected for the chemical, but not 
for the visual rays. — Mr. Edward Vilcs exhibited the micro- 
photographic apparatus by which the large photograph (recently 
seen at the exhibition) of the proboscis of the blow- fly enlarged 
200 diameters, was taken, the mechanism and use of the hehostat 
1 >eing minutely dcscrilied. — Cant. Almey also exhibited and 
described two other forms of heliostats which he had used. 

Paris 

Academy of Sciences, February 25.— M. Fizcau in the 
chair. — The President announced the opening of a subscription 
for a statue to M. Lever rier. The following paper* were read 
On the carburation of nickel by the process of Cementation, by 
M. Boussingault. Though combining with carbon, nickel docs 
not acquire, like iron, the properties found in steel ; nor is the 
cemented nickel rendered less oxiduhlc. (M. Hccquerel is exa- 
mining its magnetic properties.)— On a new product of oxidation 
of lead, and on some phenomena of dissociation, by M. Debray. 
Scsquioxidc of lead if transformed, gradually at , and rapidly 
at 440° into minium, which is not susceptible of U-ing hyperoxy- 
gennted in air, or even in pure oxygen. It cannot t>c said that 
»ny compound formed directly will necessarily undergo a limited 
decomposition at a given temjieraturc. Imitation of the charnc- , 
tcristic cupulcs and erosions found on the surface of meteorites I 
in an industrial operation, by action of a rapid current of air on 
incandescent atones, by M. Daubree. In a new mode of manu- 
facture of Portland cement, the stones raised to white heat are 
subjected to a current of cold air ; the sj>ccimcn (furnished by 
M. llaucnschild) showed a surface very like that of meteorite*. 
—Note on a new hvchurtoi M. Him on music and acoustics by 
M. Faye. — On the recent communication of M. ltroun, and a 
note of Mr. lenkins relating to sun spots a\ul terrestrial mag- 
netism, by M. Faye. —On telephones with battery, by M. Du 
Moncel. The author hopefully calU attention to M M. Pollard 
and Gamier’s attempts to strengthen the sound ; the sending 
telephone being on tduon's graphite system, while the receiver 
is a Bell telephone connected to the induced wire of a Kuhm- 
korff coil, the battery currents being passed through the 
primary wire. With pretty strong currents words can be heard 
50 or 60 ctm. from the mouth of the telephone, and musical sounds 
seveml metres off. — The vibrations of matter and the waves of the 
ether in ebullition, by M. Fave.— Report on a memoir of M, 
Hatoa <U la GoupUliere.— 1 On the lines generated in movement 
of a plane figure.— On some consequences of the constitution of 
the solar spectrum, by M. Comu. If the sun's outer layer con- 
tain, like aerolites, a large amount of iron vapour, ttys metal 
probably has an appreciable action on our terrestrial magnetic 


phenomena. The central part of the earth seems to be formed of 
much denser materials than the crust, probably metallic matter - 
and the probable common origin of bodies of the solar system 
seems to point to iron being largely present, which would explain 
the earth’s action on the magnetic needle. Again, the solar 
protuberances may correspond to illumination by Induction 
(large magnetic masses being in rapid motion) of rarefied 
gaseous masses— an illumination easily produced in our labo- 
ratorics by means of the weakest mechanical actions.— On 
differential actions of the first order and the first degree, by M. 
Darboux. — On the temporary variation of permanent magnetism, 
by M. Gaugain. — When a system (tube and core, or even 
full bar) magnetised at ordinary temperature is raised to 300° 
>r 400°, the weakening of the magnetism is not exclusively 
due to a part of this magnetism being destroyed ; it arises in 
part from the inverse magnetism being developed in the tube 
under influence of heat.— On the action of fluoride of boron 
m organic matters, by M. Randolph. — Transformation of 
iromated hydrocarbons of the series of ethylene into bromide 
jf acids of the fatty series, by simple addition of oxygen, by 
M. Demole. — Analysis of the sulphurous waters of Aix, in 
Savoy, and of Marlioz, by M. Willm. — Action of oxygen on 
anatomical elements, by M. Bert. These elements are nourished 
by reducing the oxyhcemogDbie combination (and similarly to 
the butyric ferment) ; but if their substance be penetrated arti- 
ficially with chemically free dissolved oxygen, they become 
incapable of taking oxygen from the matter \thich furnished it 
before, and die by a kind of asphyxia ; in a word they are 
anurobies . — On local variations of the puUe in the forearm of 
man, by M. Mosso. He experiments with .1 hydrosph\\m^ 
graph, which is a modification of his pltthysmograph. The 
effects during intellectual effort, sleep, &c., are described. — On 
lactic fermentation of sugar ol milk, by M. Kichst. It seems 
that the gastric juice, by its dissolving action on caserne and 
perhaps another action yet unknown, gives lactic fermentation a 
surprising activity and rapidity.— Classification of Ccstoidus, by 
M. Perrier. 

Vienna 

Imperial Academy of Sciences, January 3. — On the 
velocity of propagation of spark- waves, by MM. Mach, Tumlirz, 
and Kogler. — On orthogonal substitutions and some related to 
them, by M. Igcl. — On ballooning, by M. Eltalp. — Three 
experiments with the telephone, by M. Sacher. 
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climate or condition of life ; they are feeble and infested 
by parasites, so that a large proportion of them die a 
natural death— a consideration which doubtless explains 
why the vast swainis which have passed from one country 
to another in all ages and in all quarters of the globe, 


77 / E LOCI ST PLAGVE A\ A ML Alt. I to another in all ages and in all quarters of the globe, 
1 1 l'l ru- in the United Stale* . leim; ware ] seem never to have made good a permanent footing in the 

7 he Eoiust 1 “** , Kct -kr Mountain Locust, : country they have invaded; at all events never in num- 

*a rticular.y a Tr.atis. on in. » , ' „r 


particularly ei Treatise on in. ' 

or so: .died Grasshopper, as it occurs Last 0 , the Aoehy , 1 
Mountains, -with Practical Rtcomnuudahons JorjU , 
Dcstru. tiou. 15 v Charles V. Riley, M.A.. l’h.I)., State 1 ■ 
Entomologist of Missouri, &c. With 45 Illustrations. 
(Chicago : Rand, McNally, and Co., lb, 7.) 

-THE greater part of this treatise has already appeared 
1 in the Entomological Reports publ.shcd annually 
for some years P a,t by Mr. Riley, as State Entomologist 
for Missouri, in which the information was given piece- 
meal from time to time as it was acquired. The whole is 
now brought togcilur in a connected and systematic form, 
and we have in it a very complete and valuable treatise 
on the different kinds of locusts, whether species or vane- 
ties, which have proved destructive in North America, 
Ever since the discovery and colonisation of that con- 
tinent the new settlements have been from time to time 
suh.ect more or less to scarcities resulting from the 
Invasions or migrations of these insects. These ha\c 
gradually, however, become scarcer and scarcer, and 
conlined more and more to the interior as the insects 
retreated before the advancing wave of civilisation and 
cultivation, until now their ravages do not extend east- 
wards beyond the ifith or 17th degree of longitude west 
of Washington ; in other words, the regions lying to the 
east «,f the Mississippi are now nearly free from them, 
and it is onl\ in those lying to the west of that river that 
their propagation and migrations take place on such a 
scale as seriously to affect the property and prosperity of 
the settlers. It is not that the species originally inhabit- 
ing the eastern coast have been gradually pushed hack to 
the interior, but that the species peculiar to it have been 
reduced in number in the cultivated districts, and their 
r. 'Li has been successively taken up by other species lying 
more inland as civilisation has gradually advanced. 1 he 
species on which that mission has now devolved arc two 
or three that have their home and permanent breeding- 
place in the Rocky Mountains — we say fnmamnt in 
contradistinction to temporary breeding-place, because 
when they make their migrations, they often rest and 
breed at its furthest limit, the brood returning in thi 
following year to the country from which their parent: 
came, although not necessarily by the same route, 
The route by which they have hitherto invaded th« 
countries to the east of their proper home in the Rock; 
Mountains has been from north-west to south* east. Thai 
by which the fresh-bred swarms sprung from the invader: 
have made their way back again next year, has beei 
from south cast to north-west, but not absolutely in th 
same line by which their parents came, but either 
parallel to it or slightly divergent. Their course o 
invasion has been carefully traced for many years by M 
Riley and others, and the fact of their return on thei 
footsteps in this way is beyond question ; but it is aUc 
beyond doubt that the new brood does not go back so 
strong or so numerous as their parents came. Thei: 
constitution appears to be sapped by the change o 
Vol. xvii.— No. 437 


bers at all corresponding to the force of the intruders. 
This is no doubt but small consolation to settlers living 
on the borders of a locust-stricken land, but it is better 
than none— they would be still worse off if the locusts 
to remain as a permanent incubus instead of only 
oming occasionally as a ravaging horde. 

Of the amount of injury done by the invading hosts, 
specially during the more recent invasions of 1873 and 
oilowing years, Mr. Riley gives a striking account. Where 
1 territory of hundreds of miles in extent is struck with deso- 
lation in a few days or weeks through the ravages of an 
insect, it is scarcely possible to speak of it without exaggera- 
ion, and some qualification will almost certainly have to be 
made upon any estimate of the amount of damage sup- 
posed to have been sustained, especially when, as here, wc 
know how little the data on wfifch the estimates arc founded 
arc to tie relied on. In Great Britain wc have now an 
elaborate machinery by which reliable agricultural returns 
are obtained ; the land, or most of it, has been measured 
and mapped out ; the best mqsns are taken to obtain true 
and correct returns, and when obtained they arc checked 
by competent and fruitworthy experts ; so that no error 
of any magnitude can well qp$p in without detection. It 
is Otherwise on the prairies west of Missouri. The 
admirable United States Surveys, although sufficiently 
perfect and OH a sufficiently large scale to answer all 
general purposes, have no pretensions to such detail as 
we have adopted ih our Ordnance Survey Maps, and no 
attempt is madoto give the acreage of the different plots 
in cultivation {which, besides, would be useless, as it is 
an uncertain quantity, varying every year). At the best, 
therefore, there are no other means of estimating cither the 
amount in cultivation or the amount of damage inflicted 
on it than an empirical estimate furnished by the farmers 
themselves, a mode of calculation open to many objections, 
and requiring much allowance. Still, giving the widest 
margin, enough remains behind to satisfy the hungriest 
appetite for startling results. If actual starvation did not 
come in the locusts’ train, poverty and distress did. In 1 874 
the loss to three exposed, although thinly-peopled, states, 
Wyoming, Dakota, and Montana, is said to have been 
fifty millions of dollars; and in 1875 it was calculated 
that about three-quarters of a million of people were 
made sufferers on a strip of about twenty* five miles broad 
along the banks of the Missouri, from Omaha to Kansas. 

Mr. Riley gives many statistics on such points. His 
information regarding the habits of the locusts and their 
enemies, and the best way of dealing with them, is also 
ample ; and his scientific descriptions and natural his- 
tory of the species in all their stages leave nothing to 
be desired. He even touches upon their value as food 
either with or without wild honey, and gives the results 
of his experience as to the best mode of cooking them. 
During a visft that he paid to this country, some two or 
three years ago, he brought some dried potted specimen 
with him ; but that was scarcely fair play to the locusts, 
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and we shall not say what we thought of them. Lot us 
still be just. If we are to condemn them, let it only be 
after a trial when they are fresh and good. We have 
indeed tried them in their native country, pounded up 
with acorns and mashed into balls by the digger Indians 
of California ; but then acorns would destroy any dish 
for civilised food, so that we prefer to leave the question 
of their culinary merits an open one for some gas- 
tronomic jury, stipulating only for the right of challenging 
Mr. Riley, as one of its members, on the score of un- 
due favour and partiality arising from too intimate an 
acquaintance and familiarity with the individuals under 
trial 

A further contribution to tht sub|< ct treated of by Mr. 
Riley hat reached us in the shape of the first two 
Ihillctins of the United States Entomological Commis- 
sion. Ani>iu.\v Mr kray 


AliXEY'S TREATISE ON PHOTOGRAPHY 
A Treat i si' or Photography. I»y \\ . tic Wiveleslic Abney, 
V.R.S. (London : Longmans and Co., 1878.) 

A LL those interested in this most attractive study will 
welcome Capt. Abney’s treatise on photography. 
Those who wish to become acquainted with the scientific 
principles on which the practice of photography depends 
will find in the opening chapters a clear and concise 
description of the theory of sensitive substances, and of 
the action of light on f r various compounds, whilst by 
studying the closing chapters of the volume they will be 
able to make themselves acquainted with the present stale 
of our knowledge on the important subjects of actino- 
melry, photo- spectroscopy, and the interesting disco- 
veries made by the author and others on the sensitiveness 
of different salts, and the methods employed for obtaining 
pictures of the various pottions of the spectrum. On the 
other hand, the artist photogi.iphcr will find ample matter 
for intcicst in the chapter in which f apt. Abney most 
successfully lays down the udes which must guide the 
production of an artistic picture, pointing out the special 
difficulties under which the photogi.iphcr lies in the 
choice of subjects in older to avoid incongruity or inar- 
tistic massing of light and shade, and showing the best 
mode of lighting and arranging the picture by choosing 
the right point of view for the camera. As an illustra- 
tion of Capt. Abney's happy st> Ic and power of artistic 
treatment, wc may quote the following description of a 
landscape : — 

u In the next picture, we ha\c the distance, or 
perhaps more strictly speaking, the middle distance as 
the point of interest The horizon line is kept in the 
weakest part, the centre, of the picture. The trees in the 
foreground are so grouped that they frame the view with 
dark masses, relieved by the light foliage of some of the 
nearer bushes and shrubs. The foreground finishes at a 
distance of about 4 from the bottom. More of it would 
take away from the value of the middle distance, as it 
would place it in the weakest part of the picture viz., 
centrally ; less of it would have rendered the picture bald, 
and have cut off part of the deeper shades which arc $0 
valuable in giving the effect of distance to the stream 
beyond. This picture would have been spoilt had the 
camera been so placed as to give more top /oliage, since 
the bough which now partially crosses the picture at about 
8 the height, would have caused an ugly division, and 
tk# trm* of the distant trees, and the sky would have 


appeared. This latter, in views such as that under 
criticism, is objectionable, as patches of white give the 
eye an inclination to winder off towards it, and it would 
have been an insufficient precaution to have printed in 
clouds from another negative, owing to the difficulty that 
would exist in subduing at the same time the lights on 
the leaves of the near trees. As it is, the picture is in 
pictorial focus. By placing the stream to the right or 
left, the balance would have been wanting, and its general 
direction would have been altered to such an extent as to* 
have given a feeling that it was a subsidiary part of the 
picture instead of an essential.” 

Another important section of the work is devoted to the 
necessary, but unavoidably dry descriptions of the very 
numerous photographic processes and manipulations now 
in vogue, of the construction of apparatus, and a state- 
ment of the general laws of geometrical optics so far as 
concerns the principles cn which the construction and 
use of photographic lenses depend. ( )n all these subjects 
we find Capt. Abney’s statements clear and concise. 

Then again no book on photography would be com- 
plete without an explanation of the various processes of 
photo-lithography and photo-engraving, and accordingly we 
find a short account of the more important of these inter- 
esting methods of reproducing photographic effects. To 
one of these photo* relief printing processes, that dis- 
covered by Warnerke, with, wc believe, the author's co- 
operation, wc would especially draw* attention, the 
picture being remarkable for the beauty and delicacy, as 
well as for the force and depth of its tones. The details 
of this process are not >ct published ; it cannot, however, 
be doubted that it is capable of producing the finest effects 
of a steel or coppei plate engraving. 

It is, however, tht scicntihc side of Capt. Abnc/s book 
which w-ill especial!) interest the readers of Naiuri.. 
The explanation of the effect of vibration as setting up 
chemical change in the molecule is clearly set forth in 
Chapter III. The c.ise in which the atoms are in a .stable 
though verging on .m indifferent equilibrium as with the 
sensitixe mixture ol chlorine and hydrogen, being well 
illustrated by the equilibrium of a frustum of a pyramid 
standing base uppeimost on as narrow sec lion of the base 
as wc please. In those cases a very small amount of 
work is needed to make the systems take up more stable 
positions. Then “ extending our previous illustration, 
supposing wc had a row of such frusta of pwamids, 
and that it was found that one pellet of a number (all 
being of equal weight) when striking one frustum with 
a certain velocity was able to cause it to fall, and also 
that in every case the accuracy of aim was undoubted, 
and that in falling one frustum did not strike its neigh- 
bour, then at any interval after the commencement of a 
bombardment the amount of work expended in projecting 
the pellets could be compared by simply counting the 
number of frusta which had fallen “ (p. 12). The ques- 
tion of the action of vibrations synchronous with the 
oscillations o( the molecule on the stability of the 
j molecule is next discussed, and the explanation ren- 
dered clear by a description of Rankine s well-known 
contrivance of the heavy and light pendulums. The 
i dinejewee between the decomposition of explosives 
[ andTof bodies employed for photographic purposes in 
respect to the nature of the disturbing vibrations is thus 
pointed out Explosives are affected by long wave rays, 
photographic actions as a rule being only set up by waves 
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of short length. A description of the remarkable negative 
or reversing action effected by the red rays on the sen- 
sitised plate, first observed by H. Draper, is found in 
Chapter XXXIV'. A partial explanation of this very in- 
teresting fact is given by the results of experiments lately 
made by Cant. Abney (Phih Mag., January, 1S78', which 
show that the image can be rendered undevelopable by 
the oxidation of the altered silver compound forming it. 
Chasuing has also recently announced that he finds 
rapid itv of oxidation promoted by the red rays. It is 
thus easy to see that the sensitive salt of silver which had 
been altered in chemical composition by a slight exposure 
to white li^ht, would become oxidised where the red rays 
fell upon ‘it, and that, in consequence, where the daik 
Fraunhofer’s lines in the ultra red spectrum fell, the plate 
would remain unaffected and the presence of these in- 
visible bands would become apparent. 

Another subject of great interest, that of the production 
of coloured photographic images, is being atta ked . 
peri men tally by Capt. Abney. The results ot the experi 
incnts in this direction by Uecquercl mwl Ni.pocdeSt. 
Victor are well known, and many of the victor* to the 
I, nan Exhibition will remember the coloured photoguph 
of dolls dressed in coloured clothes shown bv :h«* litter 
chemist. Abney believes that these tints an* rather to 
be ascribed to different stages of o.xid -thm m the film, 
than, as has hit licit o boon supposed, to «\* rolmns ot 
thin plates. Then, agam, on the suld- 1 <>• :he icc-nt 
discoveries by Vogel, W.ilci house. and rthe! , ns to the 
ptoduction of a tt m ^en^iiive to the 1 ! ia.s bv tin- 
addition of a icd d) c to the « oilodion. 1 v f - Abm*\ lias 
something orgmal to sav. 1 fe has found th it th*‘ addition 
of certain n>ins albutmn, and other organic bodies, when 
combined with s.Her, tends to lower tie* limit of the 
impressible spectrum and the phice of maximum sensi- 
bility ; so iniuh so, indeed, that it is po ^hlc to obtain 
an unrex erseri impression of the thermal ‘pectrum. A 
beam of light was allowed to pass through ruby glass, 
and the spectrum was then thrown on a ic-iniscd plate 
in the ordinary manner, and a visible imno ^u-n of rays 
in the red was obtained far beyond the limit of ’he visible 
spectrum, as is seen by a figure in the volume. 


which is sure to accrue to that branch of science from the 
introduction of the true scientific spirit, and attention to 
details. Camac, in most people’s minds, is associated with 
Druidical circles, and it was to sec the wonderful align- 
ments there that Mr. Miln visited the place. Hut while 
in the region the author was particularly struck with the 
remains belonging to a very different time, which were 
pointed out to Mr. Miln by a French archaeologist. They 
arc termed the mounds of the Hossenno. With charac- 
teristic energy Mr. Miln, who was determined to explore, 
endeavoured to buy in ordet that he might cxplotc the 
better. In this, however, he was foiled, beset by too 
many difficulties. The permission to explore which he 
subsequently obtained docs not appear to h ive been a 
very complete one, and after this big book full of matter 
our author states that much still remains to be done. 

The results of the excavations so carefully carried out 
l>\ Mr. Miln show that wc have here the remains of a 
(hallo- Roman settlement, and he has reconstructed for us 
out of its ashes the condition of the people in former 
times, lie has been enabled to give us precise informa 
tion as to their food and the degree of luxury in which 
they indulged. Their worship, their ceremonies, and 
movies of manufacture, and liu exact times between 
which the colony was in a llmnislung condition are aim 
fulls uiscu^ed. lie traces tin* local worship of Venn-* 
(icnclrix, at the Mont St. Mkh.ich in a most interesting 
manner. One of the oldest con.- ti union* which remain:, 
in Hritanny is the chapel of St. Agatha. On the vault of 
, flic apse a few years ago was discovered one of the moM 
I curious frescoes which the Romans have left in Hritanny. 

I It represents Venus lising from a blue sen, surrounded 
| by fishes and dolphins. This i lamJi, now dedicated to 
| .M. Vcner, is styled “ Kccle-da Sancti Venciis” in .1 
twelfth century charter. 

The beautiful illustrations 1 otnpiEc not only ahr.o.'t 
even thing which was found, bat large coloured plan s <f 
the < lucf coloured designs rescued here and then*. 

All antiquaries will do well to la\ to heart the uunaiks 
on ancient pottery made by Mr. Miln a />/*>/>, >\ of hi > 
finds in the excavation which he designates A. I le shows 
abundantly how much caution is requisite in such in- 
quiries and how a careful sifting of f.u ts brings order into 
what at first sight appears a hopeless jumble of objects. 
It is curious that sonic of the pottery he found there is 
m iar to some in the Guildhall Alusmui, which was 
1'iui.d at a depth of fmty two fc< 1, wlun the g round was 
rv a\.'t»*d for the foundations of the I'oya! F.x Imiigc. 


Enough has been said to show the value of Capt. 
Abney's treatise both from the scientific and artistic 
points of view. If we are to speak on the part of amateur 
photographers we would express a hope that the subject 
of the explanation of defects in negatives and their cure 
may be more fully treated of in the next edition. It is 
perhaps difficult for an accomplished photographer like 
the author to appreciate the difficulties of a beginner in 
the an, but the mere mention of some of the defer ts met 
with in negatives does not always, as the author states, 
suggest the cure to minds unfamiliar with the niceties of 
manipulation and procedure which to the expert come as 
a matter of course. We congratulate Capt. Abney on the 
appearance cf this most useful volume. H. E. R. 


°VR HOOK SHELF 

ArchafibtfcH Rist. xrchcs at Carting in Hritanny. B 
James Ann. tdm ,urgh .- David Douglas.; 

Thi> beautiful book reflects great credit on its author. 1 
would be difficult m the recent literature of archatolog 
to point out a more salient example erf the great gai 
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The Telephone 

In his interesting paper (Na'Ii iii:, vol. xvii. j>. Mr. 

F. J. M. Page communicated an the result of his experiment 
to obtain indication of currents from a telephone !>y mentis of a 
mercury capillary tube, that the motion of the mercury was 
“always towards the end of the capillary.” In the repetition of 
this experiment l*fore the Physical Society <>n Saturday, 
February 16, Mr. Page found, however, that the mercury moved 
persistently in thr op|josite direction. 

In the iJecembcr (1S76) number of tfe Phil. May,. I showed 
that the motion of mercury in contact with dilute acid through 
which a current passes, is due to rapid circulation of the mercury 
set up by deoxidation of one part of it* surlace whilst another 
part is being oxidised ; and that a very slight difference in the 
degree of oxidation is sufficient to produce an appreciable electro* 
motive force/ 
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When the mercury tube of the so-called electrometer is iet up, 
the two surfaces of the mercury in contact with the acid are, I 
believe, almost always electrically unequal, that in the capillary 
l>eing less oxidised than the other, and therefore positive to it. 
When the circuit is closed, a feeble current passes which, if it 
were strong enough, would move the mercury forwards. When 
a telephone is in action in the circuit, its equal and opposite 
currents combine alternately with the mercury current which 
strengthens the impulses in one direction and weakens those in 
the other ; so that, whilst the sum of the telephone and mercury 
currents may be able to move the mercury in one direction, the 
difference of these currents is not able to move it in the other. 
Hence, 1 believe, arise the motions in question. 

It of course follows that if, by accident, the potentials of the 
two mercury surfaces were equal, the telephone currents would 
liroduce no movement whatever in the mercury. Moreover if 
ny variation of temperature, or by difference of strength of acid 
at the contact faces, or otherwise, the mercury surface in the 
capillary is rendered negative to the o*her surface, the accidental 
current set up will l>c in the opposite direction, and the tendency 
will be for the mercury to recede in the tube, as was observed in 
the experiment performed leefore the 1 ‘hysica) Society. 

Mi. Page's cxjxrriment will, 1 have no doubt, suggest a means 
of deducing the potentials of the telephone impulses. 

Koiilkt Sauink 

Akteu reading the experiments of Prof. Forbes on the te’e- 
phonr, in Nature, vol. xvii. p. 343, it occurred to mr, as 
probably it has done to others, that this instrument might be 
employed in comparing the electrical resistances of wires. 
Accordingly, two weak cells wctc connected with the ordinary 
form of Wheatstone’s bridge, and the telephone placed in the posi- 
tion usually occupied by the galvanometer. The current was 
rendered intermittent by a small electromagnetic apparatus 
belonging to an electric bell ; the bell its l! having l>cen detached, 
the intcrmiiter was placed in a separate room, and connected l>y 
long wires with the battery and budge. The Herman silver 
wire of the bridge, having a resistance of * 2 ohms, was further 
lcngi hened at each end by resistance coils of ten ohms, and it 
was found that with a little practice one could easily compare 
two resistances of about two ohms within at least 1,000th of the 
true ratio. 

It was found bet ter to attach the sliding piece to the battery 
rather than the galvanometer, and it was exceedingly curious to 
notice the effect of moving the sliding piece so as to gradually 
diminish the difference of potential at the two terminals of the 
telephone, the sound diminishing until at last there seemed to be 
only a slight uneasiness produced m the car, which ceased when- 
ever the contact between the sliding piece and the German silver 
wire was broken. I have no dount whatever that with a more 
delicate instiument than the one employed, which was appa- 
rently not nearly so sensitive ns that used by Prof, forties, one 
could compare with conridciable accuracy electrical resistances 
in this manner. Of course the telephone could also be employed 
instead of the galvanometer, in comparing the electromotive forces 
of batteries, and it is my intention to make more experiments in 
this direction. 

By using a tuning-fork made to vibrate by electricity and a 
Helmholtrs resonator in coniunction with the telephone, the 
accuracy of testing may no doubt be largely increased. 

11 kukri Tomlinson 

1. If the cavities above and below the iron disc of an ordinary 
telephone are tilled with wadding, the instrument wdl transmit 
ar\d speak with undiminished clearness. 

2. On placing a finger t»n the iron disc opposite the magnet, 
the instrument will tiansmit nmi speak distinctly. It only ceases 
to act when sufficient pressure is applied to bung plate and 
magnet into contacL 

3. Connecting the centre of the disc by means of a short thread 
with an extremely sensitive membrane no sound is given out by 
the latter when a message is transmitted. 

4. Ten telephones were connected as represented in the follow- 
ing diagram, on the principle of a battery joined for surface or 
quantity. 

Jhrtm transmitter— 

- a • — • 
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A, B, C, &c-, telephones. 

On receiving a message from the transmitter it could distinctly 
be heard through any of the ten instruments , although the current 
had been split up ten times. (I have no doubt that a greater 
number of telephones might thus be joined with almost equal 
effect ; from want of instruments I have not been able to find 
out the limit ) 

The following experiments were made with a double telephone, 
constructed by a battery of hor-e-shoe magnets with iron cores 
at their ends. The wues cn the bobbins were wound in opposite 
directions, as on an ordinary electro-magnet. 

5. On connecting th •• similar poles of the coils (as + and + ) and 
joining the remaining similar poles (as — and — ) to line so ires the 
instrument both transmitted ami spohe soith equal distinctness. 

6. On placing the armature on the horse-shoe magnet no loss 
of power w-as perceptible in either transmitting or receiving, nor 
was there any increase of power on augmenting the number of 
magnets. 

7. If the inner and outer coils of an induction coil are respec- 
tively connected with a transmitting and receiving instrument, 
sound can be distinc’ly ttansmit'cd in either direction. 

S. If an ordinary I.eyden j.ir L interposed in the line wire, one 
end being in contact with the inner, the other with the outer 
coating, sound can be transmitted, but it is much weakened in 
strength. 

9. Fringing the iron tores of the double telephone in contact 
with the disc and pressing with the fingers against th- plate cn 
the other side, a weak current horn a Dam-ll tell produced a 
distinct click in the plate, and on drawing a wire from the cell 
over a file which formed part of the circuit, a rattling noNe was 
producer! in the imdrument. 

Kxpcriments No. i, 2. 3, and 9 tend t > -.how the nb-en.e of 
mechanical vibiation. For the LxpcnmeMs No 4 and 5 I fail 
to find a reasonable explniuii >n. No 0 shows r .i' strei gth of 
the magnet has nothing to do with th** f<» < _• <>| the - #1111 1 pro- 
duced, the latter bring -imply the result of a (li'Mdiie of two 
opposing forces. Nos. 7 and S require no explanation. 

The ah *ve notes arc taken from a paper i< ad by me before the 
Priestley Cluh on Fchma'y ih. 

Bradford Grammar Scho >1 Aurii. I»E Rath 

In Nature, vol. xvii. p. 164, there was a notice of a tele- 
phonic alarum in the diape of a tuning-fork. Tins however, 
requires a fixed and special telephone. The following method 
of attracting attention requires neither. 1 venture to send it you, 
as I have >een no notice of any one having tried it ; but I can 
scarcely liclieve it to lie the case, a-* the thing would suggest itself 
to any one studying the instiument. It is to include a magneto- 
electric machine in the circuit, when turning the handle produces 
a scries of tap* in the telephone audible at a considerable di-« 
tatice. I have not tried it lor any King distance — merely fifty 
yards. The magneto-electric machine w-as placed tn the observa- 
tory, and the telephone, or rather a battery of three telephones, 
in my study. The noise was heard at the further end of my 
dining room, the door of winch faces that of the study. 

Rugby A. IT.ui-y Sxtinr 

Exi’ERlMENTINU. with a pair of telephones the other day, 1 
thought I would try if it were possible to utilise underground 
pipes as conductors. 1 therefore connected one terminal o! each 
instrument with the gas and the other with the watcr-pipts, in 
two houses placed about thirty yards apart, and found that it 
was possible to carry on conversation by means ot the instruments 
thus connected. The voices were not as d s met a- if w.re had 
been used, but singing was very plainly heaid. I have not had 
the opportunity ot trying a longer distance; perhaps some of 
your readers may test the matter tur;hcr. 

llury, Lancashire Wiliiam Stockdai.f. 

‘ Mimicry in Birds” 

Owinu. to the special meaning of late attached to the word 
11 mimicry ” by naturalists, the above heading seems liable to 
mislead when applied to the fact mentioned by Mr. J. Stuart 
! Thomson (page 361) In answer to his inquiry perhaps you wdl 
allow me to quote the following from the fourth edition of 
Vanrell’s “ British Birds” (vol. u. p. 229) with respect to the 

j "J^aong is as imitative as that of the vaunted Mocking-bird, 
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gnd in nothing perhaps is it more grateful than in the reminis- 
cences it brings to our homes of its wilder associates far afield ; 
for Starlings consort with many kinds of birds, learn their notes 
and frequently mingle them in their own strain.” 

And then as a foot note 

“ Thus the well known wail of the Lipwing, and the pipirg 
note of the Kinged I'iover may be heard in places wholly unsuited 
to the habits of those birds. Me^rs. Matthew* mention Slirlm..s 
imitating the cry of the Kestrel, Wryneck, l'.irtndge. Moorhen, 
and Coot among other birds (Zool. p. 2450L S.uBy says that 
in Shetland the notes of the Oyster-catcher, (iolden I’iover, 
K-di-lur.k, Curlew, Whunbrel, and Heriing-tJull, arc per'ecily 
mimicked. Mr. Hooper, of Upton near Diicot, iiuorm* the 
editor that Starlings in that neighbourhood \v,ll lende r exactly the 
charattvrij.tic cry o* the tjuail aud the C orn-Ctake. The common 
sounds of the |>oultry-yard are often cop el with more or less 
accura-tv, and a Duck may t>c heard to quack, a Hen to cackle, 
and a C ock to crow from the topmost hough <-f a tall tree.” 

It follows that if a Starling can so well im ute the notes of the 
above-named birds, it would have still less difficulty with those 
of tpecies much more nearly allied to it, as the Blackbird, 
Chaffinch, and Sparrow. Ai i kh» New i<»n 

Mag-ldene College, Cambridge, March u 


The “ Geographical” and the Public 

OniF. accidentally this evening 1 noticed in Naiukf. that 
C apt. Lvans was to read a paper on the Magnetism of the 
I* .nth, before the Royal Geogiaphical Society at the London 
University. Having devoted considerable attention to the 
subject 1 was desirous of hearing the paper and hm ied up to tow n. 

1 iound, however, that I could not obtain ad matinee without an 
order. I ofiered payment but that was useless. 1 explained to 
the doorkeeper that 1 had come a long <u>tanec, was most 
anxious to hear the paper, and did not know until then the tum> ( 
of admission, otherwise, as many of my fnciuL are Pel .*ws, I i 

i»ubl have supplied myself with the ntcessaiy oidir. j 

offered my card and suggested that it might !■«■ ent in to Sir i 
Henry Kawluison, to whom 1 was known, or t » the Secretary 
« i some oilier official, l ut t j all my endeavours there wa - a curt, 
l - to say pert, reply. 

It occurred to me that if I waited a short time some ft tend 
neght possibly make his appearance and help me in my 
“pursuit of knowledge under difficulties.” I had not waited 
many moment*, when I noticed the door-keepet despatch on an 
eirand a lad who supported him. 1 was weak-minded 
enough to imagine he had lelented, and that some diuial would 
come to my aid. An official did certainly come luck with the 
lad— it was a policeman ! who gave me a look which 1 inter- 
preted to mean, “ It you don’t be off I'll * run you in.' ” A lew 
words in a very low tone passed between the dooi keeper and 
himself, and as J had no desire to spend the night m N ine St i eel 
nation, 1 deputed, feeling that this was an at ununtum ././ 

/, m. tt. »; winch 1 could not resist, X. 

Temple, March n 

Hearing and Smell in Insects 

AbL that I have observed leads me to believe that any sensi- 
tiveness shown by insects to sound is due to a diffused scn.sib.lity 
to vibration rather than to a differentiated sense like our own. 
This will sufficiently explain the behaviour of J. U.\ moths 
(Nature, vol. wii. p. 45), and my own larv.« (Naii rk, 
vol. xvil p. 102). In the one case the ringing gUi», and m 
the other the vibrant wood of the feedmg-box commum- 
the alarm. If anyone, an hour after his kitchen has been 
left in darkness and quiet, will errer it as gtnily as possible, 
without trioes cr light, and then, having no contact with any- 
thing, other ihan the unavoidable one of his sock-muftl cd feet 
w uh the floor, will spe^ suddenly and sharply, I believe he will 
find that not z cockroach shows any signs of alarm. If, on the 
other hand, he should drop something heavy abruptly, or enter 
wuhhu usual «ep in boot*. th«e U » stampede : but even then 
nothing to compare with the commotion caused by the imroduo 
lion of light. 3 

As to smell, there can be no doubt, it seems to me, that it 
is a very finely differentiated sense ; residing, I suspect, to a 
great extent, m the antrnn*, and probably capable of detecting 
qualities in substances of which our own analogous sense givei us 
no warning. The ichneumon flies are an example in point. One 


of the larger of these alighted inside my open window in the 
sunshine this afternoon, and I noticed, as often before, the 
incessant play of his antennae as he hunted restlessly to and fit), 
apparently in search of larva', or pup.v. concealed under the 
wood. As the prey of some members of this tribe are always so 
hidden, and the egg is accurately laid therein, bv means of the 
long oviposit 0% without the aid of sight, some other sense, in 
great perfection, must guide them in their quest. But here is a 
quite conclusive instance. 

I saw in Athens, March, 1S64, in the col lee' ion of Mr Merlin, 
then our vice-consul there, placed in juxta-podiion in one drawer 
in Ins cabinet, a wasp and spider, 01 which he told me that that 
s;>ec»es of spider is the habitual prey of that species of wasp, and 
that he hunts him bv scent, nose down, precisely like a hound. 

I le w itnessed himself the chase from beginning to end m the case 
of the actual specimens 1 saw. It occuncd m his own house, 
and was continued lor some time, and across, as 1 understood 
him, marc than one room. The spider. a< soon as he found him- 
self marked down, showed the greatest terror, running hither and 
thither, with many doubles and turns. These the wasp --a long, 
thin-bodied variety— followed accurately, turn by turn, never 
quitting the spider’s track for an instant, recovering, when at 
lank, like a dog, until, after an caching chase, lie seized his 
exfiaus ed prey, and the keenly- interested human observer secured 
bo’h pursuer and victim. IIknky Uruii, 

Bicgner, Bournemouth, March 2 


OUR ASTRONOMICAL COLUMN 

Tiik Total Soi.au Eclii’m: 01 Jui.v -- Prof. New- 
comb has lately issued empirical collections to Hansen’s 
Lunar Tables, which he proposes to employ in the Ameri- 
can I phemeris for 1883. 'The criors of the tables have 
now attained such magnitude, and exhibit so steady an 
increase, that it becomes necessary to apply correetions, 
even though they may be of the otherwise unsatisfactory 
nature of empirical quantities, ami it is probable that 
lb of. Newcomb may not be the only superintendent of 
an ephemeris who will adopt this coarse pending the 
formation of new lunar tables at, it may be hoped, no 
distant period. 

At the time of the total solar eclipse which traverses 
the United States in July next, Mr. W. Godward finds 
| the correction of the longitude of the moon deduced from 
I Hansen’s tables to be - r/ 5, and the correction of the 
latitude -f o' 9, according to Newcomb. Applying the »c 
corrections to the moon’s place, and adopting Leverriei's 
diameter of the sun, with a somewhat reduced diamet :r 
of the moon from that given by Hansen’s tables, which 
corresponds well in the calculation of eclipses, the follow- 
ing equations arc found, which may be expected to give 
the tunes of beginning and ending of the total phase 
with considerable accuracy for any point not far distant 
from Denver, Colorado, the most important place travers*. d 
by the belt of totality. 

(..,7**' r 't 7 1' • ' 1 ' r ,tt l J siti / 4 f 1 71 /-,|1 f.n*. /. 1 <i*. I/, f 31 ft' 48'**) 

/ -,h 54 ir* h -f iT'H'AjJ Mli 10 - i < •/*'/'*'<)' 111 / 

- j 1 j tot 4 cun (/. 1 /V<‘ r >). 

Here / is the lyocrntrii latitude of the point, L its west 
longitude from Greenwich, to be used with a negati> v 
sign, and the quantities within square brackets arc- 
logarithms ; t is the Greenwicli mean time of beginning 
or ending of totality, according as the upper or lower 
sign of the second term is used, [i‘ 939 <» 3 j 70 rn P re - 
senting the semi-duration of the total phase ; and apply- 
ing the longitude of the place for which we are calculating 
in the usual way, the local mean times result. 

As an example of the method of using formulas of 
reduction similar to the above, which is frequently a 
matter of doubt to the uninitiated, we may find from 
them the local mean times of beginning and ending of 
the total eclipse in 106 0 14' W., and 40' 23' N., which, 
according to the Nautical Almanac elements, is the 
position of the central eclipse at 1A1. 28m. Greenwich 
mean time. 

The redaction of the geographical to the geocentric 
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Constant o 1 ' r \'" \\ • 

(S.M.T. of rni<l<ll»* of totality ici ’ 1 /V" i v , .• 

Long. \Y. in time 7 1 .j"‘ v. o 



Totality begins '\ -• ) , 

end* •’ I M ’• 

The duration of the total ct lip 5, therefore 201. 54^ 
and the middle at ioh. 28m. iSs. (i.M.T. ; the A ' out uni 
Almanac has 2m. 55s. and ioh. rbm., so that the convc I 
tions which we have introduced into the calculation have * 
had but very insignificant effect. It may be added tint 
when cos w is found greater than unity, and tl.ciefote 
impossible, the place for which the calculation is made is 
beyond the zone of totality. 

The S i ah La lan nr. 31 7. Mr. J. K. tioic wiites 

with reference to this object, whuh in the reduced Cata- 
logue of Lalande appears as a /t> magnitude, with pori- 
tion for 1800 (by a mean of the two observations'-. It. A. 
jyh. im. 22*363., N.1U). 45 0 57' 2i'*(‘, and suggests that 
it may prove to be a remarkable variable, since it is 
‘‘shown 6m. in Flnmmarion's edition ot Dions AiD«* • 
The introduction of such n star into the Catalogue •; | 
easily explained, and in fact is rather an old story.' Th, 
two observations on p. 353 of the 14 Histoiie CMesu ** 
were really obseivations ot Capelin (C/vbvv, as Lalardc 
calls it) sub polo, and were erroneously reduced to i8w>, 
as though the star bad been observed above pole, it U 
singular that these two observations should have giw n 
rise to the introduction of a spurious star, since theic arc 
eight other observations of Capelin *ub polo in the same 
year, 1790, between April 19 and July 24, of which no use 
has been made by the computers in their reduction of the 
stars of the 44 Histoire Cdleite.” There is no sixth mag- 
nitude in the position of the reduced catalogue? 
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Minor Planets.— T here are yet two more members 
to be added to this group— No. 184, discovered by Herr 
Palisa at Pola, on February 28, and No. 185, Jby Prof. 
Peters, at Clinton, l\S., on the following night. The 
Berlin Circular , No. 86. contains dements of Nos. jSi- 

183 

BIOl OGICAL NOTES 

Inland Fisheries, America.— We are indebted to 
Mr. Theodore Lyman, one of the United States Com- 
missioners on Inland Fisheries, for an early copy of the 
Twelfth Annual Report to the Commonwealth of 
Massachusetts. Among other interesting facts \vc gather 
from it that there is still a mystery about the young of the 
Californian salmon (So/wo ^ inn not), for, notwithstanding 
the hundreds of thousands that have been put into New 
England waters, no one has been able to say with 
certainty that a single smolt has been seen. In reference 
to the true salmon (.S', ui/nr, it is pleasant to know that 
the return of mature salmon to the waters of the Merriinar 
last year (1877) commences a new era in the history of 
fish-culture in America. 1 born the observations taken many 
of these mature salmon were from eight to ten pounds 
weight each, and were from the parr put into the river in 
1873 ; but some were seen from fifteen to eighteen pounds 
weight, and these were most probably the result of the 
first parr put into the tivlt in jd72. From 1872 to 
1876 upwards of 830,000 parr were put into the n ver. and 
hundreds of fine fish were seen passing up in Lu spring 
of 1877 ; and, so says tb* report, “ it will he st en that what 
we have so long fought for, v : at the mass of people hero 
have generally < onsi« ere* I nseie theories, visions of men 
who suffered ironi li-b < ■» the brain, has bcei fully sub- 
stantiated, It is true i ! tonka little longer than was at 
first thought, but now .V . uhusetts knows that while she 
was the first of the .v t to take an interest in fish- 
culture, so she has hi’ lie first to demonstrate the 
certainty of a good rctuti.. 1. i she can restock those rivers 
where the fish have bevi. :• a long time killed 0111.'’ 

Tin: Dkvklopmi m • ' N 1 rvls.— D r, A. M. Marshall 
is continuing his cauiul researches into the earliest 
stages of nerves in verkbiate embryos. He has recently 
published in the Ou.n/t.v Journal of Mi. mu .>//. a/ 
Sao/ur some of his b*..n: results, obtained from embryos 
ot the common fov \ tuatod with pi-uic acid. lie 
describes a distinct i.r :• 1! iidge at the top of the cerebro- 
spinal tube in the *r,i : '.!e cerebral lr»ck, before it has 
even closed in, the cm 1 no being birdv two days old in 
development. This tui,;c afterwards h-comes continuous 
along the whole brui s and great pan of the spinal cord, 
and many of the th: ic* undoubtedly aiisc from it. It 
appears in the highest d grie probtblc that the o.f.ictoiv 
nerve originates from the anterior part o f this ridge ; but 
Dr. Marshall is quite certain that there is no special 
olfa- tory vesicle in the chick. This D directly contrar. 
to the icccived teat': nj, which speaks of an olfacto:y 
lobe of the brain, and docs r.ot compatc the ollactoiy 
with other nerves. Dr. Marshall believes that the 
common olfactory nerve is really tin nerve ot the anterior 
cranial segment. Tin* tid’d nerve uf r the nrst time 
development.illy traced by Dr. M »r>h *.!. and he finds it 
to In? a strictly scgniertal hcjn e. J he s-eventh and eighth 
nerves ^facial and auditor*' re di >.i*i to have a common 
origin ; the auditory is \-:.f \ a branch of the facial. The 
history of the vagus nerve . nneumogastric) is regarded as 
suggesting very strongly th.:: n is equivalent to several 
spinal nerves, and not r.^rdy to one. 

Fkfnh it V n v;o.\.- An important contribution to the 
history* of a number of species of marine polyzoa will 
be found ip a memoir on *• Les Bryozoaires des Cotes de 
Francjfc'tv M. L Juliet, of the Zoological Laboratory at 
Roscmh* spot so well known to every' tourist in Britannv, 
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A WsumI is given of the remarkable works that have 
appeared on the structure of the animals of this group in 
England, Sweden, and Germany, as well as in France. 
The interesting question of the part played bv, as well as 
of the origin of, the brown bodies c redd ska pi ar of 
Nitsche) is very fully gone into. The specialist will know 
what a subject of debate lies here, Ilmcks our best 
English authority, believing them to be special formations 
elaborated from the substance of the polyp ; Clapaiede, 
that they are products of secretion ; Nusclie that they 
are only the remains of decaying pol\p^ With the last 
of these views our author agrees : “ Le t orps brun est un 
icsidu, le reste de la matiere qui constituait un polypide 
apres que celui-ci a subi la disorganisation." The nature 
of the nervous colonial system in the pol\ 70a is also in- 
vestigated at full length, and M. Joliet feels compelled to 
doubt if this so-called system merits tins name. The 
arguments for and against are too technical for us to 
epitomise. The growth and development of several 
species were specially investigated, and the entire memoir, 
to which is appended a list of the spec es collected (74) 
at Roscoff during the summers of lS76.mil 1877,1s well 
worthy of the attention of all interested in the study of 
these small but interesting polyps. It will be found in the 
recently-published Archives de Aoolc^ic / ;/*> / .w.v v.v/c 
(Tome 6, No. 2). 

Structure ok Lingula. — Mr. E. Morse, Professor 
of Zoology in the Imperial University of Tokio, Japan, 
has discovered many facts quite ngw to science in the 
life history of this interesting form of I'm* hmpods. Per- 
haps the most important is his discovers of the auditory 
capsules. In the species of Lingula in\ estimated, their 
position and general appearance recall those in irrtain 
tubicolous annelids as figured by Clap n* le. lie has also 
cleared up many points in regard to thui circulation, and 
maintains the absence of anything like a puK.Uoi) oig.m, | 
the circulation being entirely due to ciiiarv aU.mi . 1 In j 
describing the habits of this species he muitums tint, . 
while partially buried in the sand, the fur horde 1 of the ; 
pallial membranes join so as to leave but tl.u large oval ( 
openings, one in the centre and one on either side ; the 
bustles then arrange themselves so a. ’> form these 
openings into funnel* which .11 rest the mu ous secretion 
from the animal, and a continuous current 1*. m be seen | 
passing down the side funnels and escipngb) the central I 
one. They can bury themselves veryqmudy in the sand, j 
and the peduncle agglutinates a sand tunc. Pi ul. Morse \ 
exhibited specimens in Poston on De* ember to, 1 : 77 * ' 
which had been brought living from J ip.in : the water | 
had been only changed twice since August i*>, and >tt ! 
none had died. Their viability, therefore, u.*ernc<l to b • ' 
great. As Prof. Morse is nowon hiswaybaik to his 
professorial duties at Japan, he will have the oppoi tunny ; 
of still further prosecuting his researches into tlu* sirm:- 1 
ture and habits of these forms so interesting ♦<» both the 
palaeontologist and zoologist. 


GEOGRAPHICAL .VOTES 
Nf.w Guinea. — A recent number of // Mcvimento con- 
tains a letter from the Italian traveller, 1 /Albertis, dated 
from Thursday Island, in Torres Strait*, on January 8 
last, in which fome account is given of his last expedition 
into New Guinea. Leaving Port Somerset on May 3, 
W 7 * m ® 15 s * ea m launch, Aeva , it was not until the 21st 
of that month that he succeeded in entering the embou- 
chure of the Fly River, where he was weU received by 
the natives But such was not the case when the Neva 
had advanced a little further up the river, for on June 1 a 
sudden and unprovoked attack was made on the vessel, 
and one of the Chinese crew seriously wounded. These 
attacks were frequently repeated during the further ascent 
of the nver, though always successfully repelled without 

' fiitly dmowtnrtw! ih.'« F P. W. 


casualties. In July and August, when far in the interior, 
the expedition seems to have been unmolested, but on the 
subsequent descent of the stream the banks were found 
again beset by daring and hostile parties of warriors, 
whose efforts to hinder the return of the expedition 
brought on frequent skirmishes. Signor D’Albertis was 
also much inconvenienced bv the dissensions of his crew, 
the greater part of whom deserted him, leaving only five 
to manage the vessel and to repel the attacks of 
the natives. Two of these also left him on return- 
ing to the mouth of the river, leaving him to accom- 
plish the dangerous navigation of Torres Straits with 
only the engineer and one sailor. Eventually, how- 
ever, with aid received from the native teachers on 
some of the islands in Torres Straits, he succeeded 
in reaching Thursday Island— -now the calling-place of 
the Queensland mail steamers— on January 4 last. As 
regards the results of the expedition no details are given 
in this letter, but f<om certain expressions employed it 
would appear that gold in some quantity was obtained. 
Of this we shall, no doubt, be duly informed before long, 
as also of the zoological discoveries in which Signor 
D’Albertis has on former occasions been so successful. 

Ni \v African Expedition.- It is rumoured that the 
C ouncil of the Royal Geographical Society are likely soon 
to send out a new expedition for the exploration of Africa. 
The region between Mombasa and Mount Kenia and 
Victoria Nyanza is mentioned as the probable field of this 
expedition. 

African Exploration.— Abbe Debaise, who intends 
to cross Africa from Zanzibar to the Congo, has received a 
credit of 100,000 francs from the French government. This 
sum was voted to him on the proposal of M. Perrin, a radical 
member, who was supported by M. Gambetta, the leader 
of the Liberal party. The Abbe will leave Paris for 
Marseilles in a few days, and thence proceed to Zanzibar. 
He will be supported by the new Geographical Society 
of Marseilles, and its president, M. R.imbaud, the large 
Zanzibar trader. News has lately been received ,rk 
iLilin from the African traveller, Dr. G. A. Fischer, 
who has traversed since last autumn the tropical re- 
gions lying opposite the island of Zanzibar. Despite 
the hostility of the natives, lie has succeeded in making a 
large number of scientific observations, and has gatlu red 
a huge collection of zoological specimens, which are now 
on the way to Hcrlin. During the present month he 
starts on a fourncy up the river Tana. 

Cap jain Elton. — We have already referred to the 
great loss sustained by geography, by the death of this 
energetic traveller in Ugogo ; he died of sunstroke. 
Mr. Colterill and Captain Elton had reached this place 
from the north end of Lake Nyassa, the country tra- 
versed being described as very interesting and new to 
geography. They found the sources of the Ruaha, 
Usanga, and other affluents of the Lufigi, the Myembc 
tiibut iry being specially worthy of notice. Mr. Cotterili’s 
narrative will be looked for with interest, as well as 
Capt. Elton’s diaries and map, which have been sent 
home. The latter, at the time of his death, was H.M. 
Consul in Portuguese East Africa, and had done work in 
various parts of the world. He had done good service in 
helping to clear up the history of African Copal, the 
produce of Trachylobium Horne mannium. 

Ancient Maps ok Central Africa.— M. Richard 
• Cortambcrt, one of the librarians of the National Library 
; in Paris, has discovered in that establishment a gift 
1 globe, dated 1540, and showing apparently that the 
1 course of the Congo was known then to have almost 
| the same direction as given to it by Mr. Stanley. 

There has also been discovered in the public library 
' of Lyons a globe of 1701, on which are traced in detail 
. the geography of the sources of the Nile and Congo. 
! This glqj>e is said to have been executed by the Father* 
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Placide, of St. Amour, and Crispinien, of Toulon, and by 
the two Brothers Bonaventura and Gregory, all of the 
Order of St. Francis. Father Gregory, it is said, was 
the celebrated Lyonnaise geogranher, Henry Marchand. 
In speaking of these discoveries at the Paris Geographical 
Society, M. R. Cortambcrt showed that there was nothing 
extraordinary in them. From the fifteenth century most 
of the maos make the Congo issue from a great ma*s of 
water in the interior of the African continent. No doubt 
all the information in these old maps was furnished by 
the Portuguese. M. Vivien de St. Martin is also of this 
opinion. The Portuguese traders were quite nu courant 
with the geography of the interior of Africa, and all the 
maps, even that of Fra Mauro (15th century) represent 
the Nile issuing from lakes to the south of the equator, 
and give an idea of the course of the Congo, similar to 
that made known by Stanley. M. St. Martin reminded 
the Society, moreover, that Ptolemy himself had indicated 
three immense lakes in the centre of Africa from which 
issued the Nile and the Congo ; only in his map these 
lakes are placed much too far south. Father Kircher, in 
his 44 Mundus Subterraneus,” published at Amsterdam in 
s 653, gives a map showing four large lakes, from one of 
which, called Zaire, both the Nile and the Congo are 
made to issue. Kircher states that he obtained his 
information from the General Procurator of the Jesuits for 
these provinces, who lent him a manuscript of Father 
Pais. This manuscript may possibly be still preserved in 
the Jesuit College at Rome. 

Paris Geographical Society- Besides the medals 
to Mr. Stanley and M. St. Martin, the Paris Geographical 
Society will give medals to Dr. Harmand for his explor- 
ation of the Mekong and the coast of Anam, and to M. 
Ujfalvy for his travels in Tmkcstan. The Put l let in for 
I >eccmbcr contains an important geographical and sta- 
tistical article on Kashgar, compiled from various sources 
by M, J. 11 . Paquicr, an itinerary on the Yang-tsze from 
Shung-shing to Yun-nan-fu, by M. Kocher, and a valuable 
summary of the geodetic work of the Russian Geographi- 
cal Society in Asia, by Col. Chanoine. 


NOTE ON THE DISCOVERY OF Tin: I./OVE - 
FACTION OF AIR AN1' OF THE SO-CALLED 
DERMA NENT ( l A SFS 

I N the Notes on “ Recent Science, 0 in this month’s 
Nineteenth Century , the writer, in an account of the 
results of the researches of M. hetet ami M. Cailletet on 
the condensation of the so-called permanent gases, draws 
attention to the long-neglected paper of Mr. Perkins 
44 On the Compressibility of Water, Air. and other Fluids,” 
an abstract of which, and apparently the only one with 
which the writer is acquainted, appeared in Thomson's 
Annals of Philosophy, N. S. % vol. vi. , The paper 

was intended for the Royal Society, but, being mislaid, 
was not read at the appointed time. Kither it or a second 
paper was, however, brought before the society on June 
15, 1826, and appears in the Philouphieal Traruntions 
for that year. In this paper, as m the brief record in 
the Annals, Mr. Perkins announce* that he had effected 
the liquefaction of atmospheric air, and other gases, by 
a pressure of upwards of atmospheres, and fully 

describes the apparatus which he had employed, which 
is, in principle, very similar to that of M. Cailletet. 
He thus describes his results in the case of acuioim 
fluids : — 

“ In the course of my experiments on the compression 
of atmospheric air by the same apparatus which had been 
used for compressing water, 1 observed a curious fact 
which induced me to extend the experiment, viz., that of 
the air beginning to disappear at a pressure of 500 atmo- 
spheres, evidently by partial liquefaction, which is indi- 
cated by the quicksilver not settling down to a level with 
its surface. At an increased pressure of 600 atmospheres, 


the quicksilver was suspended about Jth of the volume up 
the tube or gasometer ; at 800 atmospheres it remained 
about h up the tube ; at 1,000 atmospheres, if up the tube ; 
and small globules of liquid began to form* about the top 
of it ; at 1,200 atmospheres the quicksilver remained 7 up 
the tube, and a beautiful transparent liquid was seen cn 
the surface of the quicksilver, in quantity about part 
of the column of air. On another occasion a second tube 
was charged with 4 carburetted hydrogen ’ and subjected 
to pressure ; it began to liquefy at about 40 atmospheres, 
and at 1,200 atmospheres the whole was liquefied.” 

Mr. Perkins goes on to say : “ These instances of 
apparent condensation of gaseous fluids were first ob- 
served in January, 1822, but for want of chemical know- 
ledge requisite to ascertain the exact nature of the liquids 
produced, I did not pursue the inquiry further; and 
as the subject has been taken up by those who are 
eminently qualified for the investigation, I need not regret 
my inability to make full advantage of the power I had 
the means of applying.” 

Mr. Perkins’s observations seem to have attracted little 
attention at the time they were published, and have since 
been, apparently, almost forgotten. Although they do not 
in the least detract from the great merit of M. Cailletct’s 
work, they undoubtedly have their place in the history of 
this subject of the liquefaction of the gases. 

It may be worth while to point out that the statement 
that all the gases known to the chemist have now been 
liquefied is not strictly true. The most recently-disco- 
vered of these — phosphorus pentafiuoride—has not yet 
been seen in the liquid state, although there is not the 
least reason for believing that it will constitute an excep- 
tion to the general law. T. E. Thorpe 


HELMHOLTZ'S VOWEL THEORY AND THE 
PIP >A OCR A PH 

T HE following experiments with the phonograph are of 
interest as throwing light on the nature of vowel 
sounds : — 

Let a set of vowel sounds, as A, E, 1, 0 , U (pronounced 
in Italian fashion) be spoken to the phonograph in any 
pitch, and with the barrel of the instrument turned at a 
definite rate. Then let the phonograph be made to speak 
them, first at the same rate, and then at a much higher or 
lower speed. The pitch is, of course, altered, but the 
vowel sounds retain their quality when the barrel of the 
phonograph is turned at very different rates. We have 
made this experimen at speeds varying from about three 
to one, and we can detect no alteration in the quality of 
the sounds. 

According to Helmholtz, the characteristic quality of 
each vowel is given by the prominence of a constituent 
note or notes, of definite or approximately definite absolute 
pitch, in the sounds uttered. Now obviously, the absolute 
pitches of the constituents of the vowel-sounds in the 
above experiment were all altered in the same proportion, 
so that the absolute pitch of the prominent notes varied 
greatly ; but yet the vowel quality was unchanged. I his 
experiment, therefore, appears to give results in contradic- 
tion of Helmholtz’s theory as we understand it. 

At the same time we have found, m Lie course of 
t xperiments, of which a full account will shortly be com- 
municated to the Royal Society of Edinburgh, that if a 
scale be sung to the phonograph with one vowel sound, 
such as O. the wave-form of the marks on the tinfoil does 
not remain unchanged at all pitches. We have not yet 
had time to anahsc the curves so obtained into their 
harmonic constituents. Such an analysis will show 
whether the changes we have observed in the wave-form 
as the pitch rises, are due to a change in the relation of 
the amplitudes of the constituents present, or only to a 
vaiiatioiyiffchase. FLEEMINc. JENKIN 

EdinW^o, March 11 J. A. Ewing 
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ELECTRICAL ANALOGIES WITH NATURAL 
PHENOMENA 1 
II. 

jyOLAR A URORA:.— The experiments of De la Rive 
i have already shown the connection of polar aurora with 
terrestrial magnetism ; but they do not explain all the 
circumstances which accompany aurorae. In M. Plante's 
experiments the electric current, m presence of aqueous 
vapour, yields a series of phenomena altogether analogous 
to the various phases of polar aurora;. 


If the positive electrode of the secondary battery is 
brought into contact with the sides of a vessel of salt water, 
we observe, according to the distance of the film from the 
liquid, either a corona formed ot luminous particles 
arranged in a circle around the electrode (Fig. 8), an arc 
bordered with a fringe of brilliant rays (Fig. 9\ or a sinuous 
line which rapidly folds and refolds on itself (Fig. 10). 
This undulatory movement, in particular, forms a complete 
analogy with what has been compared in aurora; to the 
undulations of a serpent, or to those of drapery agitated 
by the wind. The rustling noise accompanying the ex- 



Fi .s 8. <.>. t.j --Corona* and iuminou* *ro. 


periments is analogous to that sometimes accompanying 
aurorae ; it is caused by the luminous electric discharge 
penetrating the moisture. As in auronc, magnetic per- 
turbations arc produced by bringing a needle near the 
circuit, the deviation increasing with the development of 
the arch. Aurorae arc produced by positive electricity ; 
the negative electrode produces nothing similar. 

Globular Lightning . — To study the effects produced 



t, - “i f lan»e produced over drilled water by *o cuunc current of high 


on distilled water, M. Plants increased the tension of the 
current, combining twenty secondary batteries, composed 
each of forty couples, and forming a total of 800 second- 
ary couples, whose current of discharge was nearly equal 
10 rta* of 1,100 Bunsen element,. 

When the current of thii combination of batterie* is 
made to act on distilled water, he finds, first, in much 
greater intensity, the effVcts already observed by Grove, 
by means of 500 elements of his nitiic acid pile. The 


‘p. 


positive electrode being inserted in the distilled water, 
he obtains, by approaching the negative platinum wire to 
the surface of the water, and immediately raising it, a 
yellow dame, almost spherical, of about two centimetres 
in diameter (Fig. tl). The platinum wire, two milli- 
metres in diameter, melts ; the flame is formed by the 
rarefied incandescent air, by the vapour of the metal of 
the electrode, and by the elements of the vapour of water ; 
spectral analysis shows clearly the presence of hydrogen. 

If, to avoid the fusion of the metal, wc diminish the 
intensity of the current by interposing a column of water 
in the circuit, the spark appears under the very compact 
form of a small globe of Are from eight to ten millimetres 
in diameter (Fig. 12). On raising the electrode a little 
more, this globe tikes an ovoid form ; luminous blue 
points, whose number varies continually, arranged in 
concentric circles, appear at the surface of the water 
(Fig. 13). Kays of tne same colour soon issue from the 
centre and join these points (Fig. 14). At intervals thte 
rays take a gyratory movement, now in one direction, 
now in another, describing spirals (Figs. 15 and 16). 
Sometimes the points and the rays disappear all on one 
side, and varied curvet, formed by the movement of those 
which remain, are figured on the surface of the liquid. 
Finally, when the speed of the gyratory movement 
increases, all the rays vanish, and only blue concentric 
rings are seen (Fig. 17). The rings are found to be the 
last term of these transformations which arc very curious 
to follow with the naked eye or with a telescope, and con- 
stitute a veritable electric Kaleidoscope. 

The production of these figures is explained by the 
great mobility of the arcs or luminous threads which com- 
pose the ovoid light, formed between the water and the 
electrode. On examining with care this particular form of 
spark, he finds that it is, in reality, a sort of voltaic brush 
di>charge, analogous to the brush discharge of static elec- 
tricity, but more dense on account of the greater quantity ol 
electricity in play. These luminous threads being in a state 
of continual agitation, the points at which they encounter 
the surface of <he liquid are constantly displaced, and 
form tlft rays observed. Their gyratory movement 
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proceeds from the reaction due to the flowing of the elec- 
tric flux. As to the rings; they are formed in a visible 
manner, under the eye of the observer, by the more and 
more rapid movement of the blue points, and by the per- 
sistence of the impression upon the retina. 

When the metallic electrode is positive and the dis- 
tilled water negative, the spark still assumes externally an 
ovoid form ; but the middle is traversed by a cone of 
violet light When we employ two metallic electrodes 
we obtain a luminous spheroid, the interior of which is 


traversed by a brilliant line. This appearance corresponds 
to the spark, and the aureole of the spark seen in the 
discharges of an induction coil ; only here the aureole 
occupies more space, in consequence still of the greater 
quantity of electricity. In fact, if we much increase the 
length of the column of water interposed, we do not obtain 
more than an arc or a straight line. 

M. Plants therefore thinks globular lightning may result 
from an abundant flow of electricity in the dynamic state, 
in which quantity is joined to tension. The particular 



Fuj, -Globular spark produced ov«r diutHod 
water by an electric currant of high tennum. 



Figs. 13 10 17.— Ovoid sparki jad luminous figure* produced over distilled water by an electric 
current of high oration. 


case where globes of lightning present slow movements or 
timet of stoppage, is explained by the movement or the 
repose of the column or moist air strongly electrified and 
invisible^ which serves as electrode. To imitate this effect 
it is sufficient, in one of the preceding experiments, to 
make the electrode oscillate, it being previously suspended 
under the form of a long pendulum above a basin full of j 
water or a metallic surface, and to mask by a screen its 
lower extremity. We then see a little ball of fire move | 
above the water or the conducting surface, and thus 
reproduce all the appearances of the natural phenomenon. 


'• / 


Fig. i ft. — Experiment rcproJur ng (he efiVct of «*tcr*|>>utv 

Waterspout r,— Cause a narrow stream of salt-water to 
flow from a funnel provided with a cock communi- 
cating with the positive pole of a battery of 400 secondary 
couples ; the liquid is received in a basin containing the 
negative wire and below which is an electro-magnet (Fig. 1 8 . 
At soon as the voltaic circuit is closed the stream appears 
furrowed with bright lines at its upper part and traversed 
by a luminous thread at its lower part Sparks, illu- 
minated aqueous globules, play with a rustling noise at its 
extremity, vapour is disengaged, and the liquid which 


surrounds the bottom of the stream takes a gyratory 
movement in the opposite direction to that of the hands of 
a watch if the pole of the electro-magnet is north, and in 
the same direction as the hands if this pole is south. 
The movement is rendered visible by light bodies spread 
over the surface of the water. If we contract the stream so 
as to avoid all solution of continuity at its lower part, the 
electric and luminous signs disappear almost entirely. Th* 
liquid is, nevertheless, heated, as is shown by a light vapour, 
and the gyratory movement is yet more pronounced and 
rapid. On extending the stream anew the electric mani- 
festations re-appear as before. 

This experiment reproduces the principal effects of 
waterspouts, the rustling which proceeds from them, the 



Fh.. 19.— Electric bow. 

mist which is formed around them, the flashes of light 
which furrow them, the globes of fire which sometimes 
appear at their extremities — in such a way that, according 
to M. Plant*, these meteors may be compared to elec- 
trodes of liquid or of vapour, from which escape to the 
earth or the sea the powerful electric currents of storm- 
clouds ; and if no thunder follows it is because the con- 
ductor accompanies them to the ground, and there is in 
this case no proper electric discharge, no more than 
under the preceding conditions. 

The very formation of waterspouts, or the descent or 
these cloudy appendages towards the ground, has been 
, connected to Brisson and Peltier with an electrostatic 
j attractkHgWftwt in the clouds and the earth. We may add 
: to this very natural attractive force an action of transport, 
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0 f which dynamic electricity presents numerous examples, 
and which tends to facilitate the flow of water from an 
electrified cloud The agitation of the liquid, the boiling 
of the waters at the point where these meteors encounter 
the surface of the sea, are explained not only by the 
descending movement itself, but also by the action of the 
electric current, which may repel or raise liquid masses 
like a breeze or an impetuous wind If we support, in 



FiO. so. — Electric bore or formation of liquid waves by the flow of a 
powerful current of dynamic electricity. 

fact, the positive electrode against the sides of the vessel 
of salt-water communicating with the negative pole, we 
observe, besides the luminous streaks and jets abounding 
in vapour, a violent whirling of the liquid forming a sort of 
electric bore, which raises the water to the height of 
centimetre above its level (Fig. 19). When the current 
meets at certain points inequalities of resistance, it is 
divided and gives rise to several aqueous hillocks, as seen 
in Fig, 20. 


ON COMPASS ADJUSTMENT IN ISON SHIPS 
AND ON NAVIGATIONAL SOUS DINGS > 

IV . — On a Navigational Sounding A/a* him. 

'T'lIE machine before you is designed for the purpose of obtain 
A ing soundings from a ship running at full sjwcd in water of 
any depth not exceeding 100 or 150 fathoms. The difficulties to 
be overcome are twofold ; first, to get the lead or sinker to the 
bottom ; and, secondly, to get sure evidence as to the depth to 
which it has gone down. For practical navigation a third diffi- 
culty must also be met, and that is to bring the Mtilcer up again ; 
for, although in deep-sea surveys in water of more than 3,000 
fathoms’ depth it is advisable, even whan pianoforte wire is used, 
to leave the thirty or forty pounds’ sinker at the Inittom, and 
bring back only the wire with attached instruments, it would 
never do in practical navigation to throw away s linker every 
tune a cast is taken, and the loss of a sinker, whether with or 
without any portion of the line, ought to be a rare occurrence 
in many casts. The first and third of these difficulties seem in- 
superable— at all events they have not hitherto been overcome— 
with hemp rope for the sounding- kne ; except for very moderate 
depths, and for speeds much under the full speed of a m>dern 
fast steamer. It may indeed be said to be a practical tin pos- 
sibility to take a sounding in twenty fathoms from a ship running 
at sixteen knots with the best and best-managed ordinary deep- 
ness lead. Taking advantage of the great strength and the small 
““ area for resistance to motion through the water, pre- 

pianoforte wire, 1 have succeeded in overcoming all 
difficulties; and with such a sounding machine as that 
o«oieyou lb* White Star liner Britannic (Me>*rt Itmay, Imrie, 
”7 '^°**J^ r « r P o al) now takes soundings regularly, running at 
l be Banks of Newfoundland and in the 
| Channels in depths aome'imes as much at 130 


mttotaerf u.tithe.eW^ 1 “* d uodCT hlm U 


finally 


the White Star Line. 

P/ofcM*jr°of Nanuml 

Kwoiy pesaw us to puBuse Sir W, Hassei’t auosr iu sdvsuoc. nd Save 


The steel wire which I use weighs nearly lbs, per 100 
fathoms, and bears when fresh, from 230 to 240 lbs. without 
breaking ; its circumference is only '03 of an inch. By carefully 
keeping it always, when out of use, under lime water in the 
galvanised iron tank prepared for the purpose, which you see 
before you, it is preserved quite free from rust, and, accidents 
excepted, this sounding line nrght outlive the iron plates and 
frames of the ship. It the sinker gets jammed in a cle<t of rock 
at the bottom, or against the side of a Imuklcr, the wire is 
inevitably lost. Such an accident must obviously be very rarr 
indeed, and there does not seem to lie any o'lier kind of accident 
which is altogether inevitable by care in the use of the instru- 
ment. The mam care in respre to avoidance of breakage of the 
wire may be stated in three words— beware of kinks. A certain 
amount of what l may call internal molecular wear and tear will 
probably occur through the wne bending round ihc non guard 
rod which you see in the niter pa*t of the instillment, when, in 
hauling in, tie wire docs not lead fior alt m the pi me of the 
wheel, as is often the ca-c even with very careful steeling of the 
ship, but from all wc know of the elistic properties of metals, 
it seems that thou-aiuls of c sts might he taken with the same 
wive before it woul t be sensibly weakened by internal molecular 
friction. Practice has altogether confirmed these theoretical anti- 
cipations so far as one year of experience can go. My sounding 
machine has been in regular use in charge of Capta ns Munro 
and Jledderwick in the Anchor liners Anckoria and Devcnia 
[ Messrs. Henderson Brothers, Glasgow) for eleven months and 
seven months lespectively, and in neither ship has a fathom o 
wire been lost hitnerto, though soundings have been taken at all 
hours of day and night, at full speed, in depths sometimes as great 
ai 120 fathoms. No break not explicable by a kink in the wire 
baa hitherto taken place in any ship provided with the sounding 
machine. That it will bear much rough usage is well illustrated 
by one incident which happened in a cast taken from the Devania 
running at thirteen knots The sinker in falling from the wheel 
into the water accidentally fell between the rudder chain and the 
ship, and fifty fathoms or so had gone out before it was noticed 
that the wire was running down vertically from the wheel instead 
of nearly horizontally as it ought to have been by that time. 
The handlei were immediately applied to the sounding wheel, 
and it was turned round to haul in without reducing the speed 
of the ship. Though the wire was bent almost at right angles 
round the chain until it was yearly all in, it was all got safely on 
board, as was also the cod-line with a’toched depth gauge, and 
the sinker at the end of it. 

When soundings are being taken every hour or more frequently 
(as in the case ol a ship feeling her way up channel from the too 
fathom line when the position is not known with sufficient 
certainty by sights and enronometers) the sounding wheel should 
be kept on its bearings in position ; with the cod-line, depth 
gauge, and sinker, all bent on am) ready for use. But in all 
other cases the wheel should be kept in its tank under lime 
water, and the cod-line with sinker and depth gauge attached 
should be kept at hand in a convenient place near the stand of 
the machine, which should be always fixed in position ready for 
use. With such arrangements, ami methodical practice, as part 
of regular naval drill m the use of the sounding machine, one 
minute of time should suffice to take the sounding wheel out of 
its tsnk, place it on its bearings, adjust the brake cord, bend on 
the cod-line, and be quite ready for a cast. When the machine 
is to be shown to an inspecting officer the wheel ought to be m 
its tank of lime water when he asks to see a cast, it should be 
carefully noticed that the ring at the end of the wire is securely 
lashed by small cord to the hole provided for it in the ring of the 
wheel whenever the cod-line Is unbent from the ring, if the 
wire and ring arc allowed at any time to knock about slack on 
the wheel when the wheel ia being moved to be set up for use or 
to be replaced under the lime-water there is a liability to some 
part of the wire getting a turn which may be pulled into a kink. 
One accident, at least, has happened in this way : the sinker 
dropped off carrying the cod-line and ung with it just as it was 
being let down trom the taffraii for a cast. If the sinker bad 
weighed 400 lbs. 1 it could not have bioken the double wire next 
the ring without a kink. 

A description of the machine and rules for its use are given 
in the accompanying printed paper of instiuctions, to which i 
have only now to add a few w »rd* regarding the depth gauge. 
Erichsen’a self- registering sounding lead (patented in 1836), 
depend on the comptession of air. might be used with my 
machine, but the ampler form before you is preferable as being 

1 It weighs ss lbs. 
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surer. It too depends on the compression of air, but in it the 
extent to which the air has been compressed is marked directly 
on the interior of a straight glass tube by the chemical action 
of sea-water on a preparation of chromate of silver with which 
the tube is lined internally. Between the salt of the sea-water 
and the chromate of silver a double decomposition takes place. 
The chlorine leaves the sodium of the common salt and com- 
bines with the silver, while the chromic acid and oxygen leave 
the silver and combine with the sodium. Thus chloride of silver, 
white and insoluble, remains on the glass in place of the orange- 
coloured chromate of silver lining as tar up as the water has been 
forced into the tube, and the chromate of sodium dissolved in 
the water is expelled as the ah expands when the tube is brought 
to the surface. 

My navigational sounding machine was brought into practical 
use tor the first time in the steamship Palm , , belonging to 
Messrs. Charles Horsfall and Co., Liverpool, in a voyage to 
Odessa and back about a year ago, in command of Capt. E. 

1 lighten. I cannot illustrate the use of the machine better 
than bv reading to you an extract from a letter I received last 
April from Capt Leighton, describing his experience of it in this 
first trial 

'* During the voyage in the Palm steamship, which has just 
come to an end, I took frequent opportunities of testing the 
sounding machine when I had a chance of cross-bearings to 
verify the depths as shown by chai t, and always found it most 
accurate. For instance, going up through the Archipelago and 
just after clearing the Zea Channel, 1 got a good position by 
roarings, chart showing seventy-nine and seventy-six fathoms, 
two casts of your glass gave seventy-eight and seventy-five 
fathoms. In the Bosphorus also it gave capital results in thirty 
to forty fathoms water. 

41 The first real use I made o f the machine was in the Black 
Sea during a fog which obscured everything. Wishing to 
make sure of my position I put the ship’s head for the land 
and kept the machine at work. After running in to thirty 
fathoms at full speed I slowed down and went in to twelve 
fathoms, then hauled out to a convenient drnth and put her on 
the course up the coast. When it t>ecamc clear I found myself 
in a proper position, and no time had l>cen lost by slopping to 
sound. 

M 11ow many shipmasters let hours go by without obtaining I 
soundings either because of the delay or on account of the 
danger of xounding-to in heavy weather to get them, when, if 
they were provided with your aounding-machine, they could have 
their minds ael at ease by having timely warning of danger, or 
by knowing that they were in a good position 1 ” 

I had myself very satiafacory experience or the usefulness of 
the sounding machine in coming up Channel running before a 
gale of south-west wind in thick weather, on the 6th and 7th of 
last August, on returning from Madeira in my yucht— -a small 
sailing schooner of 126 tons. AIkuii 5 a m. on the 6th 1 took 
two casts and found ninety-eight fathoms band and red spots) 
and IOI fathoms (sand and small shells). The mean with a 
correction of 2& fathoms to reduce to low water, according to the 
state of the tide at Ushant at the time, was ninety-seven fathoms. 
Thenceforward I took a sounding every hour but one till eight in 
the evening. By writing, these sounding* on ihe edge of a piece of 
paper at distances equal accord.ng to the scale ot the chart to 
the distances run in the interval*, with the edge of the paper 
always parallel to the course, according to the method of Sir 
James Anderson and Capt. Moriarty, I had fixed accurately the 
line along which the vessel had sailed, and the jHunt of u which 
had been reached, with only a verification by a noon lati- 
tude. At 6 o'clock next morning, by the soundings and course, 
with proper allowance lor the flood-tide, I must have twen about 
thirteen miles magnetic south of the Starr, but nothing of the 
land waa to be seen through the hare and rain ; and with the 
amistan cc of about ten more casts of the lead (by which I was 
saved from poising south of St. Catherine's) 1 made the Needles 
Lighthouse right ahead, at a distance of about three miles, at 

2 i\m., having had just a glimpse of the high cliffs east of Pott- 
land, but no other sight of land since leaving Madeira and Porto 
Santo. In the course of the 280 miles from the point where 1 
struck the 1 00 fathom line to the N emits, 1 took about thirty 
casts in depths of icio lathooiOo nine een 1 at horns w it hoot once 
rounding-to or reducing spend ; during some of the casts the 
speed was ten knots, and the average rate of the last 220 miles 
was a little over nine knots. 

It is a pleasure to me to be able to add that the^sonnding 
machine has also been successfully used in the Royal Navy, 


Admiral Beauchamp Seymour and Capt Lord Walter Km 
having kindly taken it on board H.M.S. Mino aur for trial last 
summer. Lord Walter Kerr wrote, on hit return from Vigo 
regarding it as follows 9 
“ The sounding machine is most serviceable. We have been 
using it constant? when running up Channel, from the time of 
crossing the line of soundings to the time of reaching Plymouth, 
and though running before a gale of wind with a heavy sea, at 
the rate of ten knots, we were able to get soundings as if the 
ship had been at anchor. We were able to signal to the squadron 
each sounding as it was obtained ; thus, in thick weather, 
verifying oar position by soundings without baring to round the 
ships to. 


THE ANALOGIES OF PLANT AND ANIMAL 
LIFE 1 

J ET us begin our inquiry into the analogies of plant and 
animal life by comparing the egg of an animal with the seed 
of a plant. Let it be the ripe seed of a common plant, and 
ihe egg of a bird. Both seed and egg may be said to consist of 
the young creature and a supply of food which is stored up for 
its use, and ie gradually exhausted as the young creature develops. 
Every one who has tried when a boy to blow a late bird's egg 
must have been painfully alive to the fact of its containing a 
young animal, and the erg wc eat for breakfa-t may serve to 
remind us of the store of food which we diverted front its proper 
course of nourishing a young chicken. 

Here is a diagram representing a s-ction through the seed 
of a poppy, in which the young plant may be seen lying 
in its store of food containing a supply of carbohydrates 
and nitrogenous matter, which is consumed as the yolk of 
the egg is consumed by the young chicken. Other seeds, such 
as a bean, an acorn, or an almond, seem at first sight to consist of 
nothing but the young plant, and to have no store of food. The two 
halves into which a pea split are the two first leaves or cotyledons 
of the young plant, the embryo stem and root being represented 
by the little projecting mass lying between the two halves at one 
end of the seed. Here the store of food is laid up in the body 
of the young plant just as many young animals carry with them 
a store of food in the shape of the masses of fat with which they 
arc cushioned ; the two leaves which seem so gigantic compared 
with the rest of the plant are filled with nutriment, and perform 
the same function of supplying food for the growth of the seed- 
ling, which is performed by the mass of nutrient material in 
which the embryo of the poppy seed is embedded. Recent 
researches have shown that embryo plants are possessed of 
powers which even in the present day it seems almost ludicrous 
to ascribe to them. 1 mean powers of digestion. Gorup- 
Besanez,* a distinguished German chemist, found that in the 
germinating seed ol a vetch a ferment exists similar to the ferment 
in the pancreatic secretiou of animals — a secretion having the 
power of reducing both nitrogenous bodies and starch to a con- 
dition in which they can be utilised and absorbed by the tissues, 
so that the embryo plant brhaves exactly »s if it were a minute 
animal digesting and absorbing the store of food with which it 
is supplied. The power of digesting starch possrs*ed by the 
embryo plant ha* b*en brilliantly demonstrated by van Tieghem, 
who found that the embryo removed from the seed of the Marvel 
of Peru (AfiraSi/tj jaJapa) was distinctly nourished if placed in 
an artificial seed made of starch paste. He found that tne staTch 
paste was actually corroded by the young plant* proving that a 
digestive ferment had been at work. 

This wondei ful experiment is of special interest as proving 
that the digestive ferment is a product of the young plant itself, 
lust as the digestive juice of an animal is a secretion from its 
stomach. It is indeed a striking thought that whether we grind 
up a grain of wheat to flour and eat it ourselves as bread, or 
whether we let the seed germinate, in which case the young plant 
eat* it, the process is identically the same. 

The power of storing up food m a fixed condition and utilis- 
ing it when required is a must important function both in 
animal and plant physiology. And just as this utilisation 
is seen »n the seed to be brought about by a ferment— 
by a digestive process— so probably wherever the transfer- 
ence or utilisation of food stoves occurs it is effected by 
ferments, if this be to it would seem that the processes of 

1 A Lsainjiptdbiiii) at the London Institution on March tt by Franck 
Dm, M.t#^ 
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duration proper, as they occur in the stomach and intestines of 
J?roals and on the leaves of carnivorous plants, I say it is 
probable that these processes are only a specialisation 1 of a widely 
spread power, which may exist in the simplest protoplasmic 
mcestor of animals and plants. In this case we shall have no 
■i^ht to consider the existence of carnivorous plants anything 
•trange or bizarre ; wc should not consider i\ a.s seems sometimes 
o be done, an eccentric and unaccountable assumption uf animal 
properties by plants ; but rather the appearance of a function 
which we have quite as much right to expect in plants as in 
inimals. Not that this view makes the fact of vegetable diges- 
tion any less wonderful, but rather more interesting as proliably 
binding together by community of descent a wide class of physio- 
logical functions. Let us now pass on to consider the analogies 
ot plants and animals in a more advanced stage of life. 

Great differences exist among animals as to the degree of de- 
velopment attained before the young ones enter the world. A 
young kangaroo is born in a comparatively early stage of deve- 
lopment, and is merely capable of passive existence in its 
mother’s pouch, while a young calf or lamb soon leads an 
active existence. Or compare a human child which passes 
through so prolonged a condition of helplessness, with a young 
chicken which runs about and picks up gram directly it is out of 
its shell. As analogous cases among plants, wc may take the 
mangrove and the tobacco plant. The ripe seed of the mangrove 
is not scattered abroad, but remains attached t > the capsule still 
hanging on the mother plant. In this state the seeds germinate 
and the roots grow out and down to the sea-level, and the plant 
h not deserted by its mother until it has got well established in 
the mud. It is due to the young mangrove to say tint the con- 
ditions of lile against which it has to make a start are very hard 
on it. The most intrepid seedling might well cling to its parent 
on finding that it was expected to germinate on -oft mud daily 
flooded by the tide. I’crliaps the same excuse may l>e offered 
for the helplessness of babies — the more complicated the con- 
ditions of life, the greater dependence must thue bs of offspring 
on parent. 

N ow compare a young tobacco plant with the mangi ovc. All the 
help the seedling tobacco receives from its parent n a very small 
supply of food ; this it u>cs up in formiugiN first pan of leaves ; 
it has then nothing left by way of reserve, bit mud depend 
on its own exertions for subsistence. I 3 y it» oam exertions I 
mean its power of manufacturing starch (uhudi is the great 
article ot food required by plants) from the catb .nic aud m the 
a r. In this respect it is like a caterpillar winch i* formed fimn 
the contents of the egg, but has to get its own bring as soon as 
it is born. 

In many cases there is a certain degree of in M»rn lem _- in 
young cicatures, which are nevertheless large!) -fi-pendent on 
their parents’ help. Thus, young chickens, though able to feed 
themselve-*, depend on their mother for warm! j and guidance. 
A somewhat parallel case may be found among plants. It 
has lieen shown that the large store of reserve mitm.il in a bean 
is no: all needed lor the development of the seedung. It has 
t>een proved that well-formed and flourishing sted.ing* arc pro- 
duced, even when a large part of the Cotyledons h;i* been removed. 
In tact, the s ore of food in the bean has been said to play a 
double pint m the economy of the plant," fir.*r, as giving abso- 
lutely necessary formative material, and secondly, as protecting 
the young plant in the struggle with other plant-*, by supplying 
it with food till it is well established and able to make its own 
food. This view was fully established by my father, * who sowed 
various kinds of seed among grass in orutr to observe the 
struggle ; he found that peas and beans were able to make a 
vigorous s»tart in growth, while many other young plants were 
** Soon 115 germinated. 

1 he young bean i.s thus indirectly protected by its mother from 
cai , whichthe severe competition entails on less fortunate 
reed mgs. lnu kind of protection can only in a certain general 
5J DfcC » compared with the protection given by parent to offspring. 
Neve e css, a. more strictly parallel case may be found among 
M.m.iU*. C*ru.n fuh*. *££, ^ )lk catalog 1 

-bout leading *a independent Ufe, 

•eimimn nf ■ .tor. of uS 1 Among plants, a good case of a 
retenuon of a store of foodoccnrs* m the oak. Young trees 
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possessing woody stems and several leaves may still hare an 
acorn underground with an unexhausted store of food. 

In comparing the lives of plants and animals, one is struck 
with the different relation which the welfare of the race bears to 
the welfare of the individual. In plants it is fir more obvious 
that the aim and object of existence is the perpetuation of the 
species. The striking and varied development of the reproduc- 
tive organs in plants is one factor in this diff erence. Roughly speak- 
ing, plants strike us most by their flowers and seed —that is by organs 
serving the interest of the race. Animals are most striking on 
account of their m ivements, which arc chiefly connected with 
the wants of the individual If a child wants to know whether 
a stick is a stick or a caterpillar, he touches it, and if it walks off, 
classes it in the animal kingdom. Of course, 1 do not mean 
that the power of movement is a mark of distinction between 
animals and plants, but it certainly is a power which is welt 
developed in most animals, and badly developed in most plants. 
It is the absence of locomotive powers (as opposed to the absence 
of simple movements) that especially characterises most plants. 
One secs the meaning of this if one inquires into mode of life of 
stationary and of locomotive animals. Stationary animals either 
inhabit the water, or else are parasitic in habits, aud live on 
tissues of plants or animals. In either case the absence of loco- 
motion has the same meaning. Many aquatic animals derive 
their food from the minute organic particles floating in the water, 
so that even though they lead a stationary life, food will be 
brought to them by the currents in the water. Parasitic animals 
obtain their food directly from the juices or sap of their host, so 
that they do not need to move about as other animals do in 
search of food. In the same way plants live like parasites on 
the eaitli, penetrating it with their roots, and sucking out its 
juices ; and their food — carbonic acid— is brought to them by 
the currents of the air, so that like both an aquatic and a parasitic 
animal, they have no need of locomotion as far as concerns the 
obtaining of food. 

In the case of many young animals their powers of locomo- 
tion would be useless unless the eggs were deposited by the 
mother in a proper place ; one cannot imagine anything more 
foilorn than a caterpillar reared from an egg laid anywhere by 
chance, and expected to find its proper plant. The necessity of 
finding proper places to lay her eggs implies the necessity of 
locomotion on the part ol the mother. This need of loco- 
motion is, of course, equally a need to the plant, but it is 
supplied in a distributed way. The seeds themselves become 
locomotive ; they either acquire plumes to fly on the wind 
like the seeds of dandelions or they become burrs and cling to 
passing animals, or arc distributed in other way*. Various 
and strange are the means of transportal adopted by seeds ; fin 
instance, the acorn seems to distribute itself by. deliberately 
trading on the carelessness of creature* which aic usually con- 
sidered its superiors in intelligence. Good evidence exists that 
young oak-* which glow scattered in large numl>er over a wide 
extent of wild heathy land have sprung from the acorns acci- 
dentally dropped by passing rooks. In all these cases the young 
plant has to trust to chance as to what kind ot soil it will.be deposited 
in, anl this of course accounts for the cnormoui number of seeds 
produced by plants. Some seeds are more fortunate in possessing 
a kind of mechanical choice or power of selecting suitable place* 
to grow m. Many years ago my father described a plumed seed 
which, when damped, poured out a sin k y substance capable of 
gluing the seed firmly to whatever touched if. Imagine such a 
plant blown by the wind over some sandy waste ; nothing tends 
to stay its course till it happens to pass by a region where the 
soil is damper ; then it sends out its sticky anchors, and thus 
comes to rest just where it has a chaucc of germinating 
favourably. Again, some seeds have a certain amount of 
locomotive power independent of such external agencies as 
wind or passing animals. I mean a power of burying them- 
selves in the ground ; the seeds of grasses arc the best 
known of these self-burying seeds ; and among them the 
feather grass, or Stipa pntfiala , is the most conspicuous. 
These seeds possess a strong, sharp point, armed with a plume 
or tuft of recurved hairs, xvhich act like the barbs of an arrow 
and prevent the seed from coming out again when it has once 
penetrated the soil. This arrow-like point is fixed at the lower 
end of a strong awn, which has the. remarkable property of 
twisting when dried and untwisting when weited. Thus the 
mere alternations of damp nights and dry days cause the arrow- 
like point to rotate, and by another contrivance, which it would 
take too long to go into, the point is pressed against the surface 
of the ground and actually bores its way into it. Fritz MiiUer 
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described in ft letter to me how these twisting grass seeds bury ground as quickly as possible, and is enabled to begin to make 
themselves in the extremely hard and dry soil of Brazil, and are arrangements for its water supply. At the same time the young 
thus no doubt enabled to germinate. Unfortunately these boring stem grows upwards, and thus raises itself as much as possible 
grass-seeds do not always confine themselves to penetrating the over its neighbours. The power of directing itself vertically 
soil, but exercise their powers on both men and animals. I have upwards is also a necessity to the plant, because without it no 
received accounts from India and from Italy of the way in which massive growth like that of a tree would be possible. It would 
the sharp-pointed seeds work their way through thick trousers be like a child trying to build a wooden house with bricks that 
into the legs of unfortunate sportsmen. But the most extraordi- did not stand straight. Thus, both the young stem and the young 
nary case is that of certain grasses which work their way into root have an instinctive knowledge as to where the centre of 
sheep. They often penetrate the skin deeply and in large the earth is — one growing towards the point, the other 
numbers, inflicting great to’tures and often causing death by directly away from it. This fact is so familiar to us, that 
emaciation. Mr. Hinde, of Toronto, has given me the details of we fail to think of it as wonderful ; it seems a matter of 
this plague to sheep-farmers as it occurs in Buenos Ayres, course, like a stone falling or a cork floating on water. 
Another observer has described it in Australia. 1 He states that Vet we cannot even generalise the fact so far as to say it is the 
not unfrequentlv the seeds are found actually piercing the nature of all stems to grow up, and all roots to grow down, for 
heart, liver, and kidneys of sheep which have died from the some stems, such as the runner of a strawberry, have a strong 
effects. I believe that the northern part of Queensland has been wish to grow down instea 1 of up, and side roots that spring from 
actually given up as a sheep country because of the presence of the main ones, though their method of growth is identical with 
this grass. that of the main roots, have no wish to grow downwards. We 

Another use to which locomotion is applied by animals is that can find no structural reason at all why a root should grow down 
of finding a mate at the proper season. The curious imitation and a stem up. But we can see 0 »at if a plant took to burying 
of the courtship of animals which is found in Vallismeria is well its leaves and rearing its roots into the air, it would have a bad 
known. The stalk grows with extreme rapidity up through the chance in the struggle for lilt*. It is, in far, the needs of exiM- 
w&ter till the female flower reaches the surface, and there awaits ence which have impressed these modes of growth on the different 
the approach of the male flower, which breaks loose and floats organs of the plant in accordance uith their various requirements, 
down the stream to meet her. But most plants have not even On the other hand, the plant is not absolutely tied down by 
this amount of locomotive power, and arc therefore compelled to geotropism, it is not IkjuwI to grow n/;,»tvs in a vertical line, but 
employ either the wind or insects as go-betweens. Fortunately for is ready to be turned from its course if some other direction 
the beauty and sweetness of our woods and fields, insect fertilisa- can be shown to be more advantageous. Thus Sachs 1 planted 
tion is the commonest means adopted ; and all the bright flowers peas in a little sieve, and as the roots emerged underneath, they 
and sweet smells of flowers are nothing but allurements held out were enticed from the vrrtual by an oblique damp surface, 
to insects to entice them to carry the fertilising pollen from one This power of giving up the line of growth lor the sake of a 
flower to another. It is curious to find a plant adopting a new more advantageous p *si‘i<»n, miu be of great service to roots, by 
mode of conveying its pollen when the old one fads. Thus, a enabling them to choose out damp places m the earth which 
wild cabbage like plant which grows in Kerguelen’s Land is now a blind adherence to rule u..uM hive caused them to pass by. 
fertilised by the wind, that i«, it produces dry dust-like pollen, The other tendency, *hjc!i may be a .<» 1 om pared to an instinct, 
which is easily carried by the wind. Sow this cabbage is the is ihe power poshes sc 1 bv tV* giuuirg par’s <>f plants <>i' perceiving 

only species in the enormous ordn of the Crucifci:*' which is not the position of the chief so. -ice "f light. This tendency of course 

fertilised by insects ; so that we may lie cci tain that a change has interlace with the geo r« q -*i icmlcnc), lor if the tip of agrowing 

taken place for which some sufficient ituson must exist, And shoot bends towards the h K ht it deviu'e-, hum its vertical course, 
the reason of the change is no doubt tlmt the insects in Kcrgue- This contest between two .lotmcts is well shown by placing a 
len’s Land are wingless, and are thciefore bad distributors of pot of seedlings close l<* . limp or a window, in winch rise 
pollen. And to go one step further back, the reason why the the licliotropic beats tin gio'Mpn* tendemy and the young 
insects are wingless is to be found in the prevalent high winds, plants curve strongly t * : 1 m h dit ; 11 nv if the pot is removed to 

Those insects which attempt to fly get blown out to sea, and only a dark room the geotrop.c :■ nucncy reasserts it -.elf, and the seed- 

those arc prcsrrved which are giadually giving up the habit of lings become once nme r.pnght. One might fancy from this 
flying. Thus the pollen of the cabbage has to learn to fly, that the darkness of r.: i.t would be always undoing any 
because the insects will not fly for ii. good gained by heliotropu growth in the day. An imaginary 

In considering the analogies lietwccn plants and animals, one case in the life of a sec .In will show that it is not >0. A seed- 

cannot merely compare those functions which arc strictly and bug germinates under a juh cf sticks : having few competitors it 

physiologically similar in the two kingdoms. < )ne rathei sets to makes a good start, but m con -i quence t-f the darkness it begins 
woik and studies the needs whnli ausc in cither a plant or an to starve as soon as it lux exhausted the supply of food given it 
animal, and then discovers in what way the same need is supplied by its mother plant 'oud up in the seel from which it 
in the other kingdom. There is no connection between a plant sprang. It starves bec.u:w it is dark under the pile of sticks, 
having bright flowers and an animal's jx»wcr of walking alnmt, and without light it cannot, decompose the carbonic acid of 

yet they may, as we have teen, play the same part in the economy the air and make Match; carbonic acid may be si d to he 

of the two lives. the raw material from w hich a plaut makes its focal — hut 

In the life of animals the first nerds that arise arc supplied by without the help of bg!.» the plant is powerless to make loud- 
certain instinctive movements. 'Ihe young chicken only escapes it starves in the midst <•: plenty. So that the power of know- 
from its egg by some such movements. Mr. \V. Marshall has ing where the light is an l of moving towards it may b.- just as 
also shown that the chrysalides of cci tain moths possess instinctive necessary to prevent a young plant starving as the power tf 
movements by which they escape from the cocoon or outer case, knowing a grain of corn when it sees one ami of snapping it up 
In one case a sharp spike is dewloped, sticking out from the are to a young chicken. Luckily for our imagmaiy plant a ray 
side of the chrysalis, and as the Uticr rotates the spike saws of light streams in between two sticks— if the plant m-csted on 
the cocoon all round, so that the top lifts off like a lid. growing straight up m obedience to the gco'ropie m-t.net it 
Again, in young chickens Spalding has shown the existence of an would lose its chance of h'e. Foitunately the other ;i K h:-seeking 
instinctive power of obtaining food, ami instinctive recognition instinct wins the day and the plan 1 thrusts its between 

of the hen by sound only. 1 his was proved by a newly-hatched the sticks and reaches the light. And now it 1, clear that whtn 
chicken, which had never heard oi seen its mother, running the plant has once got between the sticks the tendency to 
towards a cask under which a ducking hen was hidden. The straighten again in the night wdl not be able to undo the 
powers of growth which exist in young seedlings would certainly l* advantage gamed in the day by hdiotropisra. Besides the 
called instinctive if they existed m animals, and they are quite tendency to seek the light, there is m some plants another 
as indispensable M those just mentioned in supplying the w ants exactly opposite tendency to grow' away from it. Just as 
which first arise. in the case of geotropism no reason can be given why two 

These two instincts are the power of directing the growth in organs should be affected in exactly an opposite manner by the 
relation to the lorce of gravity, and in relation to light ; the same cause ; no difference of structure can be perweived and no 

first being called geotropum, the second heliotropism. As soon difference in manner of growth can be found between a tendril 

as the young root emerges iron the seed-coats, it turns abruptly which grows away from the light and one which grows towards 
downwards, perceiving Eke the chick in what direction the earth, it. The convenience of the plant seems to dictate the result, 

its mother, lies. Thus the young plant fixes itself firmly in the Thus tt^fcifginun creeper climbs by forming little sticky feet at 

1 C Prentice, ymtrmtf A • 1879. p, »•, . 1 ’ Text of tt«any.“ Ho?. Tr p. 
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the end of its tendril?, and as ii climbs up a support each new 
tendril i» enabled by its power of seeking for darkness rather 
than light to find out htrie dark crannies in which to place its 
feet. <■ >n the other hand a bryony climbs by spring am thing it 
can get hold c f, and ns each tendril reaches mr toward' iheli^ht 
the whole plant will tend to W dragged towards the lighter side 
of the bush or hedge on which it clambers. 

It looks as if the case might be put thus : Given the fact that 
light produces some kind ot movement, the convenience of the 
..lant shall decide whether it t* towards the light or away from it ; 
or in other words, grant the plant the power ol knowing where the 
centre of the earth is, and grant it the power ot knowing where 
the light comes from, then the plant itself can decide want course 
of growth is most advantageous. 1 

( 7h A- 

NOTES 

Tin subscription for M. I-cverricr's statue ri progressing 
favourably. A sum of 4,200 francs has been already collected. 
The subscribers up to the present moment number thiity-tive, 
aim -t all of them belonging to the French liMiiuie. M. Cohen, 
of Antwerp, sent 1,000 francs. O.her hriv«'inu expected 
soon from different parts. 

1 1 i> stated that M. Faye lias declined to Man 1 for the diiec* 
tion of the l’aris Observatory, unless it is agreed to ri’ni.r a', the 
ol s.r\atory the International Meteorological L a. vciy 

pub.iMe that tliC lung spoken of Mcteoiolo. i d Intitule will 
now be cstid lishcJ ; at all events a sulut'- ;. u- the pending 
qu' -’ioti will soon be ad- pled by # the governin'. 1 

M . Dt'M A'* announced tv> the Fans Academe of Sucnccs at 
iM «. fi -g cvn M >rj: 4 that an anonymou? dm >r < Met - a pn/c of 
o,C-jO i... si ■* to be awv.ded m ]SV>to l! . j- .« i w !.>> i*isk< x 
1 h* r'o • u elol a,.. -be it ton of M. F.'HriiF j- u’-r-, it » tl.r 


hr-* b^rn f trwP'l a* K- - • 4 t » rp'tt a 

11 n »bc grive of the pie.r 1 >_ her Itn- 
be <" v rutlmnrios have lea!* 1 the h-' of 
um "f 4,00') marks (2 

Is a report by M. 1 ►aubree to the Paris Ai 
it i' 1 nongly rec- •mmeuded tint measures F . ■* ! le t'k*-n to 
] reserve the many boulder-. which are srMt. * Irani*, 
an 1 many of which are di- -pp^aring un«l*.r t' \\ *• f < t’ '■ 

builder. 'idle Ara lemy has rppo.nteil a t •»! »t ( «r t i>- 
purpose, which \v;M have delegates in the pr ■: . p •: G f, f 
tb.e country. Sim.inr m'*mur»*x l.ave l»een tal • M : n '» 1 

since 1S66, an 1 otK Scotch g^dogists dc r -t”\ F*ir 

jcil on behalf of the pre'-rvation of the 5 11 »• "f Fro 

country, and fiw p-rir excellent periodica 1 m ’ - on ’he 
;il ' . 


Gfw Drrr, in a letter to the Karl of Derhi. dd»d G-dl.'i'- 
burg, January 4, report that great shoal f h'rr.ng* of 
the large kind which di'a;pearel from thi> c'**’ ** P r je.ir 
th‘09 have nov T made the : r a; pearancc again n r :h of Gotl.'n- 
burg. The first appearance of the henirg to >k : ’•if'* a* Christ- 
mas, when whales were c ecn following the shoi *. toward the 
coa^t. Preparations were male by the mere: ant" of Gothen- 
hurg to make good use of !hi« godsend. It w'»u! '• appear from 
the history and traditions of Sweden that, af t: an interval of 
seventy years, there arc some grounds for supposing that the 
*hnal.s of herring* may ^ expected to visit ri-c oast regularly 
for fifty nr s:xty >ear* to come, as has been the case during earlier 
periods. The Swedish Government have anpmn’ei Professors 
Sar» and Smrt to inquire into the various cue tions raised by 
this sucHen appearance of the herring shoals otT this part of the 
Swedish coast, the rr-re important of these questions being the 


• 1 have ^ e*«4en C e of W( j negative hello- smi 

gc -irrjip ir. c.niU l- <unply enM by coimderine t><e convenience of the 
piaat. Bui in details many difiicu u« «*** , fa m root* are 

h-lioirojwc t^acln ** Text Booh, 755.) 


alleged disappearance of the shoals from the coast of Norway, 
whither, it is said, they have betaken themselves since 1S0S, and 
the bearing of the inquiry on the future of the fishery. 

The first National Kntomologic.il Fxhihition commenced on 
Thursday at the I\o)al Aquarium, Westminster, and is thoroughly 
creditable to all concerned. There are altogether about 250 
exhibitors contributing betw'een eight and nine hundred eases, 
with an average of at least 300 insects per case ; and the whole 
of the specimens show n, with very few exceptions, have been 
collected by ladies and gentlemen and artisans, in their 
leisure hours. 

We regret to learn the death of Joachim Monteiro, at Delagon 
Bay. lie was an active and enterpri; ; ng naturalist, whose work 
on Angola will give him an enduring place in the litciature of 
African travel, no less than his services in procuring and sending 
to this country a great pnrt of the fine series of specimens from 
which U’ciwhM-fna was originally described. 

i Ti IK death is announced of Sulhi/ Kura, the Curator of the 
Herbarium of the Calcutta Botanic Garden. Fossisxed of an 
I extensive knowledge of Indian botany, he had recently com- 
pleted the preparation of a Flora of Buti h Burma fin tin 
Indian ForcM 1 )epartmcnt. He dud at Fining on his way to 
the islands of the Malayan Archipelago, for the purpose of 
hitanical exploration. 

A i.KT'i kk has been written by the Municipal Council of Finis 
to the director of the Meteorological Service of the Observatory 
asking that the publication of weather telegrams and prognostic 
carious he made in Faris as well ax m ptovincial town*.. 

A c.Ri.VT prehistoric burial ground has recently been dis- 
covered at Crcmmen (in the district of Fast-Havcllnnd, Fiusrin), 
n* t far from Berlin. Numerous urn*- and nxb jurs of varirrl 
form, all containing ashes and bones of burnt human remain*;, 
have been found. The urn* arc mostly loiind in shape, ami 
* tone! some 2 [, to 3 feet below the surface upon a huge slab of 
M'ltie ; they wire surrounded by round stone', and each w*as 
covered with a flat stone lid. Tim antiquities wdl all l»e 
! deposited in the Ptovincial Museum of Beilin. 

1 \*. Internal b rial Agticultural Inhibition will fake place at 

! li-mb-ig «.n June 13, and wi 1 I - ‘ 5 d 1} - ; and another 
. 1 '• '• >-f ihih iiatuu* will be h< 1 1 ** Fr igu»; on May 15, 10, 
i a* 1 I 1 7. 

I I Hi Koyal Society for Agriculture ;n* I llot.my of flhent, will 
| hot] its 1 b-r* i.j.d It lernatfi-m 1 1 Fclut-on on Maich 31 
; rr>.t. Tb'if' 1 * hibillons ar»* r j 1? t ' jm ' »>i*i d, :i r* . f bvl f. »r s»*ven 
I < 1 T!.- coming me j»i«irni'f*'. *o I ■* unu ,, ii ! ly brilliant, to 
| jn \\y bom the copi-. us li I of ininriM rxhiMo- 

! Wk ntf gNd to see that a beginning has been made in the 
| formation of a local muaeurn at Tenby, the proposal for which 
we referred to some time since. The magnificent geological 
collection of the late Mr. Smith, of Gumfroxton, has been pur- 
chased. The Corporation of Tenby has given the old National 
School-rooms on the Castle Hill, and after some slight altera- 
tions have been marie they will be admirably well adapted for a 
museum. In addition to the geological specimens there will be 
a valuable collection of British shells, and one of Pembrokeshire 
birds and eggs \ also a library of scienrific books. It would be 
idle to speak of the ail vantage this institution i» likely to confer 
on the town, and on all tbe resident in South-west Wales, 
w here nothing worthy of the name of a museum at present exists* 
About 300/, ia still required bsfore the museum can be opened. 
The trustees ought to have no difficulty m raising this moderate 
sum In the district concerned ; peihaps some of our readers 
might Uke to contribute. *lhe hon. secretary is Mr. Edwu 4 
Law-, Tctfby. 
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The Spectator learnt from a private letter that the telephone 
hat been adopted by the Chinese, the telegraph being useless, as 
they have no alphabet Five hundred miles, it is stated, have 
already been spoken over in China. Mr. H. F. Stevens write* 
from Tabfcrz, IVrsia, that conve-sati m and music were trans- 
mitted satisfactorily by telephone between that town and Tiff's, 
along the line of the Indo-European Telegraph Company. 

At a recent meeting of the East Kent Natural History Society, 

P of. Gulliver exhibited a very extensive series of drawings of 
raphides and other crystals found in the tissues of plants. Mr. 
Gulliver considers that sufficient attention has not hitherto been 
directed to the part played by these dq>osits of mineral salts in 
the vital economy of the plant, or, from the soluble condition in 
which they are presented, in the nutrition of the animals which 
feed on them. 

Apropos of the note in Nature (v<,1. xvii. p. 31 1) relating to 
a recent attempt to send certain fish to America, Mr. Carring- 
ton, of the Westminster Aquarium, writes that there are in the 
Royal Aquarium, Westminster, at least eighteen species of fish 
from American waters. In return he has exported a number of 
sea-water animals, including full, molluscs, crustaceans, ard 
zoophytes. At first a large proportion of specimens was lost 
during the voyage, but now there are seldom any lost, either on 
the homeward or outward voyages. In addition to the constant 
attention necessary at sea, Mr. Carrington finds the great secret 
of success is to have the animals subjected to confinement for 
some weeks before shipment. 

Messrs. I.oncman have published an abridged edition of Dr. 
Role's excellent 44 Life of Sir W. l airbairn.” The personal 
narrative has been retained entire, the scientific nnd technical 
portions being much abridged. The little work deserves, and 
no doubt will have, a wide circulation. 

We are pleased to see tint the Natural History Journal, con- 
ducted by the Societies in Frier* I s’ Schools, whose appearance 
we noted a year ago, lias reached the beginning of a second 
volume. Of the 170 contributors sixty three, we learn, have 
been boys and gills. The journal is well conducted and, 
judging from the number before us, its contents air well calcu- 
lated to intere*t its young readets in science. 

In Nature, vol. xii. p. 514. W. \V. Wood, writing from 
Manila, describes a species of Navicula (?) with a gelatinous 
ciliated envelope, which is there figured. Mr. Wood announced 
his intention of submitting his specimens to a competent diato. 
mist, but three years have nearly elapsed, and no more has been 
said on the subject. It is one of such extreme importance as 
bearing on the ordinary motion of diatoms, that Mr. G. S. 
Itoulger writes asking for an explanation. 

Many of our readers will be sorry to heir of the death, on 
Monday last, of the old hippopotamus, in the Gardens of the 
Zoological Society. He was obtained in the White Nile when 
only a lew days old, in l$49» an( l ha** been in the Gardens since 
185a Prof, Garrod, F.R.S., will communicate the results of 
his examination of the body to an early meeting of the 
Zoological Society. 

With reference toa note in Nature (vol. xvii, p. 38) respecting 
the uninfUmmability of eucalyptus, Mr. A. Nicols writes that this 
must be a mistake, at in Australia the wood is extensively used 
at fuel Acclimatisation of these really valuable trees, Mr. 
Nicols thinks, should be strongly supported. They yield timber 
of immense sise and strength, durable alike in dry or wet situ- 
ations, and more proof against the attacks of UrmiUs than many 
other woods, and some work up into beautiful furniture. They 
would probably thrive wherever the mean annual temperature is 
not below 6o°, or, roughly speaking, over an area of about one- 
half of the halii'aMe region of the earth. 


The provisional observatory at Meudon is in full operation, a s 
we reported some months ago. Dr. Janssen has done such good 
work that the ministry will propose to restore the old palace 
which is now in ruins, and establish a splendid physical observa- 
tory in an admirable situation. A credit of 250,000 francs is to 
be asked for ; this will include the purchase of a refractor om. 

67 in. diameter. 

The governor of the French island, Reunion, in the Indian 
Ocean, reports that this colony was visited by a terrible cyclone 
on January 15, causing great losses of life and property. 

Under the auspices of the Deutscher Fischerei-Verein, 
2,000,000 salmon eggs are hatched annually, and distributed 
among the various rivers of the empire. Strong efforts are now 
being made to introduce extensively the grayling, which is 
comparatively rare in Germany. 

In the February tession of the Berliner poly technLsche Gesellschaft, 
Dr. F. Siemens, of Dresden, the inventor of the new compressed 
hard glass, gave an interesting exhibition of this new invention. 
The process has been brought to such perfection, that the hard 
glass is not only more easily, but more cheaply manufactured 
than the ordinary glass. The power of resistance varies from 
tight to ten times that of ordinary glass. The serious objection 
made to hard glass at the time of its discoveiy, that it often fell 
to pieces when entirely unexposed to pressure, has been success- 
fully avoided. This propei ty was found to result from over- 
hardening, and it is now possible todetectall articles which haw 
acquired it, by the use of the polr.risator, under which over- 
hardened glass shows a pi evalence of viulot tint-. This condi- 
tion is also detected by exposure to water at a certain temperatuie. 

The working out of the loults obtained by the J ransit of 
Venus expeditions sent rut bv the German Government, were 
expected to have been far ni«»u«;h advanced for publication in 
Ihe year 1877. It has been found, however, that this task causes 
more difficulties and expenses than had been at first anticipated. 
The Imperial Chancellor's office lias therefore demanded from 
the German Parliament mi extra credit of 500/. to defray the 
additional costs. - 

A t* strut. invention ha recently been made by Herr Weber, 
of Hummel- Radcck, near 1 1 ben (Prussia). This gentleman has 
contrived to construct a very simple machine for levelling roads, 
which for working requtu • only two horses, a driver, and a 
lal>ourer, and renders it possible to make such improvements in 
a road, in a short time as coul 1 otherwise be accomplished only 
by fifty or sixty workmen. The machine works equally well 
upon gravel or clay soil and its cost is only forty-five mark* 
(shillings). The whole maJune works much in the same way 
as an ordinary carpenter's plane does upon wood. 

ON January 25, shortly after noon, the belfry of Toucy (\ onne) 
was struck by lightning, and set on fire. According to l>r. 
Roche (who describes the case), the wind was blowing from the 
north-west, nnd a demc, low cloud had twgun to cover toe 
ground with large hailstones. A few minutes after a single and 
prolonged thunder peal was heard, and the cross on the w try 
was then seen to be surrounded by a luminous meteor. Persons 
in the houses near the church saw coming from the base of the 
belfry two fire-balls of about o 30m. to o 40m. diameter, and 
about o 50m. apart. They roiled on the steps of the building 
about aora. and disappeared. A woman in a room about 
15m. from the belfry was carried to the end of the room ; a 
young man who was passing was thrown on the ground, and 
several other persons were more or less shaken. Immediately 
after the thunder peal the hail ceased and was replaced by a 
snow-storm which lasted three-quarters of an hour. It was 
afterwards found that the belfry was fired at two points — one 
at the npMTJpRrt °f the north-west side, the other at the lower 
part of ^flHouth-east side, probably the points of entrance and 
exit of the electric fluid.. Toucy stands in the middle of a narrow 
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^lejr, running north-west, and is rarely visited by thunder- 
storms, which pass nearly always to the right or left. 

Some researches on the magnetic properties of nickel were 
recently made by the well-known physicist M. II. Wild, and 
are now published in the Bulletin of the Imperial Academy of 
Sciences of St. Petersburg. M. Wild arrives at the following 
conclusions : (1) Pure nickel can become permanently magnetic 
to a considerable degree, thus differing materially from pure 
(soft) iron. The maximum qnantity of \ ermanent magnetism 
which pure nickel can retain is, however, only between one half 
an 1 one-third of that quantity which hard steel can permanently 
retain. (2^ Magnetism is less permanent in nickel than in well- 
hardened stetl, after the magnetising force has ceased to act ; 
the slow loss of magnetism in course of time, as well at by 
heating and cooling, is comparatively greater in nickel thin in 
steel ; and this is the case even if the nickel has, like hard steel, 
by repeated heating and cooling, been brought to a certain state 
of permanent capacity. (3) The temperature ccx (licit nt of nickel 
magnets in the latter state is a little larger than that of properly 
hardened steel. (4) The temporary magnetism which pure nickel 
can retain is about double its permanent quantity, or nl*>ut one 
half of the temporary magnetism whiJi hard steel, and about 
onequarte*- of that which soft iron can retain. In its magnetic 
properties nickel is, therefore, thoroughly inferior to iron and 
steel. 

The question with regard to the existence of microscopic 
organisms in media containing no oxygen has been a fruitful 
subject of discussion for biologists of late, and some doubts have 
been thrown on the entire absence of this m the experiments | 
cited by Pasteur and others. Frof. von N.igch, in his work on 
“ Die niederen Pilze,” which has just appeaiel in Munich, pre- 
sents some interesting figures in this connect wm. According to his 

calculations the larger bacteria weigh , „ ) milligramme. 

If we assume that they consume the same amount proportionally 
of oxygen daily as a man, vir., 1 per cent, of his weight, then a 
million bacteria would require in twenty-four hours :ri ’„ r , milli- 
gramme, or nearly , „ {lTl cubic centimetre of oxygen. These 
cilculations, taken m connection with the well-known difficulties 
of entirely eliminating gases, will probably render a icpetition of 
the best experiments necessary. 

From recent experiments on the spread of gases through 
bodies, Dr. Wroblewsky (/’>'•"■. Ann,) arrives at the following 
conclusion When a gas is absorbed it spreads in the 
absorbent body according to the same laws as those ruling 
the propagation of heat in a solid bar ; and that whether 
the absorbent body be liquid or solid, or in a transition I 
state l>etwecn these two extremes.” Tne only exceptions 
to this law are attributable to the action of gravity. It 
is known that the excretion of carbonic acid by an animal is 
increased by a violent muscular action, but it has been uncertain 
whether the C0 2 is a direct product of muscular action, / e. % 
belongs to the substances which, through decomposition pro- 
cesses, are formed in greater measure during contraction of the 
- muscles. To clear up this point, M. Sedgwick- Minot recently 
forced through the vascular system of detached muscles of dogs 
(the blood having been removed) a quantity of blood-serum 
saturated with oxygen, and determined the proportion of C0 2 in 
the serum in * series of cases in which the muscles were at rest, 
and in another series in which they were repeatedly stimulated 
to contraction. If the contraction of the muscle caused a greater 
formation of CO„ the serum, after passage, must contain more 
CO, than if the muscle remained at rest. The experiments, 
however, gave equal quantities of CO, in the two cases, and the 
reason of the fact referred to at the outset is not determined. 

The additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys {Maenats eynomol ?*r) 


from India, presented respectively by Capt. Pole Carew, and 
Mr. Henry Wright ; a Green Monkey [Cartpithecus callitrichus), 
two Common Chameleons {Ch^vurlcvn vulgaris) frem West 
Africa, presented by Mr. G. H. Garrett ; a Herring G«U (Lants 
ardent at us), European, presented by Mr. Capstick ; two 
Undulated Grass Parrakeets [Afefofsittacus uruiulalus) from 
Australia, presented by Mr. Hylton JollifTe ; an American 
Darter {Pltfus anhintfa) from South America, purchased ; two 
Sambur Deer (Cerrus arisMe.'is), an Isabelline Bear (Ursttx 
i uiMlinits) from India, a Javan Adjutant (Leffaftilus javanicus) 
from Java, received in exchange. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — Mr. J. R. Terry, M.A., Fellow of Magdalen Col- 
lege, who was Fifth Wrangler at Cambridge in 1X73. has accepted 
the senior mathematical mastership m Magdalen College School ; 
ar.d Mr. D. C. Robb, B.A., scholar of Worcester College, has 
been appointed to a science mastership (in physio) at the same 
time. 

Camuriiigi.-— T he report of the Council of the Senate recom- 
mending the appoin'ment of an assistant to Prof. Hughes has 
been confirmed upon the under* tan din* that the person to l>e 
appointed be not permitted to take private pupils. 

KlHNUURGH. — -A movement has originated in the University 
of Fd iu burgh to procure a portrait of Prof. Balf.mr, in recogni- 
tion of his services to the University in having for thirty year* 
neted as Dean vf the Medical Faculty. 'Phis movement has 
l*cen joined in by the Fellows ol the Royal Society of Edinburgh, 
in recognition on their part of the services he lus for many years 
rendered to tiie Society in the character of Secretary. 

lliKKiurK Institution. — A course of six lectures on 
Electric Telephony will be delivered by Mr. W. f. Wilson, 
F.C.S., on Saturday evenings, at eight o’clock, commencing 
March 23. 'Flic entire proceeds will tie given to the fund now 
being raided for the erection ol a new building for the institution. 
The lectures will be very fully illustrated by experiments, 
diagrams, &c., and will lorm a complete exposition of the 
Subject. 

Paris. — M. Pierre Picard ’is proposed as a successor to the 
late Claude Bernard in the chair of physiology at the College dc 
France, lie was fora long tune assistant to the famoux physio- 
logist, and is himself the author of valuable researches on the 
constitution of the blood corpuscles. At present he is a professor 
in the Faculty of Medicine at Lyons. 

Algeria. — M. Ilardoux proposes to establish in Algeria 
three preparatory schools for medical and law students, one in 
each of the three province*. At present Algiers alone is pro- 
vided with a preparatory school of medicine. The means tor 
obtaining superior instruction, which have been very limited up 
to the present in the colony, will be greatly enlarged. 

Berlin. — Oft the night of the Sth instant the professor* and 
students of the Berlin University, assisted by civil and military 
dignitarie«, held a grand “ Comment," or l*er -drinking revelry, 
in the time-honoured style of German academical life, in honour 
of the sixtieth anniversary of the birthday of Prof. A. Hofmann, 
the celebrated chemist. The proceedings licgan by the “ecrctary 
of the committee reading a letter from the Chamberlain of the 
Crown Prince expressing the regret of his Imperial Highness at 
being prevented from attending the festivity. After this Prof. 
Helmholtz, the Rector of the Berlin University, formally con- 
gratulated I>r. Hofmann, who replied in a speech to the felici- 
tations addressed to him by his Berlin colleagues and friends. 
Numerous other speakers, among them Privy-Councillor Jacob, 
Chief of the Patent Office, and Prof. Reuleaux, Rector of the 
Berlin Polytechnic Academy, then addresscl the hero of the 
day. The official part of the festivity closed at 2 o'clock, after 
which came the singing of all the obligatory songs and the 
delivery of student speeches. Not a few congratulatory letters 
and telegrams reached Prof. Hofmann on the auspicious day 
from England, America, and France. 

Prussia.— The three agricultural institutes of Prussia are 
attended at present by 270 students, of whom 215 are from 
Prussia, 20 from other parts of Germany, and 35 from foreign 
counties. 
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German Polytechnic Congress.— At the recent inaugura- 
tion of the new Polytechnic Institution of Brunswick, the 
assembled men of science considered the question of a general 
congress of lecturers at the German polytechnic schools. It is 
intended to hold the congress at Dresden, and a preliminary 
meeting of delegates will take place in the beginning of April, 
in order to fix the programme for the congress. Dresden has 
also been selected as the meeting-place for a congress of German 
engineers and architects, and it u supposed that die two meeting* 
will be held simultaneously. 

Saxony. — An interesting example of the comparative sums 
devoted in Germany to various educational purposes is to be 
seen in the recently-issued Report of the Minister of Public 
Instruction for Saxony, a kingdom with 2,550,000 inhabitants. 
The whole number of educational establishments is 3,900, of 
scholars and students, 523,000, of instructors, 6,400. The 
salaries amount to 12,300,600 marks, and the total educational 
expenses are 18,000,000, of which 5,000,000 are contributed by 
the Government. The State devotes 766,000 marks to its 76 
gymnasia and Rtalsekulen , 1,354,000 to the general school sys- 
tem, and nearly as much, viz., 1,048,000 marks to the Univer- 
sity of Leipzig with its r 61 professors and 3,100 students, besides 
893,000 marks for pensions. The total annual cost of the 
Leipzig University is 1,402,000 marks, or 70, 100/. 


SCIENTIFIC SERIALS 

Annnlen der Physih und C /untie, No. i, 1S7X, - The universal 
compensator, by M. lleefz. — On the electromotive force and the 
internal resistance of some thermopiles, by M. Beet/. — The 
theory of stationary currents regarded from a quite general 
standpoint, by M. v. Resold. — On a tangent multiplier and the 
electromotive force of the Grove element, by M. Kiecke.— On 
the influence of density of a body on the amount of light absorbed 
by it, by M. Gian. On the theory of the longitudinal-elliptical 
vibrations in the incompressible ether, by M. Ketteler. ( )n 
fluorescence, by M. Pommel.-- On metallic reflection, by M. 
Wernicke.- On the volume -increase of liquids through absorp- 
tion of gases, by Messrs. MacKcnzie and Nichols. --Some obser- 
vations on Crookes’s radiometer, by M. Kiecke. - Determination 
of the resonance-tones of the mouth-cavity by pcicussion, by M. 
Auerbach. — On the pitch of a tuning-ioik m an incompressible 
liquid, by M. Auerbach. 

Zeitsehrift fur wissenschaftliche Z.otAyje, vol. xxx. , part 1. — 
Rhizopod studies, by Emil Buck, 49 pp. 2 plates ; dealing with 
the development of arcclla, and anew genus parasitic on rotifers. 
—Revision of the genus onalgcs (avian parasite), by G. llaller. 
— Contribution to the anatomy of asterul.e, by Hubert Ludwig, 
4 plates, 63 pp., describing the water- vascular system, the 
blood system, the nervous and the generative apparatus the 
body cavity. — Contribution to the natural history of the cestodes, 
by II. A, Pugenstcchcr, dealing with /).///./ crith ,1 and ( Vuurus 
serial is, 

SOCIETIES AND A CAPE VIES 

London 

Linnean Society, February 21. — W. Carruthers, F.R.S., 
vice-president, in the chair. — Mr. Thos. t'hiisty illustrated by 
diagram and made remarks on M. Chsenkcp's new system of 

} )lant-propagation ; and he also showed the recently imported 
rush berries of the Liberian coffee of this year’s crop. —Mr. 
Holmes exhibited a remarkable oak gall of Apkthihn,\ 
sieMdii, Hart., obtained nt Willesboro, Leas, Ashford, — Mr. 
Thiselton Dyer likewise exhibited and made a few observations 
on the inflorescence and a drawing of the palm Plhwhasprma 
ruftcoia, Thw., which had flowered for the first time in Europe 
at Kew.— A paper, notes on the Mahwa tree (Russia M folia), 
was read by Mr, E. Lockwood. This tree grows in abundance 
in India ; a hundred thousand may be seen in the plains around 
Monghyr. Wild animals of all kinds greedily devour the 
flowers, of which one tree will yield several hundredweights. 
Besides being highly nutritious to man, it is an excellent fattening 
agent for cattle, &c. A strong-smelling spirit is obtained by 
distillation of the corolla, an essential oil from the fruit, and as an 
agent in soap-making the tree is invaluable. Thus, certain yield, 
unlimited supply, nourishing and chemical qualities, easy preser- 
vation, and its cheapness, all combine to render it a commercial 
product of no mean importance to our Indian empire.—' ftie gist 


of a Synopsis of the Hypoxidacem," by Mr. J. G. Baker, was 
given. This group differs in some respects from the Amarylli- 
dacese, and offers a close alliance with the Bellosicea:. Four 
genera, and between sixty and seventy species are known The 
Cape is their head -quarters, but some are found in Tropical 
Africa and Angola, a very few in Abyssinia and the Mascarenes. 
None are found in Europe, Polynesia, North and Central 
Asia, nor Extra Tropical South America. —The Secretary read 
an abstract of a technical paper on the Schoepfiese and Cervan- 

tesme, distinct tribes of the Styracex, by John Miers, F.R.S, 

Then followed a communication by Mr. Arthur G. Butler, on 
the butterflies in the collection of the British Museum, hitherto 
referred to the genus Euplceaof Fabricius.— Dr. Hance, of China 
Mr. E. Milner, Dr. Geo. Shearer, and the Rev. R. Boog 
Watson were elected Fellows of the Society. 

Chemical Society, February 21.— Dr. Gladstone, president, 
in the chair.— A lecture entitled “ Laboratory Experiences on 
board the Challenger ” was delivered by Mr. J. Y. Buchanan. 
After describing his laboratory, which measured 10 feet by 5 feet 
8 inches and 6 feet high, and its fittings, the lecturer gave a de- 
tailed account of the means by which, after estimating the com- 
pressibilities of water and mercury, he wa? enabled to determine 
the depths and temperatures attained by the sounding line. The 
compressibility of distilled water was found to be 0*000049 per 
atmosphere, or 0*0009 per 100 fathoms ; of sea-water, 0*00077 
per 100 fathoms j and of mercurv, 0*0000271 per 100 fathoms, 
or 00000015 per atmosphere. He then described the apparatus 
and methods by means of which the amounts of oxygen, n.tvogen, 
and carbonic acid were determined. The mo-t interesting 
results obtained were the following . — From tin* surface down to 
300 fathoms the amount of oxygen continuously decreases ; from 
300 fathoms downwards, whatever be the depth, the amount 
increases. This anomalous remit the lecturer stated to be due 
to the great abundance of animal liie at the depth uf 300 fathoms, 
the increase in the quantity of oxygen at greater depths being 
caused by its non-consumption, owing to the scarcity of life. 
The next part of the lecture dealt with the distribution of the 
sea-water as regards density, in depth and suj>erficially. 'Two 
regions of maximum density exist north anil south of the equator, 
corresponding to the tracts frequented by the trade winds. At 
350 fathoms deep a great /one of w.Ver of low density is found. 
The densest water is found in the Atlantic. Light water is found 
in the neighbourhood of ice and in certain regions immediately 
after the cessation of the monsoons. The maxima of density 
lie in the north hemisphere to the south-west, in the south to 
the north-west of the maxima of barometric pressure. A hearty 
and unanimous vote of thanks was given to Mr. Buchanan for 
his interesting lecture, which \\a^ illustrated by many tables and 
diagrams. 

Physical Society, February 16. — Prof. \V. G. Adams, presi- 
dent, in the chair. — The following candidate was elected a Mem- 
ber of the Society: Mr. G H. West, M.A. — Dr. Lodge read, 
for Mr. II. F. Morley, M.A., a paper on Grove’s gas battery. 
After referring to the views ot M. Gaugain and Mr. Grove him- 
self with regard to the cause of the action of this apparatus, the 
author proceeded to descrit»e an elal>orate series of experiments 
lie has recently made in order to ascertain the circumstances by 
which it is regulated. It would be impossible to give a clear 
account of them in a short space, but some of his conclusions 
are as follows : — The whole of the current is due to dissolved 
gas, and if n be the distance of the level of the liquid from the 

top of the plate in the II tube, and E — ^ -~- 9 C being given 

1 1 1,000 

in galvanometric readings and A' in ohms, he finds that, approxi- 
mately, (I + nu) C - l> + ne (r + *d) E, where a, /, .*, </, 
and arc constants. The electromotive force is not constant, 
but rises with the resistance. The current is greater in propoi- 
tion as the gas present in the elements is less ; and, finally, the 
current apj>ears to vary directly with the pressure. — Mr. S. C. 
Tisley then described the harmonograph, specially referring to iu 
use for drawing pairs of curves for the stereoscope. This, the 
latest forms oi his pendulum apparatus, is capable ot giving a very 
great variety of curves, for, in addition to rectangular vibrations, 
parallel and elliptic motions can be combined by its means. In 
the older form of apparatus each pendulum moves on the other 
as a centre, whereas in the instrument described they arc 
independent. One pendulum carries at its upper end a tab e 
which can be capaed to rotate by clockwork if required. The 
whole is suppfbd on & kind of gimbal joint formed of two 
pain of knife edges at right angles, so arranged that vibration 
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can take place either on one or the other, or the two can be so 
combined as to give a circular motion ; or again, the pendulum 
can be caused to vibrate in any given plane. The second pen- 
dulum vibrates in the plane in which the two hang, and carries 
at its upper end an arm terminating in a pencil over the table of 
the other pendulum. A very ingenious adjustment renders it 
possible to raise or lower the bob of the second-named pendulum 
during its motion. If two pens be attached, about z\ inches 
apart, instead of the single one usually employed, and two 
curves be traced, they are not precisely similar, and when viewed 
in a stereoscope they are found to give the well-known appear- 
ance of solidity to the figure. It was further shown that by 
gradually changing the relative motions of the pendulums it is 
possible to impart to the curve many of the forms observed in 
biaxial crystals in the polariscope.— Mr. F. J. M. Page then 
exhibited the action of the telephone on a capillary electrometer. 
The construction of Lippman’s electrometer as modified by 
Marey was first explained, and the meniscus of the mercury in 
the capillary tube was thrown on the screen by the electric light. 
The delicacy of the instrument was shown by passing a current 
of (1 \,T\th of a Daniell, which caused a distinct movement of the 
meicury. Resistance of 5,000 ohms and ohm gave ap- 
proximately the same deflection ; so that, in practice, the instru- 
ment may be considered to be independent of resistance, in 
addition to which it possesses the great advantage of portability, 
and its indications are almost instantaneous. To illustrate the 
use of the electrometer for physiological investigations, a frog’s 
heart was connected by non-polarLable electrodes with the in- 
strument ; each beat of the heart caused a considerable move- 
ment of the mercury column. A telephone was now connected ; 
on pressing in the iron plate the mercury mo\ed, and on revers- 
ing the wires the movement was seen to be in the opposite 
direction. On singing to the telephone each note produced a 
movement, but the fundamental note of the plate as well as its 
octaves and fifths had the greatest effect. < >i» speaking the 
mercury oscillated continually ; some letters of the alphabet had 
scarcely any effect, and the 7 o was especially curious, producing 
a double movement. Reversing the wne» did not alter the 
chaiactcr or dtra twit of these movements. The same effect was 
ob-erved when the telephone was in the pi unary and the elec- 
trometer in the secondary coil of a Pu Hois Reyinond's induction 
coil In conclusion, Mr. Page showed the contractions produced 
in a frog’s leg ; on inserting under the static nerve two platinum 
wires coupled with the binding screws of a telephone and talking 
to this instrument, vioLnt contractions cn.uid. In the course of 
the discussion which followed, Prof. Graham Hell expressed him- 
self as highly gratified at the results of Mr. I 'age's experiments. 
He has made very many at lempts to asccitam the strength of the 
current produced by the human voice in x.iin, but considers the 
present method will in all probability give some miht valuable 
results. lie was quite unable to account for the fact that the 
motion of the mercury took place jrom the opening, but this 
seems to depend on conditions not yet determined. — Mr. "Wilson 
then exhibited, for Prof. S. P. Thompson, a lantern slide galva- 
nometer for showing the deflections of the needle to an audience. 
It consists of a coil of insulated copper wire wound on a flat 
bobbin, within which a needle is balanced on a horizontal axis ; 
this needle carries a long needle of aluminium traversing a semi- 
circular divided photographic scale, and as this is transparent 
the index can be projected on to the screen. The whole is 
inclosed between two glass plates. 

Geological Society, February 20. — Henry Clifton Sorby, 
F.R.S., president, in the chair. — James W. Carrall, Tientsin, 
China, Edward Clcminshaw, Percy John Neate, Arthur Nicols, 
John Snell, and John Spencer were elected Fellows of the 
Society. —-Th e following communications were read Notes on 
Fr ^ the Upper Punjab, by A. R. Wynne, 

t , T “ e author stated that crystalline rocka are rare in the 
****** °f the Upper Punjab district, and that when 
present they cotuUt of syenite and gneis?. The Cambrian and 
Silunan formations ^ represented by more or lets roetamor- 
phosed azoic slates in the Himalayan district, and in the Salt 
ntHP* t* / 00 * le * 8 than 200 feet thick, containing either 
.'“ de *Wn by a thick unfo«Uif«roSs:sand. 
Kone, bcn<»th which u » depont of gypseous marl and salt. 
AbOTe Silunan in the s* Range. anTwnformable to it, 
comes the magnesian sandstone group and a group of unfossili- 
ferous sandstones and clays • in the Himalaya the^ deposits are 
probjbly represented by an unfcssiliierous siliceous .dolomite, 
Which rests unconformably upon the slates. There are no fossil? 


indicative of rocks of Devonian age. The carboniferous rocks, 
are also conformably deposited,, on limestones, sandstones, 
and shales, the last sometimes carbonaceous. These deposits 
contain haematite in sockets, and the oldest known ammonites 
have been found in them. An infra-triassic group occurring in 
Lei Bau mountain consists of red shales, sandstones, and red 
quartzitic dolomites, overlain by lighter-coloured siliceous dolo- 
mites, which in their turn are covered by hematite, quarts 
breccia, sandstones, and shales. The author believes these 
to have been deposited by the same waters which subse- 
quently laid down the trias, which is largely composed 
of limestones in the northern Himalayan area, and here 
and elsewhere includes dolomites, shales, ami sandstanes. 
Numerous fossils occur in some of the l»eds such as />*<•/.»- 
otrdtuM, Afi'gtilodon, and AVrrW»r. In the western part of the 
Salt Range conglomerates composed of great blocks are regarded 
by the author as evidence of proximity of land. The Jurassic 
deposits are local in their distribution, and consist of shales 
sandstones, and limestones, containing abundant fossiL, such us 
belemnites, ammonites, and saurians. A dark limestone con- 
tains also Gryphetr and The cretaceous deposits, 

when present, are conformable to the carboniferous ; they are 
variable in thickness and fossil contents, and arc not recognisable 
near Attock between the Jurassic and nummulitic groups. 
Further cast a group, supposed to be cretaceous, includes clays 
with boulders of crystalline rock, which the author regards as 
derived from land to the south. One of these boulders presented 
glacial stri.v. The eocene rocks are generally limestones, and 
lie ’conformably upon the subjacent formations. The nummu- 
litic series of the Salt Range includes gypseous and coaly shales. 
The salt beds sometimes attain a thickness of over 1,000 feet. 
The Miocene and Pliocene deposits ate of immense thickness, 
and contain only fossils of terrestrial and fresh-water origin, so 
that the deposits were formed m lakes and inland seas. The 
tertiary epoch closed with the elevation of the Himalayas and 
Salt Range, which was followed by a long period of change, 
during which various deposits weie produced, some includ- 
ing great quantities of erratics, which, however, the author 
believes were brought to their present position rather by 
floating ice than by the extension of glaciers. Hescriplion and 
corielation of the Bournemouth bed.; Part I., I'ppci or Matine 
Series, by J. Starkie Gardner,* KG. S. The author comes to 
the conclusion that the whole group is contemporaneous with 
the Bracklesham beds, and is not of Lower Hagshot age. Similar 
shore conditions probably extended into the London basin, and 
the beds mapped by the Survey a. Lower Hagshot are probably 
of the same age os those at Boseombc, in which case nothing 
more than the Bracklesham is to be met with in the London 
basin. The similarity of the leaves, Re., from Bovey Tracey to 
those obtained by the author leads him to infer that the former 
also are of eocene, nnd not of mioccnc age. The author 
increases the thickness of the London clay at Alum Bay at the 
expense of the Hagshot beds, and diminishes that of the 
Bracklesham beds at Whitechif Hay by transferring part of them 
to the Lower Hagshot, — Notes on c ertain mode* c»t occurrence 
of gold in Australia, by Richard Daintrce, F.G.S. — No'cs on 
the geology of the Island of Mauritius and the adjacent islets, 
by \V. II. T. Power, B. A. (Communicated by VV. Whitaker, 
F.G.S.) 

Entomological Society, February 6.— II. W. Bates, F.L.S., 
F.Z.S., president, in the chair. — Prof. J. O. West wood, Mr. J. 
W. Douglas, and Mr. F. Smith, were nominated by the pre- 
sident as vice-presidents for the year. — Mr. Rich. S. Standon and 
Mr. T. W. Wonfor, were elected Members of the Society. Mr. 
J. Jenner Weir exhibited the following spiders : three species 
identified by Sir Sydney Saunders as Atyfms sur •, rt , taken at 
Lewes j a remarkable form from Madagascar, and a small 
Species beaten out of trees in the New Forest, which in marking 
and coloration, resembled lichen. — Mr. McLachlan exhibited a 
small collection of dragon-flies in illustration of a paper he com- 
municated entitled 11 Caloptcrygina cohered by Mr. Buckley In 
Ecuador.” The collection contained a fine scries of a new 
species, huthore mirabilis . — Mr. Meldola exhibited a remarkable 
specimen of iMuauia conifer a. The colour and markings of the 
fore-wings were reproduced in the lower half of the left hind* 
wing. — Mr. Meldola read extracts from a letter addressed to 
Mr. Char. Darwin from Dr. Fritz Muller, St, Catharine Brazil, 
containing some valuable observations on the discrimination 
exhibited by a number of butterflies for certain colours in flowers. 
Mr. M idler also described the odoriferous organ of a male sphinx- 



396 


NATURE 


moth'which exhaled a strong musklike odour, and called atten- 
tion to a secondary sexual character obsemble in some species 
of Callidryas and other Pierinse, in the serration of the costal 
margin of the anterior wing. This is confined to the males, 
though sometimes found in the females of Callidryas Philea, but 
in a far less degree. — Reference was made to a sphinx-moth, the 
proboscis of which, measuring 22 centimetres, had been for- 
warded by Mr. Muller and was exhibited at the meeting.— 
Mr. A. G. Butler stated that he had measured the probosces 
of all the Sphingidse from Madagascar contained in the British 
Museum, and found that none of them exceeded 5 inches in 
length. He also stated that the Callidryades in the British 
Museum with serrated costal margins to the fore* wings, included 
the males of all the species of the genera Catopsilia, Phabis, and 
Callydryas (true), with the addition of one or two other species. 
The President observed that in the genus Prioneris the serrated 
costal margin existed in both sexes.— The Secretary, on behalf 
of Capt Elwes, exhibited some coloured illustrations of butter- 
flies which had been taken by a new process of nature-printing. 
—Mr. G. C. Champion exhibited a specimen of the rare British 
beetle Anthicus bimaculatus , taken at New Brighton, and some 
specimens of the genus Cetonia, from the Mediterranean region. 
— Mr. T. W. May exhibited a specimen of (ambus intncatus , 
which he described as taken, for the first time, in the neighlxmr- 
hoodof London. — Mr. H. Goss called attention to the occurrence 
of sexual dimorphism in Ercbia mtdta , exhibiting specimens of 
both forms of tne female. — Sir John Lubbock read a paper on 
the colouring of British caterpillars. Accepting the principle 
laid down by Mr. Darwin ana others, that dull-coloured, green, 
and smooth-skinned caterpillars are eaten by birds, &c., whilst 
spiny, hairy, nnd brightly-coloured species are rejected, the 
author stated that by the statistical method it was shown that no 
hairy caterpillars are green, whilst, on the other hand, a large 
majority of black and brightly-coloured species are hairy or 
otherwise protected. — Mr. Meklola read extracts Irom a recent 
communication by Dr. Fritz Muller in A'.’iwm on the subject.— 
The following papers were communicated by Mr. C. () Water- 
house M Description of a new Dragon-fly (( iynacantha) from 
Borneo,” “Description of a new Species of Chcrnetidw (Pseu- 
doscorpionidiv) from Spain,” “On the 1 hllcrent f orms occurring 
in the Coleopterous Family / jriJtc, with Descriptions of New 
Genera and Species.” 

Paris 

Academy of Science!, March 4.— \ 1 . Fi/eau in the chair. 
-—The following papers were read On the theory of the tele- 
phone, by M. Du Mon cel. The theory of speech being trans- 
mitted by electro-magnetic action causing the plate of the 
receiving telephone to repeat the vibrations of the sending one, 
is, he thinks, untenaole. The plate in the receiving instru- 
ment merely strengthens by reaction the magnetic vibrations of 
the bar, which seem to be due to contractions and dilatations of 
the magnetic molecules, through being successively magnetised 
and demagnetised. Induced currents pi obably owe their advan- 
tage for this work to their instantaiiais . Then greater or less 
intensity is of small account. —The vibrations of matter and the 
waves of the ether in photo-chemical combinations, by M. Favc. 
—Report of Committee on the importance of preservation of 
certain erratic blocks situated on French territory, and on the 
work of MM. Faison and Cbaulre, on ancient glaciers and the 
erratic region of the middle part of the Rhone valley, by M. 
DaubnJe.— On the telluric etiology of cholera, by M. De* 
caisne. Cholera appears on all geological forma turns, but its 
development and propagation depend largely on the physical 
aggregation of the ground, its permeability for water and air, 
ana the variable quantity of water it contains. The partisans 01 
the telluric doctrine always suppose a specific infectious sub- 
stance or cholera germ, which i» propagated from place to place 
by human communications, not by the atmosphere.— Study of 
the resistance of the air in the torsion-balance, by M M. Cornu 
and Bailie. Eliminating accidental perturbations, they have 
established these two laws : (1) The amplitudes or distances of 
two successive elongations decrease in geometrical progression ; 
(2) The epochs of the eloogations are in arithmetical progression. 
One theoretical consequence is that the resistance of the sur- 
rounding air to the movement of the lever is proportional to the 
first power of the angular velocity of the lever. — Influence of 
electricity on evaporation, by *M. Mascart. Small basins 
containing water or moistened earth were placed under 
conductors (having the form of circular gratings), which were 
electrified by a Holts machine driven by a water-motor, and 
were kept in a constant electric states The evaporation was 
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thus constantly increased, sometimes even doubled. Inequalities 
of temperature, however, veil the influence of fkctricity • the 
basins were inclosed in a large case, the air in which was regu- 
larly dried, and in winter the operation was performed in a kind 
of subsoil.— Observations on gallium, by MM. Lecoq de BoU- 
baudran and Jungfleisch. Inter alia, the authors exhibited 
anhydrous chloride, bromide, and iodide of the metal.— Dis- 
covery of a small planet at Clinton, New York, by Mr. Peters. 
— Theory of Vesta, by M. Perrotin.— On the employment of 
particular solutions of a differential equation of the first order 
and the first degree, in the investigation of the general integral, 
by M. Darboux.— On the fundamental points of the group of 
plane curves defined by a differential equation of the first alge- 
braic order, by M. Fouret.— On the sumnatory formula of 
Maclaurin, by M. Callandreau. — On the elastic forces of vapours 
emitted by a mixture of two liquids, by M. Duclaux. A 
mode is indicated of calculating beforehand the boiling tem- 
perature of a liquid of known constitution. — Theory of 
the new direct-vision spectroscope, by M. Thollon.— On the 
combustion of gases, by M. Schu’zenherger. This relates to the 
propagation of combustion in eudiometers. The chief conditions 
affecting the phenomenon are : pressure of the gas, length of the 
gaseous column, composition of the mixture, and diameter of the 
tube. — On two allotropic varieties of magnetic oxide of iron, by 
M. Moissan. Sesquioxide of iron heated in an atmosphere of 
hydrogen or carbonic oxide to 350 or 440^, is transformed in a 
few hours into magnetic oxide ; but this is very different in pro- 
perties from the magnetic oxide got at a hign temperature, by 
decomposing water with iron at a red heat or burning iron in 
oxygen, or decomposing scs juioxidc at a lively red. — On the 
action of fluoride of boron on anetlml ; study of fluorhydrate of 
fluoride of boron, by M. Randolph. — New carbonated cupric 
liquor for determination of glucose, by M. Pellet — On lactic 
fermentation, by M. Boutroux. He describes the form of the 
organism present and its mode of action. —Research s on the 
chemical composition and the functions of the leaves of plants, 
by M. Corcnwinder. The predominance of azotised substances 
in young leaves indicates that it :> these substances which exercise 
the respiratory function (abxoib ng oxygen and exhaling carbonic 
acid). Phosphorus too is in much less quantity in the older 
leaves, which again are rich in cal care >us salts, and the chloro- 
phyll in them retains and decomposes the CO a emanating from 
respiration. — Researches on the maturation of olives, by M. 
Roussilc. — On the mineral u. iter of Challex, m Savoy, by M. 
Willm. — On the frequency of glaucoma on the north coast of 
Africa, by M. Gayal. 


Pa 


CONTENTS 

Tiib Loctst I’lagub in Amikii \ ls> Andrew Mi/krav .... 

Aunkv's Tkkatisr on Piiotogi. 

Our Kook -shklf 

Miln’s “ Archeological Rcteur Ucs at Caruac, m Briunny " . . 

Letters to thi Editor 

The Telephone.— Ronarr Svjsr; Hkrurrt Tomlinson. 
AritKi.i>K Ratti; A Pkk ^ smith ; William Stockdalr . 

" Mimicry in bird*.”— Prof. A. fki.d Newton, FRS 

The ' Geographical " and the l'abhc — X 

Heating and Smell in lnwcu. - Hknry Cei IL 

Our Astronomical Column t— 

The Total Solar Echpee of Ju!\ 

The Star La land c 31*06 7 

Minor Planets 
Bioi-OGiCAt. Notes;— 

Inland Fisheries, America 
The Development of Nerves 

French Polwna .... 

Structure ot Lingula 

Geographical Notes:— 

New Guinea 

New African F.xpeditiou 

African Explor.mun 

Captain Elton 

Ancient Maps of Central Africa 

Paris Geographical Society • • • * * 

Note on the Disc jvkkv or thk Li<y’»r action or Air and ok 
THE SO-CALLED PERMANENT G < SRS, B)’ Prdf. T. E. THORPE. 

Helmholtz’s Vowel Thbokv asl the Phonograph. By Trof. 

Firrminc JENKIN, F.R.S.mnd J. A.Kwing .... ... 

Electrical Analogies with Natural Phenomena, 11 (JfiM 

O n C^hJVsTadjust ment in Ik >n Shim and on Navigation \l 
S ui ' n rings By Sir WM. Thomson, LL D , F-R.s. . . . 

The ANALouiEflbv Plant and Animal Lira. By Francis 
Dae* in, M flPT . 

Noras - - - 

Utni — ti and Educational Intelligence 

Scientific Serials 

Societies and Academies 


377 


381 

30 » 


383 

3 S 3 

383 


38 ! 

3<3 

3*4 


3^4 

.--4 

3 ? 5 

337 

<94 

. t 



NA TU RE 


THURSDAY, MARCH 21, 1878 

EASTERN EXCAVATIONS 
Myccna . A Sanative of Researches and Discoveries at 
My cater and Tiryns. By Dr. Henry Schliemann. 
(London : Murray, 1S78.) 

Troy and its Remains. A Narrative of Researches and 
Discoveries made on the Site of Ilium and the Trojan 
Plain. By Dr. Henry Schliemann. (London : Murray, 
l §75') 

Exhibition of Antiquities from Htssarlih at the South 
Kensington Museum. By Dr. Henry Schliemann. 
Cyprus: its Ancient Cities,' Tombs, and Temples. A Nar • 
native of Researches and Excavations. By General 
Louis Palma di Cesnola. (London : Murray, 1S77.) 
r T"'WO Eastern questions occupy the attention of 
A Europe at the present time— one relating to the 
I icsent, and, it is to be feared greatly, to the future ; the 
other has reference to the past, and to the bridging over 
of that little-known protohistoric period uhich connects 
the civilisation of the far east, that is, Egypt and Assyria, 
with the culture of ancient Greece, to which wc western 
Europeans are so much indebted. Different conditions 
of thought are engaged in the study of these two ques- 
tions, yet both are connected, for the present crisis in the 
East represents the returning current of that same stream 
of culture which was flowing westward towaids the dawn 
of our era. What Egypt and Assyria lent to Greece she 
passed on to Etruria and Rome, and the Romans carried 
to the shores of the Atlantic, there developing and fructify- 
ing, it has passed back eastward in a return wave, reviving 
the ancient monarchies in its path. Rome has regained 
its ancient landmarks. Germany has consolidated. 
Austria has been pushed, and is still pushing eastward. 
Greece is proclaiming the revival of its ancient nation- 
ality, and this will doubtless be followed in times to come 
by the resuscitation of Egypt and Palestine. The Turk, 
representing the last wave of the western How, has been 
met and swamped by the returning ebb. 

The time has been well chosen by our archeologists 
for an examination into the sites of those ancient cities 
whose history corresponds most closely to the period on 
which we are now entering ; and to t.s English the 
parallel between the two eras has special interest. At a 
time when our fleets are massing in these seas in order to 
keep open our communication with the East, wc are 
reminded that it was by means of a seafaring people that 
civilisation was spread over this region in ancient times. 
The comparison between ourselves and the Phoeni- 
cians has been often drawn; like causes produce like 
results. For the same reason that they peopled the 
shores and islands of the Mediterranean with their 
colonies, we have caused them to be studded with our 
military posts. What the Phoenicians did for the flow of 
civilisation in days of old, we, if we fulfil our functions 
rightly, shall do for its returning ebb at the present time. 

er European nations are concerned in continental 
movements, but, like the Phoenicians, our path is by the 

ff* S*"^™™'***’ Greece was the line 
they traversed, and this is the line which sooner or later 
we appear destined to occupy in the struggle to come. # 
Vou xvil — No. 458 
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It is not well to carry a simile too tar, but one other 
parallel, as a natural outcome of the instincts of the two 
people, may be fairly drawn. It is said that in art, in 

1 modern times at least, we have no style of our own. 

' Neither had they ; devoted to navigation and commerce, 
their art, instead of being indigenous, was borrowed from 
the nations with whom they traded. This is well shown 
in the collection of antiquities from Cyprus, for the know- 
ledge of which we are indebted to General di Cesnola, 
the American consul in that island. Cyprus was one of 
the first islands colonised by the Phoenicians. Three 
distinct styles of art are recognised in the Cypriote 
pottery, sculptures and glyptic representations, the 
Assyrian, the Egyptian, and the Greek. In the temple 
of Golgoi the objects belonging to these three ditTcrcnt 
styles were found separately placed, the Egyptian by 
themselves, the Assyrian in like manner, and the Greek 
also together, showing in the opinion of the author that 
they were collected at different epochs, spreading over a 
long scries of years. On the other hand a considerable 
number of the objects figured in General CcsnoLPs book 
distinctly include both the Assyrian and the Egyptian, 
for example, in the patera from Curium, figured in p. 329 ; 
the centre figure represents a winged warrior, probably a 
king, fighting with a lion, which is in true Assyrian style, 
whilst the outer circle of the same vessel is ornamented 
with figures that are as purely Egyptian. Probably 
between the eighth and tenth centuries iu:. both styles 
may have prevailed in Cyprus at different times, but it 
is evident that a period arose in which both styles as well 
as the Greek were united, and closely imitated, and this 
constitutes the chief characteristic of the Cypriote art. 

Very different in this respect arc sonic of the objects 
discovered by Dr. Schliemann in the royal tombs at 
Myccme, which, though rude and barbarous — more so, 
indeed, than the majority of the Cypriote antiquities - 
nevertheless show some attempt at realism. More 
especially may be noticed the bulPs head, the bas reliefs, 
and some of the gold ornaments. In these wc perceive 
an absence of that servile imitation of earlier styles 
which has been noticed as the characteristic of Cypriote 
art ; and although falling far short of Hellenic greatness, 
there is a freedom from conventionality which left the 
artist at liberty to turn to nature as his instructor, and 
thus, with the aid of a little imagination, we may perhaps 
recognise potentially in these rude designs the germs of 
those qualities which made Greek art so famous in the 
times that followed. 

The concentric circles of the Cypriote ornamentation 
are here replaced by a system of coil ornaments which 
resemble those in use during the bronze age of Europe 
rather than anything to be found in the countries im- 
mediately to the eastward. Notwithstanding this, how- 
ever, the connection with Cyprus is apparent in many 
of the forms. The rude terra-cotta figures of men 
and animals correspond very closely with those found 
in Cyprus as well as Rhodes, and the long-nosed war- 
riors drawn on the fragment of a painted vase (p. 133, 
“ Myccna : ") might clearly claim family relationship 
with the lady figured on the Cypriote vase in Fig. 394 
of General Cesnola's work. The mode of ornamenting 
the eyebrows by means of parallel incised lines is dis- 
tinctly Cypriote. But perhaps the objects which most 
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clearly attest the connection between the two places are the 
golden diadems (p. 186 u Mycenae *) found on the heads of 
the bodies in the tombs. These consist of pointed oval 
plates of gold, sometimes highly ornamented and having 
at the points, small holes by which they were fastened 
round the head with a wire. The position of the graves 
in which similar diadems to these were found at Idalium 
in Cyprus proves distinctly that they were more recent 
than the graves of the Phoenician period which lay 
beneath them. Similar forms of golden diadems from 
Kouyunjik are in the British Museum. The golden diadems 
found at Idalium are shown by these associated remains 
to belong to a more advanced period of art than the 
larger and more massive ones discovered in the royal 
tombs in the Agora at Myccna.*, the former being probably 
of the Greco* Roman age. Nevertheless the identity of 
the forms ought not to escape attention when considering 
the relative antiquity of the finds ; they were, as Dr. 
Schlicmann truly remarks (p. 1 89), in very extensive use 
in early times, and an investigation into the origin of 
these peculiar brow ornaments will without doubt have 
an important bearing on the period of the interments 
with which they are associated. It is to be regretted 
that General Cesnola, although he mentions the finding 
of these diadems in p. 75 of his work gives no illustration 
of them, but a number of them were sold at Sotheby’s 
some years ago, and the remarks here made are based 
upon observations made at the time of the sale. 

Turning now to Hissarlik our attention is naturally 
drawn in the first place to the so-called owl faced vases 
which form so large a proportion of the antiquities dis- 
covered by Dr. Schliemann there. No subject has been 
more frequently applied to the ornamentation of funereal 
and other vases than the representation of a human face, 
ns examples of which wc may call to mind the rude jars 
representing Besa or Typhon in the Egyptian depart- 
ment of the British Museum, or our own Hcllarmin jugs 
of the sixteenth century. Such representations arc usually 
at first realistic, and expressive of the best endeavour of 
the designer, but in process of time the forms suffer de- 
gradation in the hands of inexpert or hasty workmen ; the 
transmutation of form observable on British coins affords 
a well-known illustration of the gradual changes produced 
by means of imperfect copies, and similar degradation is 
often seen in the tribal and other ornaments and badges 
of modern savages. On the pottery found in the Peru- 
vian graves a human face is of frequent occurrence. 
Some of these figures of faces arc equal to the best pro- 
ductions of Cyprus or Myccn.i, whilst in others the 
features are so much dwarfed and distorted that little 
more than a line for the eyebrows and another for the 
nose remains to denote the intention of the potter, the 
other features having disappeared in those examples in 
which nothing more than a rude symbolism has been 
aimed at. An exa m i na tion of the large collection of 
vases from Hissarlik, now exhibited by Dr. Schliemann 
at South Kensington is sufficient to show that this has 
been the true history of the yXavKwmt, or “ owl-faced 
Goddess Minerva . 9 In some of these vases all the 
features of the human face are present j in others some 
of them disappear or become conventionalised; the 
mouth is no longer represented, and the nose shrinks into 
a small beak-like projection beneath the eyebron. Yet 


if the form of it is looked at carefully, it will be seen that 
it is still a nose, and in no case has it been the intention 
of the potter to represent a beak ; its position is never 
that of an owl's beak beneath the line of the eyes. The 
eye of an owl is surrounded on all sides by a complete 
disc of feathers, but in no single instance has the lower 
and inner side of such a disc been represented on these 
vases ; even in the most degraded examples the line 
which sweeps round the upper and outer portions of the 
eye is still seen to be an eyebrow, which is a feature that 
is entirely wanting in an owl. In many cases the ear 
has been retained, where the mouth has disappeared, 
and the ear is still distinctly human. It may be 
safely said that there is no example in the whole 
collection at South Kensington in which the form of 
an owl's face has been intentionally represented. 
In like manner the long upright projections on the 
sides of some of the vases, which, when associated 
with the symbolic features above spoken of, have been 
said to represent the wings o( an owl, can be shown by a 
selected series to be nothing more than the handles of the 
pots developed and adapted to use tn another form. 
Other handles, of which most of the pots are provided 
with three or four, have been dwarfed so as to dwindle into a 
mere reminiscence, marked by slightly raised lines on the 
sides of the vessels. Similar developments of handles may 
be seen in the specimens of terra-cotta lamps exhibited by 
the Palestine exploration committee at South Kensington. 
Then again, the small flat stone objects figured in page 36 
of Dr. Schliemann’s book, “Troy and its Remains,'’ and 
supposed by him to be Athena idols, are clearly nothing 
more than symbolic vases. The lines denoting the face on 
these stone objects represent the face on the vases, the 
head, neck, and body of the vase and the horizontal 
lines across the neck marking the separation between 
the cover and body of the vase are all shown on these 
miniature models, which correspond to the stone models 
of vases which at a later period replaced those previously 
employed in Egyptian tombs, and it was no doubt by 
means of some such symbolism that these model vases at 
Hissarlik came to be introduced. 

The peculiar M crown-shaped w covers found by Dr. 
Schliemann at Hissarlik, and figured at page 25, are of 
interest, and serve by their form to fix the position of the 
Hissarlik antiquities in point of sequence. These crown- 
like lids are survivals of the neck and handles of earlier 
forms whose history is to be traced in other parts of the 
Levant. The form of vase with two handles, one on either 
side joining the mouth and body of the vessel, of which 
a good example is represented on page 102 of General 
Cesnola’s work, appears to have given rise to a shape 
with a closed or dummy neck, in which the form of the 
neck and handles are retained, but the real opening is in 
a funnel-shaped mouth adjoining the dummy neck. Dr. 
Schliemann found specimens of these altered vases in the 
tumulus at Sparta and also at Mycenae. An illustration of 
one from the latter place is given at page 64 of his work 
on Mycenae. They are common in Rhodes, examples of 
which may be teen in specimens from Ialysos, in the 
British Museum. They are also found in Attica, Cyprus, 
and in Egyptian tombs. The “ crown-shaped * covers 
found at ttuariik represent a further degradation of 
this form in which the nock has disappeared, the mouth 
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and handles only remaining. Three and four handles 
have been substituted, in some cases, for the double 
handle of the earlier vessels. The cover, with the 
dummy mouth and handles, of course occupies the 
position previously occupied by the true neck and 
handles on the top of the vase. As these crown-shaped 
covers are found in the lowest stratum, the “earliest 
city 9 discovered by Dr. Schliemann at Hissarlik, it fol- 
lows, if the history of these forms has been correctly 
stated above, that the whole of the Hissarlik antiquities 
are of comparatively recent protohistoric date, though 
belonging, no doubt, to a people in a barbarous condition 
of culture, which accounts for the number of rude stone 
implements found from top to bottom throughout the 
excavations. 

The so-called crest of the helmet of Athena (p. 283, 
Hissarlik\ is a further degradation of these crown- 
shaped tops, and represents the dwarfed survival of one 
of the handles, the connecting links being represented by 
three specimens in the collection at South Kensington, 
where the vestiges of all three handles are shown in their 
proper places, and these were subsequently replaced by 
one, transferred for convenience’ sake from the position 
formerly occupied by the three to the centre of the lid. 
In short, the history of every form m.iv be traced by I 
connecting links in the specimens exhibited at South I 
Kensington, the whole collection fornix a continuous 
sequence which, by judicious arrangement of connected 
forms, is capable of demonstration, and it is to be hoped 
that some such arrangement may be adopted before this 
interesting collection leaves the place. To apply the 
expression “ Darwinism ” to such a sequence of forms is 
no mere figure of speech, it expresses the truth as fully in 
its relation to savage art and ornament as to the forms of 
nature. Conservatism, acquired habits, and incapai ity for 
improvement on the one hand, love of variety, economy 
of time and trouble, and imperfect copying on the other, 
combine to produce those slow and gradual changes 
which are characteristic of all barbarous art. I' very 
object marks its own place in sequence by means of its 
form, and it is the recognition of this principle which 
supplies the place of written records in those prehistoric 
and protohistoric phases of culture with which we are 
dealing. Earlier forms are retained side by side with the 
more advanced ones and are applied to those objects 
and uses for which they appear fittest. If any evidence 
were wanting to disprove the absurd imputations that 
have been cast upon the genuineness of these antiquities, 
these connected varieties would alone suffice to prove 
that they were the work of a people in a very primitive 
condition of civilisation. Whatever difference of opinion 
may exist as to some of Dr. Schliemann’s deductions no 
reasonable archaeologist will be found to dispute the 
extraordinary merit of his discoveries. We are glad to 
hear that he is about to resume his excavations at 
Hissarlik. To the deep research and disinterested 
enthusiasm which has already placed him in the front 
rank of explorers, will now be added a large amount of 
archaeological experience and knowledge of allied forms 
that he has acquired since his first excavations were con- j 
ducted at this place, leading us to hope that his future 
discoveries will exceed them all in interest and im- 
portance. 


PROFESSOR PELFS u SELBORNE" 

The Natural History and Antiquities of Set borne, in the 
County of Southampton. By the late Rev. Gilbert 
White, formerly Fellow of Oriel College, Oxford. 
Edited by Thomas Bell, F.R.S., F.L.S., F.G.S., &c., 
Professor of Zoology in King’s College, London. 8vo. 
2 vols. (London : Van Voorst, 1877.) 

T HE edition of this classic work for so many years 
expected from the hands of Prof. Bell, has at length 
appeared, and readers will regard it with much gratifica- 
tion and a little disappointment. The former feeling will 
arise from the large amount of new matter which it 
contains, and the latter from the conviction which cannot 
but force itself upon them that more was to be made of 
the whole than the editor seems to have been aware of. Vet 
Prof. Bell’s long life — it is more than fifty years since he fu st 
won his spurs in the field of science— and his invaluable 
services in so many departments of zoology, render us 
very unwilling to say more than we are compelled in 
detraction of this, his latest labour, and the child of his 
old age. He writes now, as he always has written, plea- 
santly enough, but he fails to give us the notion that he 
has done the best he could with the materials placed at 
his disposal, and with his other unequalled opportunities. 
It is evident that his task grew upon him, and that a 
considerable portion must have been printed off before its 
extent was determined. This, indeed, is not an uncommon 
thing with young authors and editors ; but Prof. Bell’s 
literary experience, and the long time lie is known to have 
had the present work in preparation, should have guarded 
him from an error of the kind. Wc might almost infer 
that when the memoir was written he had not mastered 
all the details of the deeply interesting correspondence 
which forms the bulk of his second volume, and certainly 
that he had not decided how many, and which, of the 
letters it contains should be given to the world. It is 
sufficient for us now to say that there is not one of them 
that could have been spared, for we must presently return 
to their consideration. 

That any memoir of Gilbert White must, from 
the scarcity of facts relating to him, give a meagre 
account of that great and estimable naturalist, wc 
are ready to admit, and that Prof. Bell’s is at the 
same time far more copious than any other that 
has been published, will be obvious to all who arc 
acquainted with the subject. But wc cannot help 
regretting that the chief biographical facts have not been 
set forth in a clearer light than they appear, and proper 
as it is to tell us something of all the members of the 
family, we unfortunately find least is told us of those 
members of whom we should like to know most. Gilbert 
White had three brothers who were distinctly men of 
capacity above the average, beside two others much less, 
or hardly at all, distinguished. Of the former, Thomas, 
we are told, was successful in trade, and became a F.R.S., 
but in what trade or when he died we are left ignorant. 
Benjamin was the well-known publisher of natural history 
books— among others of Pennant's— for whom Prof. Bell 
has some hard words, not, perhaps, wholly undeserved, 
but it is very probable, to say the least, that had not Gilbert, 
through his brother, become acquainted with Pennant 
the “Na&ral History of Selborne” would never have 
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been written. The third remarkable brother was John, 
who was for a considerable time chaplain at Gibraltar, of 
which place he wrote a zoology that unfortunately was 
never printed, and of which the manuscript seems to 
have vanished, though Prof. Bell says the introduction to 
it is in his possession. Pity it is he has not given us this 
fragment, for some of the hints and suggestions that Gil- 
bert was always imparting to John, his “ most steady and 
communicative correspondent, 1 ” must surely be therein 
contained, and it could not fail to have been a valuable 
addition to these volumes. In the next generation were 
"Jack,” son of the aforesaid John, and a pupil of 
Gilbert’s, who thought highly of him, and Samuel 
Barker, another nephew, an agreeable and evidently 
valued correspondent of his uncle’s. It seems hardly 
possible but that diligent research would not have 
recovered more of these younger men than we find here 
recorded. 

Of Gilbert himself we doubt not Prof. Bell has done 
all in his power to gather information, and in some 
respects he has been successful. Born at Selborne in 
1720, he went to school at Basingstoke, and to Oxford in 
1739. There he graduated B.A. in 1743, and the follow- 
ing year was elected to a Fellowship at Oriel, which he 
enjoyed till his death. Taking orders he successively 
held two curacies in Hampshire, one at Selborne till 
1752, when he filled the office of Proctor ( Junior Proctor, 
Prof. Bell is careful to tell us) for a year. Then he took 
another Hampshire curacy for a couple of years, at the 
end of which time he came once more to live at Selborne, 
which remained his home till his death. In 1757 he 
accepted the living of Morcton-Pinkncy, in Northampton- 
shire, but the preferment must have been small, as it did 
not incapacitate him from holding his Fellowship, and, 
according to the custom of the times, r residence was not 
required of him, The following )car his father died, but 
he did not come into the family property at Selborne— 
“The Wakes,” now possessed by Prof. Bell— until the 
death of an uncle in 1763. He seems to have made 
Pennant’s acquaintance about 1767, or perhaps a little 
earlier. In 1768 we find him writing to Banks, and the 
following year began his correspondence with Barrington, 
who, in 1774 and 1775, communicated to the Royal 
Society those evcr-memorable monographs of the British 
HiruHilintSy which first made known White’s powers of 
observation and felicity of expression. In 1774 he refused 
no fewer than three college livings, for he was doubtless 
in easy circumstances, and once more accepted the curacy 
of his birth-place. At the age of sixty-nine his single 
book was published, and he survived its appearance just 
four years. Another event in his life must be noted here 
—his attachment to the sister of his college friend Tom 
Mulso. What hindered their union does not appear, but 
in 1760 the lady was married to Mr. Chaponc, and was 
subsequently the authoress of several well-known w orks, 
and a celebrated " Wue-stocking.” We have to thank 
Prof Bell for collecting most of these facts and dates 
now for the first time published, but they are not very 
easily gathered from his memoir. 

Of course we have no occasion here to, review the 
letters to Pennant and Barrington which formed the 
original “ Natural History of Selborne.” Their place in 
literature and science is assured. It were imi&rtment to 


speak of their merits, or to indicate their few— very few 
—defects. Being the results of the personal experience 
of their author they will hold their ground for all time. 
Never before, perhaps, was there so careful an observer, 
and since, we know of but one other so accurate. That 
other has no doubt surpassed his predecessor in the 
ingenuity of his induction and the versatility of its appli- 
cation, but it is no detriment to Gilbert White that he 
should be ranked as an observer second only to Mr. 
Darwin. Numerous editors have tried their hand in 
annotating this ever-popular work, and many more will 
make the same attempt. Prof. Bell is chary — too chary, 
perhaps, of his comments— but if he errs he errs on the 
safe side, and readers who have been disgusted with the 
inanity or the flippancy of the notes to some recent editions, 
will rejoice that in him they have an editor whose remarks, 
if they be but few, are always to the point, and never in 
bad taste. 

N ow we ought to consider the new letters, but the length 
of this article warns us that wc must be brief in what we 
say of them. They remove the present edition from 
comparison with any other, and wc have sincerely to 
thank Prof. Bell for having shown us, by printing the n, 
that White was even more than had formerly appeared. 
Every grace of style, every power of thought- in a 
word, every good quality which was foreshadowed in the 
famous epistles to Pennant and Barrington is doubled, or 
more than doubled in intensity in the letters now given to 
the public — letters, too, winch wue never prepared by 
their writer for publication. We have him before us as the 
instigator to good works, the sage adviser in matters 
literary and scientific, the self-denicr, the man of affec- 
tionate relations, the man of high aspirations, yet humble ; 
simple, yet full of humour ; a recluse, yet a man of the 
world in the best sense. We long to subjoin extracts 
from them, but want of space renders that impossible. 
Our readers will read and judge for themselves. It 
must suffice to say that there are more than one hundred 
from Gilbert’s pen, of which scarcely a dozen have ever 
been printed before, in addition to a most interesting cor- 
respondence between John White and Linna?us on the 
zoology of Gibraltar, and letters from various members 
of the family which faithfully reflect, as it were, in a 
remarkable manner Gilbert’s own natuie, besides a few — 
too few, unfortunately— addressed to him by men like 
Lighlfoot, Skinner, Montagu, and Marsham. For the 
sake of these we readily forgive all the shortcomings of 
the present volume — even the want of a table of contents 
and of a good index. 

OUR ROOK SHELF 

Proceedings 0/ the London MatkemMLoJ Society , vol. 

viii. (November, 1876, to November, 1S77), 321 pp, 

(Messrs. Hodgson.) 

This goodly-sixed volume bears testimony to the activity 
of its members, and contain twenty-nine papers, pub- 
lished in extenso, We may specially refer to one 
or two. The •‘Pure” side of the subject of mathe- 
matics, as usual, is the favoured one, and furnishes 
memoirs by Prof. Cayley on the condition for the exist- 
ence of a surface cutting at right angles a given srt of 
lines, outgeneral differential equation, geometrical illus- 
tration ora theorem relating to an irrational function of 
an imaginary variable, on the circular relation of M6bius 
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and on the linear transformation of the integral — 

Prof. Clifford has an excellent paper on the canonical 
form and dissection of a Riemann’s surface. Prof. H. J. 
S. Smith contributes the conditions of perpendicularity in 
a parallclepipedal system, and a very interesting presi- 
dential address on the present state and prospects of some 
branches of pure mathematics. Mr. Spottiswoodc writes 
on curves having four-point contact with a triply infinite 
pencil of curves, and Prof. ^ olstenholme gives an easy 
method of finding the invariant equation expressing any 
poristic relation between two conics. 


LETTERS TO THE E PI TOR 

[ /V- • Editor does not hold himself responsibl gov -pinions expr essed 
1 h hit «. f//jt &'H ients. A either can hr u >: :n take to return , 
ct A» lorrepond Wth the writers of, rr. td ruattu.u > ipts. 
Xo notn e is taken of anonymous commiut ‘:mt. 

I 7 ' ■ J. {. a *r urgently requests correspondent* : ■ g ;Keir letters ets 
- ft , r pXrsihle. The pressure on hi p ,• „ j,» gtrat that it 
1. im+oml'le othenoise to ensure the tiers :/,sn,e even 0/ 

munuations containing interesting and v ** / 

Trajectories of Shot 

I m iff. you will be able to afford me space 1 -r .1 few remarks 
on the following extract from a paper on the Trajectories of 
Shot, by Mr. W. I). Niven, which appeared in the breedings 
of the Royal Society for 1S77. 

Mr. Niven arranges his paper under three hea<l>, calling them 
the first, second, and third methods. The thud method i> the 
one lie favours, while he endeavours to dispute of the other two 
in the following terms : — 

II. It wid be observed that the two foregoing methods 
each open with the same equation (a). Now there is a serious 
diu.cuhy in the use of that equation. Suppose, fot example, we 
were t<> integrate over an arc of i°, we should have to use the 
mean value of / between its values corresponding to the ve'.o- 
cu;e> at the Iveginning and end of the arc. Rut we d«» not know 
the latter of these velocities ; it is the very thing we have to find. 
The tsrst steps in our work must be to gtic ? at it. The prac- 
tise 1 calculator can, fr«»m his experience, make a very good esti- 
mate. Having made his estimate, he cleteimmcN He uses 
th is value of 1: in equation (a), and if he get-* the velocity he 
gu .><■ ; at, he conclude.’* that he guessed rightly, and that he has 
got the xclojty at the end of the arc. If the equation (a) does 
not agree with him, he makes another gue and s > on till he 
com ' ?i;htT 

Tlie case would be indeed hopeless, if all this was quite cor- 
rect. Rut I have to inform Mr. Niven t!u:, in all proper 
ca.scs ?„ may Ik,* found accurately from equati »n ia), and without 
any “ guessing M whatever. Taking Mr. Niven’s own solitary 
example, I w ill cal ulatc the value of 7# at the end of an arc, not of 
1 , but of 3 , and compare my result with Ids own. The initial 
velocity, r a , is here 1,400 f.s., and the Corresponding value of 
the coefficient /■*, giver*, in my table, is 104*0. .Substitute this 
value for k in equation (a), given below, an i : , r will ic found 
1291*7 f.s., a first approximation. Now cal n air the mean value 
of h betw een velocities 1,400 and 1,290 f.s. by the help of the table, 
and it will be found to be equal to 1063. substitute this new 
value of k in equation (a), and r* will be found 1289*8 f.s., a 
second approximation. NVe must stop here, liecausc if we 
attempted to caiTy the approximation further, we should obtain 
the same value of k f and therefore of r,,, as in the second 
***/?r > ** n4 * t * < ? 1 * Mr. Niven finds r> = 1290 f. ». 

Of course in ordinary cases, a calculator, tn making his first 
approximation t<> wou ld commence by taking a value of k 
cor res* >ond mg to a velocity somewhat detow the initial velocity. 
Iu thi> way a better first approximate value of r# would be 
found. Jhus, again referring to Mr. Nivtn’s own example, I 
will take a step over an arc of 6\ from a --- ♦ 3 0 to 0 = - 3°. 
The iniual velocity is 1,400 f,. j now go so far as to “ guess ” 
that the mean value of k win correspond to a velocity consider- 
aUy below 1,400 fs^, and take k = 107*9, corresponding to a 
velocity 1,300 f.a This gives v 0 » 1208*1, a first approxima- 
tion. The mean value of k between i l400 and 1 210 f.s. i* now 
found to be 107 2, which gives v M ~ ijqq o f.s, Mr. Niven 
obtains 1207*4 by stepping over two arcs of 3 0 . If any farther 


adjustment was required, proportional parts might be used, 
seeing that s correction Ik - - 0 7 gives ft ?> - 4- i*8. 

Mr. Niven then proceeds to question the accuracy of what he 
is pleased to call the “ process of guessing," as follows 
“ It seems to me, however, that this method of going to work, 
leaving out of account the loss of time, is open to objection in the 
point of accuracy. For, first there is no method of determining 
on what principle the mean value of k is found — what manner 
of mean it is. Again, let us suppose for an instant that the 
velocity at the end of the arc guessed at, and the value of k % are 
in agreement ; that is to say, let the equation 

(* ™)> sec*!. - sec*. - £ V. - A) - (.) 

hold for the values of r> and k used by the calculator. It by no 
means follows that he has hit on the right value of and k. 

For if he is dealing with a part of the tables in which 

d v 

happens to l>e nearly equal to —3 ^ ^ ( ! .°oc») , it is ob- 

d • / ft » 

vious thnt there arc ever so many pairs of values of and /• 
which will stand the test of satisfying the above equation. Now 
an examination of Mr. ltashforth’s tables for ogival-headed shot 
shows that the value of k diminishes as v increases from 1,200 

feet upwards, so that is negative for a considerable range of 
values of :• which are common in practice. It is not at all 
unlikely, therefore, that the value for just stated may often 

be very nearly true ; in which the c.t«c the process of guessint* 
becomes extremely dangerous.” 

1 here observe that Mr. Niven is n it entitled to assume that, 
l>ecausc two quantities have the \ame \tqn, they will therefore lie 
probably often nearly of etqual :•.//«.. Without discussing the 
value ot his test of danger, 1 have t>» slate that my tabular value 

of * **, for velocities above 1,200 f.s., lits between o ami —0*09. 
J have calculated the numerical values of Mr. Niven’s expression 
for <i /’, f<»r shot fired from various guns, from the Martini-Henry 

rifle up to the Ko-ton gun, and have always obtained a numerical 
result so far outside the limit* of the tabular value, that, for the 
present, 1 conclude that Mr. Niven’* condition (whatever may 
tie its value) is neirr nearly satisfied in any practical example . 
Rut when a practical case is produced where “ever so many 
pairs of values of and kR differing frnsthly, “stand the ttst 
of satisfying the above equation ” (r»), it shall receive my best 
attention. 

It is well known that the problem of calculating the trajectory 
of a shot, like so many other practical problems, doe* not admit 
of a direct and compute aolution. So that all s ilutions, being 
approximations, are more or less erroneous. Hut I feel perfect 
confidence in the results given by my methods of calculation, 
because, the smaller the arcs taken at each step, and the nearer 
the nil ulated will approach to the actual trajectory. Hut method! 
of approximation require to be used with judgment. For instance 
with the heaviest shot in use, we may take steps of 5 0 for veloci- 
ties above 1,100 f.s. ; while for small arm bullets arc* of half a 
degree will lie quite large enough. In any cane of real difficulty 
the remedy will be to divide the trajectory into smaller arcs. 

From what I have said it appears that my method of finding 
the trajectories of shot, when properly applied^ is neither a 
“ process of guessing ** nor yet " dangerous.” 

Minting Vicarage, March 8 F. Hasiii orth 


Auatralian Monotremata 

I am surprised to find that M F. L. S.” (vol.xvi. p. 4 39 )» was not 
aware that the Kchidna Tacky gloss us hystrix, iafoundin N. Queens- 
land. For the benefit of your reader* I may mention that the 
Australian Museum possesses a fine specimen of T. hystrix from 
Ctpe York. Mr, Armit, of Georgetown, Mr. Robt. Johnstone, 
and others, have frequently found them in various parts of 
Queensland. One specimen from Cape Vork was obtained there 
by our taxidermist, J. A. Thorpe, in 1S67. 

The Platypus ( Ornithorhynchus anatmus) is also found in 
Queensland as far north as the liurdekin at least, perhaps 
further. » 

Tacbyglomus, strictly speaking, has no pouch, bat the areola 
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is sunk in the skin, and when the young aie fust bom this de- 
pression, or miniature pouch, it large enough to hold them ; 
when about a month or so o’d, their hinder parts may be seen 
sticking out ; when two or three months old, only the head, 
and afterwards, as they become larger, only the mout is hidden, 
the marsupial bones, which are well developed, support the 
weight of the young one while sucking. The young does not 
leave the mother until at least one-third grown, and even 
•when fully the size of the adult, the quills are only then begin- 
ning to show through the skin, which is black, and thinly 
covered with black hair. 

The new species, T lawesii % Ramsay, from Port Moresby, may 
be distinguished at once by the stiff flat bristles of the face and 
the more cylindrical formot its spines; T hruijnii has a very long 
snout, nearly twice the length of any other species at present 
known. See Proceedings L. Soc. of N. S. W., Vol. ii., Ft. 1. 
PI* 1. K. 1*. Ramsay 

Australian Museum, Sydney, January 25 

P.S.— It may interest your readers to know that Messrs. 
Ramsay Bros., of Maryborough, Queensland, have a fine scries 
of eleven Ccratin/us alive in a large tank constructed for them. 
These fish have now lived and thriven well in confinement for 
over eighteen months. I was the first to send the Ccratodus in 
spirits to England, although 1 never got the credit of it ; nor 
tlid any of those naturalists to whom 1 foi warded specimens 
through a friend at the Zoological Society, ever think it worth 
their while to acknowledge them. Had it been otherwise, living 
specimens would have found their way to England long since. 

It is a great mistake to suppose the Ccratodus is now common ; 
they can only be obtained at certain seasons and in certain parts 
of the Rivers Mary and Burnet. The Ostcoglossum (AV///W- 
mundi ), with which the Ccratodus ( T<, hi tie) is often confounded, 
is plentiful enough in the western waters of Queensland. 

E. P. R. 

Fetichism in Animals. - Discrimination of Insects 

I ijavk frequently noticed the fetich ism of dogs, and was 
therefore much interested by Mr. (i. J. Romanes’ letter of Decem- 
ber 27, which I have but ju»t seen. Our terrier— a very queer 
character and a great warrior- i> abjectly superstitious. He 
will not come near a toy cow that lows and turns its head, but 
watches it at a distance with nose outstietclied. A vibrating 
finger-glass terrifies him ; indeed he has so many superstitions 
that we often make him very misemhle by working on his fears. 

1 feel sure lie constantly tries to understand, but never gels 
further than the sense of uncanny ’’-ness. Dogs vary greatly 
ns to this. 

A fvopos of the discriminating power of insects. I have seen 
humming-bird moths deceived by sight. They were seeking in an 
open loggia, ceiled with wood, some dark place in which to hide ; 
the pine wood was studded with brown knots, Agnin and again 
the two moths flew from knot to knot, felt anil rejected them. | 
At last they reached the open wot k— holes which looked much 
like the knots— and in them they hid themselves. 

1 was much struck at the time, as it appealed to me to show 
they possessed some dim sense of colour, but no defining per- 
ception of surface. C. c;. o’Bhikn 

Cahirmoylc, Ardagh, Co, Limerick 

Nitrification 

It seems right to direct attention to the fact that Bacteria were 
observed by Mcuiel to convert nitrates into nitrites ; an abstract 
of which observations is to be found in the Annuli and Magazine 
of Natural History' for February, 1S7O ; this abstract is copied 
from Stillman's Journal for January. 1876, where the reference 
to MeusePi paper will be found. This reference is Her, Her/, 
chem . Gesel., October, 1875. 

No indication of their knowledge of these observations is to 
be found in Schloesing and Munk's paper in the Cemptts Km+ius 
(February, 1877) or in Mr. Warington's communication to 
Nature, voL xvii. p. 367. F. J, B. 

Oxford, March 11 

The Weep end the Spider 

May I suggest « possible explanation of the curious case of 
spider-hunting by a wasp cited by Mr. Cecil ; had the prey so 
accurately tracked by the wasp been anything but a spider, it 
would, indeed, have seemed an almost conclusive instance of 


hunting by scent ; but when one recollects the fine line usually 
left by spiders as they go, it is evident that sight or feeling may 
have been the sense exercised, and that the fatal clue may have 
been the guide to the wasp. E. Hubbard 

March 18 

ENTOMOLOGY AT THE ROYAL AQUARIUM 

AN aquarium is put to its legitimate use when it is 
made the home of natural history exhibitions, and 
any attempt to rescue one from the too dominant sway 
of the showman deserves every support at the hands of 
science. The Entomological Exhibition, the opening of 
which at the Royal Aquarium we noticed last week, is 
also quite a novelty, though it is the outcome in a parti- 
cular branch of the idea that led to the Loan Exhibition 
of Scientific Apparatus at South Kensington ; as in that 
case the exhibitors are induced by no hope of prizes, but 
merely from the love of their science to lend their 
treasures. One learns from such an exhibition as this 
how much genuine love for natural history exists amongst 
men whose daily lives arc devoted to manual labour, and 
that there are those who live within sound of Bow Bells, 
who make as good a use of their more limited oppor- 
tunities as Edward in Banffshire. Here is a Mr. Machin, 
compositor by trade, whose long day’s work has not pre- 
vented him from collecting and rearing a magnificent 
series of crepuscular and nocturnal moths, shown in 
twenty beautifully-arranged cases and accurately named ; 
and the collections of some others are scarcely less notice- 
able in this respect. But apart from the interest attaching 
to some of the exhibitors, the material brought together 
affords an opportunity both to the entomologist proper 
and to the general naturalist not often to be met with. 
The greater portion of the whole exhibition is perhaps 
inevitably taken up with British lepidoptera, but these are 
not, as might be feared, an endless multitude of specimens 
of no special interest beyond their rarity and beauty, but are 
made to teach as well as please. Lord Walsingham, for 
example, shows the larva , pup.e, and imagines of nearly 
370 species with the plants on which they occur— so that 
we have their complete life-history so far as it can 
possibly be represented to us. This, perhaps, from its 
scientific character and the beautiful means of preserva- 
tion adopted, is the most interesting to the general natura- 
list, but there are others more limited, but scarcely less 
instructive— as thos^ shown by the Messrs. Adams, in 
which the usual parasites are included in the scries wiih 
each insect. Other instructive collections are those which 
illustrate the varieties of a single species ; such is the set 
of specimens of Col itis <•</// wi, exhibited by Mr. Harper, a 
grand series showing insensible passages between perfectly 
distinct colourings. The influence of climate on colour 
is well illustrated in the melanic northern varieties of 
several species of moths, which are usually of a lighter 
colour in the south of England, the two varieties being 
placed side by side in the Yorkshire collections, and the 
results of selective breeding in the same direction in the 
photographs, unfortunately not specimens, of the common 
gooseberry moth, varying from nearly white to almost 
entirely dark. The moths and butterflies of the fen 
districts, w hich are now becoming so scarce, are repre- 
sented by a very large collection by Mr. Earn. But one 
of the most interesting objects is a large white dose-set 
web, in appearance like a cloth— some eight feet by four 
feet, spun by the larv.T of a moth, Ephestia clutclla, that 
feeds on chicory. It is a portion only of a larger web, 
six times the size, formed on the walls and ceiling of a 
chicory warehouse in York, by the incessant marching to 
and fro of the well-fed larva?. The threads composing it 
are less tiyrn inch in diameter, and as they are 
nearly |fcctiguous and eight or ten deep, the portion 
exhibited represents about 4,000 miles of their wanderings. 
.When twisted into a rope, it has been made to support a 
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weight of $6lbs. The foreign Lepidopteraalso figure largely, 
and are naturally attractive from their beauty, and in 
General Ramsay’s cases from Nepaul, for their rarity. 
This portion of the series, however, is chief!}' valuable 
for the illustrations of protective mimicry which it affords. 
Admirable specimens of the leaf butterfly, Kit/lima 
it:a:his, with the varying tints of their under surfaces, are 
in Gen, Ramsay’s collection, and Mr. Swann- has a grand 
series specially arranged of Diademas and Tapiliones 
mimicking— some in the females and some in both sexes 
— the nauseous smilling members of the I)anaid;r and 
Acraid«c. Similar scries are shown by Rtv. J. A. Walker 
and Mr. Weir. The extraordinary differences between 
male and female in some butterflies is well illustrated by 
Mr. Briggs’ collection of I.ycamas. 

The remaining orders are in some instances admirably 
illustrated, but by far fewer exhibitors. Dr. Powers' nearly 
complete collections of British coleoptcra and British 
hemiptera, are among the best ever made; and Mr. 
Frederick Smith’s hymenoptera, which supplied much of 
the ma'erial for the British Museum Catalogue, and Mr. 
Stevens’ exhaustive collection of weevils, both the results 
of forty years’ work, are here exhibited. A most in- 
structive series of Grecian hymenopiera, with their 
galleries bored in briars, and some magnificent cole- 
optera from Ashantee, containing beautiful examples 
of Goliiithus Druriiy complete the list of the more note- 
worthy objects. Some important orders are thus without 
special illustration here, but no doubt this will not be the 
last as well as the first of such exhibitions ; and when it 
comes round to the insects again we mav hope to see as 
complete *ets of diptera or neuroptera as ot other ordeis. It 
would be a great advantage to students if such exhibitions 
of limited classes could be periodically instituted by loan, 
and Mr. Carrington certainly deserves our thanks lor the 
idea and its successful realisation. 


THE GOVERNMENT RESEARCH FUND 

'TMli: following list of grants to be paid from the 
■1 Government Fund of 4,000/. on the recommenda- 
tion of the Royal Society, during the present year, in aid 
of scientific research, has been sent us for publication : - 

A'. / Pa son a/. 

David Gill, 93, Wimpole Street, \Y. — To defray Expenses 
connected with a Determination of the S .1 ir Parallax by 
Observation of the Diurnal Parallax of Mara C 2^0 

Rev. Dr. Haughton, Trinity College DuMtn. — K>r Aid in the 
Numcncil Reductions of the Tidal Observations made on 
board the Disaster y and Alert in the late Arctic Expedi* 

! on . ... • • 475 

Prof. Fle-ming Jenkin, 3, Great Stuart Street, Edinburgh. — 
For Experimental Investigation* on Friction 45 ° 

W. Chandler Rolierts, Royal Mint, Tower IIill, 1 .. — For 
Researches on Metals and Alloys in a Molten State passing 
through Capillary Tubes .... • 4 2 5 

J. Kerr, Free Church Training College, Glasgow. —For 
Continuation of Electro-Optic and Magneto-Optic Re- 

Rearches ' , • . 45 ° 

J. Norman Lockyer, 16, Penywem Road, South Kensington, 
S. W. — For Continuation of Spectroscopic Ke carchcs £200 
Dr ' ‘ ’• J- Lodge, University College, Gower Street, W.C. — 
For I n\ cm i gations into the KtTect of Light on the residual 
t barge of Dielectrics ; on the Conductivity of Hot Glass, and 
oiher Iranspa>ent Conductors, on Electrolytic Conduction, 

ai.d ut »cr Subjects ... 4 100 

Thomas Stcirenson, Hon. Sec, Scottish Meteorological Society, 
General 1 cast Office Buildings, Edinburgh. — For Aid in 
carrying on a Simultaneous Series of A nemo metrical Observa- 
tion?* at different heights, and in sheltered and unsheltered 
situations ... ... £$ 0 

W. G-llawsy, Car^fT.-For further investigation of the Explo- 
sive I roper ties of Mixtures of Fire Damp and Coal Dust with 
Air r £ loo 

Sir William Thomson, University C olieee. Glasgow.— For Tidal 
Investigations # * ^joo 


For Experiments in Magnetisation of different Dualities of Iron, 
Nickel, and Cobalt under varying Stresses and Tempera- 
tures £ too 

J. E. 11 . Gordon, Pixholme, Dorking. — For Continuation of 
Experimental Measurements of the Specific Inductive Capacity 

of Dielectrics jfioo 

II. Tomlinson, 36, Burghley Road, Uighgate Road.— For Re- 
searches on the Alteration of Thermal and Electrical Conduc- 
tivity produced by Magnetism, and on the Alteration ot 
Electrical Resistance produced in Wires by Stretching /too 
Prof. 11 . Alleyne Nicholson, University of St. Andrews; R. 
Etheridge, jun., Geological Survey Ofiiee, Edinburgh.— For 
Aid in examining the Fauna of the Silurian Deposits of the 
Girvan District, Ayrshire, and in publishing a Descriptive List 

of the same £y$ 

R. Me Lachlan, 39, Limes Grove, Lewisham — For AM towards 
the Expense of Publication of a Revision and Synopsis of 

European Trichoptera £$q 

C. Callaway, Wellington, Shropshire.— For Aid in working out 
the so-called Eruptive Rocks of Shropshiic, and in vcrifjiug 

certain points in Local Geology £2$ 

II. T. Stainton, Mountsfield, Lewisham. — In Aid of the Publica- 
tion Fund of the Zoological Record Association Z>150 

I)r. J. W. Dawson, McGill College, Montreal. — For Aid m 
excavating Erect 'Frees in the Coal Formation of Nova Scotia, 
m lied*, where they are known to contain Reptilian and other 

Remains £50 

Dr. K. 11 . Traquair, Museum of Science and Art, Edinburgh. — 
For Aid in preparing and publishing a Monograph on the 

Carboniferous Ganoid Fishes of Gical Britain £75 

\V. Savillc Kent, St. Heher’s, Jersey. —To pay for Microscopical 
Apparatus for the Further Prosecution of Investigations into 
the Structure and Life-History of certain Lover Pro 0/.01 £50 
Dr. \V. A. Brailey, 38, King’s Road, Brownswood Park, Green 
Lanes, N. — For Researches on the Causes determining the 
Tension of the Globe of the Eye m Man and Animals, ami on 
the Physiological Influence on this 'Pension of such Substance* 
at Atropia, Daturin, F.serinc, and Pilocarpine £25 

E. A. Schafer, University College, Gower Street.— For Pay- 
ment of an Assistant in Continuing his Histological ami Km- 

bryological Investigations £$o 

II. Woodward, 117, Beaufort Street, Chelsea. — For Continua- 
tion of Work on the Fosiil Crustacea, especially with refer- 
ence to the Trilohita and other Extinct Forms, and their 
Publication in the Volumes of the Palscontographical So- 
ciety £75 

Prof. II. G. Seeley, 61, Adelaide Road, N.W. — For an 
Examination of the Structure-, Affinities, and Classification of 

the Extinct Rcptilia and Allied Animals 475 

Dr. C. R. A. Wright, St. Mary’s Hospital, Paddington. — For 
Continuation of Kesearche* on Certain Point* in Chemical 
Dynamics; on the Determination of Chemical Affinity in 
Terms of Electrical Magnitudes; and on some of the lesser- 

knowrn Alkaloids 4 100 

Piof. C. Schorlcmmer, Owens College, Manchester. — For Con- 
tinuation of Researches into (i) The Normal Paraffins. 

(2) Subcrone. (3) Aurin 4 100 

Prof. E. J. Mills, 234, East George Street, Glasgow.— For a 
Research on Standard industrial Curves £100 


Personal . 

J. Allan Broun, 9, Abercom Place, St. John's Wood, N.W„ — 
For Continuation of Correction of the Errors in the published 
Observation* of the Colonial Magnetic Observatories £i$o 
Dr. J. P. Joule, 12, Wardlc Road, Sale, near Manchester.— For 
an Exhaustive Inquiry into the Change which takes place in 
the Freezing and Boding Points of Mercurial Thermometers 
by long Exposure to those Temperatures ... ... £200 

Prof. W. K. Parker, 36, Claver Ion Street, S.W.— For Assistance 
in Continuation of Researches on the Morphology of the Ver- 
tebrate Skeleton and the Relations of the Nervous to the 

Skeletal Structures chiefly in the Head 4300 

Prof. A. H. Garrod, 10, Harley Street, W.-For Aid towards 
Publication of the Second Fasciculus of an Exhaustive Trea- 
tise on the Anatomy of Birds ••• £ to ° 

Rev. J. F. Blake, ti, Gauden Road, Clapham, S.W.— Few Aid 
in continuing the Publication of a Synopsis of British Fossil 

Cephalopoda J* lQO 

Dr. W. A. Brailey, 38, King’s Road, Brownswood Park. Green 
Lancs, N.— For Researches on the Games determining the 
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Tension of the Globe of the Eye in Men and Animals, and on 
the Physiological Influence on this Tension of such Substances 

as Arropia, Daturin, Eserine, and Pilocarpine ^25 

Dr. C. R. A. Wright, St. Mary’s Hospital, Paddington. —For 
Continuation of Researches on certain Points in Chemical 
Dynamics ; on the Determination of Chemical Affinity in 
Terms of Electrical Magnitudes ; and on some of the lesser- 

known Alkaloids £200 

Prof. Schorlemmer, Owens College, Manchester.— For Continua- 
tion of Researches into (1) the Normal Paraffins, (2) Suberone, 

(3! Aurin £150 

W. N Hartley, King’s College, Strand, — For Investigation of 
the Fluid Contents of Mineral C ivities ; of the Properties of 
the Phosnhate of Cerium ; nf Methods of Estimating the 
Carb mic Acid in small Samples of Air ; and of Photographic 

Spectra £150 

Dr. Armstrong, I^ewiaham Village, S.E.— For Continuation of 
Researches into the Phenol Series £250 


THE SOURCES OF LIGHT 1 

\XTHEN the sun rises in the* morning, the darkness of 

* * the night seems to fade away, and, wherever wc 
look, without or within, all the air and space about us 
appears to be full of light. When evening comes again, 
the daylight disappears, and the moon and the stars give 
us another light. In the house we start the lamps, and 
they give us another light. Out-of-doors, in the dusky 
meadows, we sec the fire-flies darting about, and giving 
out pale sparkles of yellow light as they fly. We look to 
the north in the night and see the aurora, or we watch 
the lightnings flash from cloud to cloud, and again wc see 
more light. 

This light from sun and moon, the stars, the fire, the 
clouds, the sky, is well worth studying. It will give us a 
number of the most beautiful and interesting experiment., 
and by the aid of a lamp, or the light of the sun, wc ran 
learn much that is both strange and curious, and perhaps 
exhibit to our friends a number of (harming pictures, 
groupsof colours, magical reflect ions, sped rescind shadows. 
All light comes from bodies on the earth or in the air, or 
from bodies outside of the atmosphere ; and these bodies 
wc call the sources of light. Eight from sources outside 
of the atmosphere we call celestial light, and the sources 
of this light are stars, comets, and nebula*. The nebula* 
appear like flakes and clouds of light in the sky, and the 
comets appear only at rare intervals, as wandering stars 
that shine for a little while in the sky and then disappear. 
The stars are scattered widely apart through the vast 
spaces of the universe, and they give out their light both 
day and night. The brightest of these stars is the sun. 
When it shines upon us, the other star*, appear to be lost 
in the brighter light of this greater star, and we cannot see 
them* At night, when the sun is hid, these other stars 
appear. Wc look up into the sky and see thousands of 
them, fixed points ol light, each a sun, but so far away 
that they seem mere spots and points of light. Resides 
these stars are others, called the planets, that move round 
the sun. These give no light of their own, and we can 
only see them by the reflected light of the great star in the 
centre of our solar system. .Among these stars arc the 
Moon, Venus, Mars, Jupiter, and many others. We might 
call celestial li$ht starlight ; but the light from the great 
star, the sun, is so much brighter than the light of the 
others, that we call the light it gives us sunlight, and the 
light from the other suns we call starlight. For conve- 
nience, we also call the reflected light from the planets 
starlight, and the ’light from our nearest planet wc call 
moonlight 

Terrestrial light includes all the light given out by 
things on the earth, or in the air that surrounds the earth. 

* From « forthcoming volume of the 4f Nature Series Light : ft Series 
of Simple. Entertaining, ftad Inexpouehre Experiments in the Phenomena 
oHUjCht^fer rite Ute or Students of Every Age," hy Alfred II. Slayer nod 


The most common light we call firelight, or the light that 
that comes from combustion. When we light a lamp or 
candle, we start a curious chemical action that gives out 
light and heat The result of this action is fire, and the 
light that comes from the flame is firelight When a 
thunder-storm rises, we see the lightning leap from the 
clouds, and give out flashes of intensely bright light. 
Sometimes, at night, the northern sky is full of red or 
yellow light, darting up in dancing streamers, or resting 
in pale clouds in the dark sky. You have seen the tiny 
sparkles of light that spring from the cat’s back when you 
stroke her fur in the aark, or have seen the sparks that 
leap from an electrical-machine. All these — the aurora, 
the lightning, and the electric sparks — are the same, and 
we call such light electric light. 

Sometimes, in the night, we see shooting-stars flash 
across the sky. These are not stars, but masses of 
matter that, flying through space about the earth, 
strike our atmosphere and suddenly blaze with light. 
The friction with the air as they dart through it is so great 
that these masses glow with white heat, and give out 
brilliant light. Two smooth white flint pebbles, or two 
lumps of white sugar, if rubbed quickly together, will 
give out light, ana this light we call the light from 
mechanical action. 

Sailors upon the ocean sometimes sec, at night, pale- 
yellow gleams of light in the water. A fire-fly or glow- 
worm imprisoned under a glass will show, in the dark, 
bright spots of light on In*, body. A piece of salted fish 
or chip of decayed wood will sometimes give a pale, cold 
light in the night; and (ertain chemicals, like Bologna 
phosphorus and compounds <>f sulphur, Jiine. strontium, 
and barium, if placed in the sunlight in glass vessels and 
then taken into the dark, will give out dull-coloured lights. 
All these — the drops of tire in the sea, the glow-worm, the 
bit of decayed wood, and these < liernicals— are sources 
of the light called phosphorescence. 

These are the souices nt light the stars, the fire, 
electricity, friction, and phosphorescent substances. We 
can study the light from all of them, but the light from 
the sun or a lamp will hi the most convenient. Thelightof 
the sun is the brightest and the cheapest light wc can find, 
and is the best for our experiments. A good lamp is the 
next best thing, and in experimenting wc will use either 
the sun or a lamp, as happens to be most easy and con- 
venient. 

The He! iost at. 

In looking out of do^rs in the daytime w*e find that the 
sunlight fills all the air, and extends as far as wc can see. 
It shines in at the window and fills the room. Even on 
a cloudy day, and in rooms where the sunshine cannot 
enter, tnc light fills cventhng, and is all about us on 
even side. Now, in stud>ing light we do not wish a 
great quantity. We want only a slender beam, and we 
must bring it into a dark room, where we can see it and 
walk about it and examine 11 on every side, bend it, split 
it up into several beams, make it pass through glass or 
water, and do anything else that will illustrate the law*s 
that govern it. . 

Choose a bright, sunny day, and go into a room having 
windows through which the sun shines. Close the 
shutters, curtains and blinds, at all the windows save one. 
At thin window draw the curtain down till it nearly closes 
the w indow, and then cover this open space with a strip 
of thick w rapping-paper. Cut a hole in this paper about 
the size of a five-cent niece, and at once you will have a 
slender beam of sunlight entering the hole in the paper 
and falling on the floor. Close the upper part of the 
window with a thick shawl or blanket, aad, when the 
room is perfectly dark, our slender beam of light will 
stand out clear, sharp, and bright. 

As soon as wc begin to study this beam of light, we 
find two toifr matters that may give us trouble. The sun 
docs not fund still in the sky, and our beam of HgM 
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keeps moving. Besides this, the beam is not level, and 
it is not in a convenient place. We want a horizontal 
beam of light, and some means of keeping it in one place 
all day. An instrument that ivill enable us to do this, 
and that can be adjusted to the position of the sun in the 
sky at all seasons of the year and every hour of the day, 
may be readily made, and will cost only a small sum of 
money. 

We give several drawings giving different views of such 
an instrument and some of its separate pans. It is 
called a heliostat, and we shall find it of the utmost value 
in our experimenting in light, heat, souni, electricity, 
and other branches of physical science. 



1 2 3 &■ * 7 fc ‘ 


drawing represents a front-view of the helio- 
stat. The second drawing gives an end-view, and we 
can now make one by simply following these few direc- 
tions . 1 he part marked A in the two drawings is a piece 
ot pme hoard, 23 inerts (58 4 centimetres; wide and two 
or more feet long, or as long as the window where it is to 
be used is wide. Any boy who can use plane and saw 
can make this piece of work out of common inch-board, 
“ > ou have no pieces so wide as that, it can be 
lade of two or more pieces fastened together with cleats ; 
but. m this case, all the cracks must be close and tight. 
In the middle of this board, cut a round hole s inches 
(127 centimetres) in diameter, with its centre 8 inches 


from the bottom of the board. In the first drawing this 
hole can be seen at B, and in the second drawing it is 
shown by dotted lines at «. On one side of the board 
screw two iron brackets, using brackets measuring 14 
inches (35*5 centimetres) by 12 inches ^305 centimetres). 
These brackets are placed one on each side of the hole 
in the board, and arc placed 14 inches (35 5 centimetres) 
apart, and with the short Arm of the bracket against the 
board. In the first drawing the two brackets are shown, 
and in the second drawing one is shown in profile, and 
they are marked c in both drawings. On the end of the 
brackets is placed a fiat piece of board, inches (16*5 
centimetres) wide and 14 inches (35*5 centimetres) long, 
or long enough to reach from one bracket to the other. 
This board may be screwed up to the brackets, and thus 
make a shelf. Care must be* taken in fastening this shelf 
to the brackets to place it so that the outside edge of the 
shelf will be 16 inches (40*6 centimetres) from the large 
board. On the outside edge of this shelf another board, 
7 inches ti;'S centimetres) wide, is placed upnght, and 
secured with screws and small strips of wood at the ends, 
as in the drawing. This shelf, with the wooden hack, i> 
marked i> in the drawings. 

These things make the fixed parts of the heliostat, and 
wc have next to make the movable pails, or the machinery 
whereby it can be adjusted to the movement of the sun 
in the heavens. First, get out a fiat piece of boa id 10$ 
inches \2b*7 centimetres) long, indies (iff centimetres") 
wide, and b inch (12 millimetres) thick. Then make a 
fiat, half-round piece, shaped like the figure matked 
This piece must be | inch (7 millimcties) thick, 5A inches 
(14 centimetres) along the sti. light .side, and with the 
circular part with a radius of 3 inches (7 b centimetres). 
A hole, i inch (12 millimetres) in diameter, is made in 
this, as represented in the drawing, and then the half-round 
piece must be screwed to the flat piece of w ood we just cut 
out. In the part marked N in Fig. 1 you will see these two 
pieces fastened together. The piece marked 1 is the most 
difficult piece of all. It should be made of ash or some 
hard wood. One end is square, and lias a deep slot cut 
in it; the rest is round, and maybe 1$ inch 132 milli- 
metres in diameter. The squate part must l»e large 
<Tiough to slip over the lialf-ciicular piece, as is shown 
at u. A hole, £ inch (12 millimetres in diameter, is cut 
in the two ends, as marked by dotted lines at J , and 
through these holes an iron bolt and nut are fitted, so as 
to hold the circular piece, (;, and yet allow it to turn freely 
in every direction. A hole, 1 j inch (32 millimetres) in 
diameter, is cut through the triangular piece of wood K, 
as shown by the dotted lines, and then this block is 
securely fastened to the back of the large board, as showm 
in the second drawing. An opening of the same diameter, 
and having the same direction, is also cut through the 
board, and the movable piece, marked I, is put through 
this hole, as in the drawing. Finally, we want a wooden 
washer, 3^ inches (87 centimetres; wide, as repiesented 
at M. 'i’fiis wc slip over the long wooden handle, as 
shown in the second drawing, and this washer rests on 
the blork K, the top of which is 3$ inches square. This 
makes all the movable parts of the heliostat, and, when 
we have put in the mirrors, the instrument is finished and 
ready for use. We must have tw r o mirrors, one 6 inches 
(15 '2 centimetres) square and one 10 inches ^54 centi- 
metres; long and 6 inches (15*2 centimetres; wide. These 
may be made of common looking-glass : but plate-glass 
with silvered back is far better, and costs only a little 
more. 

Any carpenter can make this instrument, and the cost 
will be about as follows ; Wood, 50 cents ; labour, $ 1.75 ; 
glass, 81 ; iron nut, 5 cents ; brackets, 50 cents— total, 
$3.80. When finished, the instrunu nt should have a coat 
of shellac- varnish, and, when this is done, the mirrors 
may be put in place, and fastened on with very heavy 
bands ©f rubber. This will enable us to take the glasses 
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off when the instrument is not in use, and if the elastic 
bands or rings are very strong, they wiU answer perfectly. 
The long mirror is to go on the movable piece at N, and 
the small mirror stands on the shelf, facing the opening in 
the board, at O. This mirror stands at the angle shown 
in the next drawing (Fig. 2), and the other mirror is ad- 
justed to the sun at its various positions in the sky at 
different seasons of the year. 

Here is a diagram showing the position of the handle 
of the heliostat, and the mirror for different seasons and 
in different parts of the country. The handle must be 
placed on a line parallel with the axis of the earth, and 
the four dotted lines give its position when the heliostat is 
to be used in Boston, New York, Washington, and New 
Orleans. This also causes the block of wood marked K 
to have a slightly different shape, so that the hole through 
it will be in the middle. The dotted line marked “ At 
Equinox ” shows the path of the light from the sun, and 


which is the heliostat. In the centre of the piece of card- 
board is the small hole where the light enters the room. 
A boy is holding one end of a long piece of linen thread 
just at the bottom of the hole in the card, and another 
boy has drawn the thread out straight and tight, so that 
it just touches the beam of light throughout its length. 

Were you to try this experiment, you would see that the 
thread would suddenly be lighted up throughout its whole 
length, and would shine in the dark room like silver. 
Then if the boy allows the thread to become slack and 
loose, or if he lowers it even a very little, it will disappear 
in the darkness. If he raises and lowe r s it quickly, it 
will seem to appear and disappear as if by magic. 

This is a very pretty experiment ; but we must not stop 
to look at its merely curious effects. Try it over several 
times, and see if it does not show you something about 
the beam of sunlight. Plainly, if the thread is lighted 
up its whole length when it is straight, then the beam of 
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the three dotted lines show the paths of the reflected light 
as it passes from one mirror to the other. The (xisilion 
of the movable mirror is also shown in the positions it 
has at the summer and winter solstices. 

First Experiment % pith the Heliostat 

Choose a bright sunny day, and take the heliostat into 
a room having a window facing the south. Raise the 
sash and place the instrument in the window, nnd fasten 
it there so that it will be firm and steady. Before closing 
the window down upon it, move the larger mirror on its 
axis till it reflects a beam of light into the small mirror. 
Then turn the handle to the right or left, and a round, 
Korixontal beam of light will enter the room. When this 
is done, close all the windows, so as to make the room as 
dark as possible. To do this, shawls or blankets or 
enamelled cloth will be found useful inside the curtains 
and shutters. Then get a piece of cardboard, about (\ 
inches (15*2 centimetres) square, and lay a five-cent piece 
in the centre, and, with a knife, cut a hole in the card just 
the size of the coin. Then fasten this, with pins or tacks, 
over the opening in the heliostat. 

We have now a slender beam of light in a dark room. 
Walk about and ttudy it from different sides. See how 
straight this slender bar of light is ; it bends to neither 
the left nor the right, but extends across the room in an 
absolutely straight line. As the sun moves, turn the 
handle of the heliostat to keep the light in place. 

Here (Fig. 3) is a picture of a dark room, in the window of 
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light must be straight also. Here we discover something 
about light ; wc lear that it has a certain property. 
Our experiment shows that light moves in straight lines. 

Experiment with Cards ana a Lamp . 

1 Iere (Fig. 4) is a picture representing three little wooden 
blocks placed in a row upon a flat, smooth table, and 
fastened to them arc three postal-cards, so that they will 
stand upright. At the end of the table is a small lamp. 
This is all we need to perform another experiment, that 
will show us the same thing we observed with the beam 
of light from the heliostat. To make these things, get 
a piece of wood 10 inches (25*4 centimetres) icng. 3 
inches (76 millimetres) wide, and i£ inch (37 millimetres) 
thick, and saw it into 5 pieces, each 2$ inchc" 04 milli- 
metres) long. Next make three slips of pine, 4 inches 
■' 10 centimetres) long, 3 inches (76 millimetres) wide, and 
i inch (4 millimetres) thick. Having made these, get 
three postal -cards, and lay them flat on a board, one over 
the other, lust here we need a tool for making small 
holes and doing other work in these experiments ; and we 
push, with a pair of pliers, a cambric needle into the end 
of a wooden penholder or other slender stick, putting the 
eye-end into the wood, and thus making a needle-pointed 
awl. Measure off one-half inch from one end of the top 
postal-cartLjMKl with the awl punch a hole through them 
all, just Infr-way from each siae. Lift the cards up, and 
with a sharp penknife pare off the rough edges or the 
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boles, and then run the needle through each, so as to 
make the holes clean and even. 

Take one of these cards and one of the wooden slips, 
and put the card squarely on one of the woolen blocks 
and place the slip over it, and tack them both down to 
the block. This will give us the cards and blocks as 
shown in the picture. When each card is thus fastened 
to a block, we shall have two blocks left. These we can 
lay aside, as we shall need them in another experiment. 

Now light the lamp, and place one block on the table, 
quite near the lamp. Look at the lamp carefully, and see 
that the flame is just on a level with the hole in the card. 
If it is too high or too low, place some books under it, or 
put the lamp on a pile of books on a chair near the table. 
Take a chair and sit at the opposite end of the table, and 
place another card before you. Now look, through the 
hole in this card, at the first card befoic the lamp. If 
the table is level, you will see a tiny Mar or point of light 
shining through the holes in the two cards. Without 
moving the eve, draw the third card into line between the 
others, and in a moment you will see the yellow star 
shining through all three cards. 

Next take a piece of thread and stretch it against the 
sides of the three cards, just as they stand, and immedi- 
ately you sec that they are exactly in line. The hole-, m 
the cards we know are at the same distance ftom the edges 
of the cards, and our experiment proves that the beam of 
light that passed through all the holes must be straight, 
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or wc could not have seen it. The card** arc in a straight 
line, and the beam of light must also he straight. This 
experiment, like the first, shows us that there is a law or 
rule governing the movement of light, and that law is, 
that light moves in straight lines. 

Move the lamp as near to the edge of the table a* 
possible, and then bring one of the c aids dose to the 
lamp chimney. Then change your seat, and repeat this 
experiment several times in different directions. Kadi 
time you will sec exactly the same tiling, no matter in 
what direction the light moves from the lamp. The lamp 
mav be moved from one side of the table to the other, 
and in ever)' direction we shall find the light moving in 
exactly straight lines from the source of light. This i< 
™e whether the source be the sun, a lamp, or a star 
side < ? n . Wa ^ about the lamp and sec it from ever) 
north nr can Pl acc our three cards in any direction 
^ th > U P or down, cast or west, or in any and 
result ecllon * ai *d every time it will give the same 

fcn, nd out the law by which light moves 
source of light.* 0 Straifiht iincs in directions from the 

thiS’T! h.ch’ tH^ c uU r T ii,y ‘!r k ot A n T£ er 01 

nlantma an laws are made useful. A farroes 

of starf a &ail n^^' * n *** ra, *>nier fixing tbc positions 
law thi slecnn K kis ship by night, employs this 

law: tbc first, to arrange his titles m straight lines; the 


second, to measure out vast angles in the sky ; and the 
third, to lay the courses of his snip in safety. Each em- 
ploys these laws with certainty and safety, because they 
are fixed and never change. 


OUR ASTRONOMICAL COLUMN 

Doubi.V Stars.— Vol. xliiL of the Memoirs of the 
Royal Astronomical Society contains two series of micro- 
metrical measures of double stars. The first, by Mr. 
Knott, includes measures taken near Cuckfield, Sussex, 
between the years i860 and 1873, with a refractor by 
Alvan Clark, having an aperture ot 7J inches, one of the 
instruments formerly in the possession of the Rev. W. R. 
Dawes. Measures of most of the well-known binaries 
will be found in this series, as also of a number of objects 
not so frequently under observation. Amongst the Utter 
is the suspected variable, V Tauri, which has been 
observed on several occasions since November, 1863 ; 
D’Arrest first pointed out that this star, supposed to be 
variable by Mr. Ilaxcndell, is really double ; it is included 
in Schbnfeld’s last catalogue of suspicious objects with 
the query, 44 wclche Component!* veranderlich ? " Mr. 
Knotrs observations throw no light on this point, as he 
appears to have failed to notice any certain traces of 
change. A note referring to a star near fj Lconis deserves 
attention. Smyth, in his Ciu/e of Celestial Objects , gives 
a measure, or, as it should perhaps be termed, an estima- 
tion of the position of a companion to this bright star, 
which he calls an eighth magnitude, and dull reposition 
1 1 4 , distance 298". At the epoch 1864 38 there was no 
star of such magnitude in this place, but Mr. Knott 
measured one which by the method of limiting apertures 
was found to be 1 1 6m., position 115' 4, distance 303 '*5. 
The inference, especially in presence of Smyth’s judg- 
ment of the colour of his companion, must be that we 
have here a new variable star. The Jhtri hmustcrung has 
nothing in this position. 

The other scries of double star measures to which we have 
referred emanates from the Temple Observatory, Rugby, 
and forms the second catalogue issued by Mr. Wilson 
and Mr. Seabrolrc. The previous catalogue was printed 
in the preceding volume of the Memoir s % and contains 
some introductory remarks that are wanting in the present 
one. The selection of objects and the instrumental 
means appear to be the same ; the stars arc found either 
in the Dorpat Catalogue or in the Tulkowa Catalogue of 
1850. Amongst them may be noted 0.2. 298, the first 
measures of which by the discoverer gave, lor 1846*49, 
position 1 83° *8, distance i"* 19, while the Temple Obser- 
vatory measures, 1873*48, assign for the position 232', 
with an estimated distance, o" 45, and the intermediate 
measures by Baron Dembowski, in 1866, confirm the 
change in angle and distance. A great change is re* 
marked in Z 651 ; at the epoch 1829*67 we have, position 
101 8, distance io"* 82, whereas the Rugby measures give 
for 187 5’ 1 8, position 59°*3, distance i 6"*26. In this case 
it is probable that the alteration is caused by proper 
motion of one of the components : thus the measures 
may be reconciled, if we suppose an annual motion of the 
principal star of about 0**243 > n the direction 1 7°'9- Of 
32 Ononis it is remarked 44 not divided, perhaps binary, 1 * 
and the angle for 1874*1 is 198°*5 ; between 1830 and 
1853 the distance appears to have been about one second 
without any decided change in the position, which by a^ 
mean of Struve, Dawes, and Jacob was 203° 6 ; the star 
seems to require further attention. Of 33 Regasi, another 
object measured at Rugby, Struve remarks 44 comes in 
crelo prorsus quiescit/* or in other words the change in 
angle and distance noted between his measures in 1829 
and 1851, is due to the proper motion of the principal 
star, which, according to Madler, amounts to 34"*o in the 
century, in the direction 93 •*$. Mr. Wilson*! measures 
of 0.2. ju confirm the marked diminution of distance 
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mentioned by Dembowski in A.N \ 1823— proper motion of 
one component is no doubt here also the cause of change* 

These catalogues of double-star measures made at the 
Temple Observatory are meritorious productions from an 
institution not exclusively devoted to a regular course of 
observations, but also occupied in endeavouring experi- 
mentally to interest the youths of the school in astro- 
nomical science, with the hope that some, to use the 
words of the last Annual Report of the Royal Astronomical 
Society, “ may hereafter join that band of amateurs to 
whom is owing much of what is most characteristic of 
English astronomy." 

While referring to this Report it occurs to us to mention 
an article by O. Struve on the Baron Dembowski's long 
series of measures of double stars which is not noticed in 
the address of the President of the Society, on the occa- 
sion of the richly-merited award of the gold medal to 
the Italian astronomer. It is published m vol. viii. of 
the Vierteljahrsschrift tier adronomischcn Gcscllschaft. 
After a general outline of the Baron's work, there is given 
an index to the volumes and numbers of the Astrono - 
mischc Nachtichtcn , in which his measures have appeared, 
and which, though not entering into much detail, is useful 
in their present scattered state. Is it too much to hope 
that eventually the results of the indefatigable Gallarate 
observer, may be presented in a collective form, at least 
as regards their annual means ? 

Schmidt’s Lunar Chart.— It is understood that this 
great work, which has been engraved at the expense of 
the Prussian Government, will, with accompanying letter- 
press description, be ready for issue in the course of a few 
weeks. We believe Prof. Auwcrs, of Berlin, is superin- 
tending its publication. 

Tempkl’s Comet of Short Period (1873 II.) — It is 
probable that the period of revolution of this comet, 
determined by Mr. W. E. Plummer, from observations 
extending from July 3 to October 20, will not be found to 
require very material correction ; according to his orbit, 
the comet cannot attain the distance of Jupiter in its 
aphelion, and as at the last passage through this point, 
the planet was distant from it 770 (the earth’s mean 
distance « 1) perturbations during the actual revolution 
are likely to be small. Assuming, then, with Mr. Plummer, 
that the revolution occupies 1,850 days, the comet may 
again arrive at perihelion about July 19*5 in the present 
year. Reducing the perihelion and node to 1878*0, we 
have the following expressions for the comet’s heliocentric 
co-ordinates referred to the equator : - 


X ~ r [9 9921a] sill (r ♦ 30 518) 

r - r (9 98170J sin (r + 310 7'U) 
s « r 19-53313] * 1 " + 274 53 1) 

Combining the co-ordinates thus found with the 
X, Y, Z of the Nautical Almanac , and taking July 19*5 
for the time of perihelion passage, the following apparent 
track results 

rah. G.M.T. 


April 20 
May 20 
June 19 
July 19 
August 18 

The comet would be nearest to the earth on July 29, and 
brightest about that date. With such a course it should 
be well observed. Though, possibly, observations may 
have been made later than October 20 in 1873, so far as 
we know none such have been published. Mr, Plummer's 
elements will be found in the Men fitly Notices R.A.S. for 
December, 1873. 

1 Since the above was written, we learn that Herr 
Schulhof is engaged upon this comet, with the view to 
providing an ephemeris for the approaching appepance.J 


Right 

North Polar 

Distance 

As cruft too. 

DLunce. 

Ir.in Earth. 

2M I 

>»5 $<• 

I *025 

297 53 

o.i 50 

O 708 

7 

US 12 

O 4S8 

334 4* 

104 $0 

0*370 

347 ** 

II845 . 

0’3w 7 


GEOGRAPHICAL NOTES 

American Longitudes. —The United States Hydro- 
graphic Office is continuing the work of establishing 
secondary meridians of longitude by the electric tele- 
graph. Lieut-Commander F. M. Green, U.S.N., with 
the same officers who have been engaged in similar work 
in the West Indies for some time past, has commenced 
the determination of South American meridians by mea- 
suring from the Royal Observatory at Lisbon through the 
cables of the Brazilian Submarine Company to Madeira 
and St. Vincent. The measurement will be continued by 
way of Pernambuco to Bahia, Rio de Janeiro, Buenos 
Ayres, and Valparaiso. The longitude of the Royal 
Observatory at Lisbon will shortly be determined with 
great exactitude by electrical measurement from London 
and Paris. The expedition has met with the most grati- 
fying and cordial assistance from the officers of the 
Portuguese Government and the authorities of the tele- 
graph companies. 

New Guinea.— The statement that gold has been dis- 
covered in New Guinea by Mr. Goldie, a plant-collector 
sent out by Messrs. Williams and Co., has caused con- 
siderable excitement in the Australian Colonies, but a 
letter in yesterday's Times , from the Rev. W. G. Lawes, 
who has just returned from a three years' residence on 
the south-east coast, ought to make would-be gold-hunters 
cautious. As yet the metal has been found in almost 
infinitesimal quantities, and we heartily support Mr. 
Lawes’ recommendation that Government ought to take 
some means to prevent a rush of adventurers who would 
be sure to demoralise the people, and change to hostility 
their present decidedly friendly disposition towards white 
men. It is for the interests of the scientific exploration 
of the country that this friendly disposition should be 
maintained. We may state that Mr. C. S. Wilkinson, 
Government Geological Surveyor of New South Wales, 
inferred two years ago, from the rock specimens brought 
back by Mr. Madeay, that gold would probably be found 
in New Guinea, but he refrained from publishing the fact, 
he states, fearing it might cause a rush. Mr. Wilkinson 
states that gold is not likely to be found more plentifully in 
New Guinea than in the vast auriferous formations of 
New South Wales. 

African Exploration.— Dr. Emin Effendi, who in 
1876 travelled with Gordon Pasha to the Somerset River, 
sends from Mruli to Dr. Petermann, a sketch dated 
November last, of his second journey from Magungo on 
the Albert Nyanza, across Kirota and Masindi to Mruli 
in August last, and from Mruli to Mpara-Njamoga, in the 
south of Masindi, and back to Mruli (in September and 
October). Sir Samuel Baker, it will be remembered, 
found Kaba Rega, the lord of Ungoro, utterly intract- 
able ; but Dr. Emin Effendi spent a month alone with 
him, showing the impossibility of anticipating the chances 
of such travels. In November Dr. Effendi was to go 
from Mruli to Uganda and Karague, and thence, accord- 
ing to Gordon Pasha's desire, to reach, if possible, Lake 
Akanyaru, the Mfumbiri Mountains, and Ruanda. 

Arctic Exploration. — The U.S. Senate has passed 
the Bill for allowing the Pandora, which has been 
chartered by Mr. James Gordon Bennett for an Arctic 
Expedition, to sail under the American flag, and for 
permitting United States naval officers to be detailed 
for service on board that vessel during the proposed 
expedition. 

Petermann*s Mm hkilungen. — As a sequel to a 
former paper on the distribution of the sedimentary for- 
mations of Europe, Petermann's Mitthcilungen for March 
contains another on Europe during the two glacial periods, 
accompanip#by a map. The paper on the distribution of 
palms tt Concluded, and the first instalment of a summary 
of exploration of the Ogovd given, accompanied by a 'map. 
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The April part will contain a long paper, with map, by 
Prof. Hertzberg, on the Ethnology of the Balkan Peninsula 
in the fourteenth and fifteenth centuries, and the con- 
clusion of the paper on Prod Nordenskj old’s proposed 
expedition from Norway to Behring's Straits. There is 
also the itinerary (with map) of a journey between Ozaki, 
Kioto, Nara, and Ominesanjo> in Nippon, Japan, by Dr. 
Knipping. 

American Geographical Socicty.— In the Bulletin 
of the Society, No. 5 (1876-7) ** found a pretty full 

account of the work of the American Palestine Explora- 
tion Society, by Dr. Merrell, and a paper on a trip up the 
Magdalena, and among the Andes, by Mr. J. A, Bennett, 
U.S. Consul at Bagotd. At the meeting of the society on 
February 27, the president, Chief-Justice Daly, gave his 
annual address, summing up in an interesting and com- 
plete manner the geographical work of the past year. 

Berlin Geographical Society.— The fiftieth anni- 
versary of the foundation of this Society will be celebrated 
in the Kaisersaal of the Flora. The Crown Prince of 
Germany, several ministers, and numerous foreign 
guests, are expected to be present at the festival, which 
will begin on April 31. The last three numbers for 1877 
of the Vcrhandlungcn of this Society contain some 
papers which may interest geographers and ethnologists. 
Among these (in No. 8) are a papier by Prof. Virchow on 
“ The Anthropology of America,” and in the same number 
a paper on “The Hygiene of the Tropics,” by Herr 
Falkenstein ; in No. 10 a paper by Dr. Hildebrandt on 
his travels in Fast Africa, in his attempt to reach Mounts 
Kenia and Kilima-Njaro, to which wc have already 
referred. 

Sumatra. — The Dutch Geographical Society has 
recently received important news from the Expedition in 
Sumatra. MM. van Hasselt and Veth report that in the 
course of their exploration of the southern highlands of 
Padang, they ascended the Peak of lntlrapura, the 
highest mountain in Sumatra. From the summit of this 
volcano they had an extensive view over the land and 
lakes of Korintji. The travellers also report that of late 
they had met with less enmity on the part of the inde- 
pendent chiefs than at the outset of their expedition. 


NOTES 

During the field operations of one of the parties connected 
with the U.S. Geological Survey of the Territories, in charge of 
Prof. F. V. Hayden, portions of south-western Colorado, north- 
western New Mexico, and north-eastern Arizona, were traversed, 
embracing that broken-up country occupied in remote times by 
U race of people who were known as the cliff-dwellers. This 
subject is well known to readers in general, but we must recur to 
it again so as to be able to reach the importance of the discovery 
to be described. In one of the cahons, known os the C haco, 
Mr. II. W. Jackson made detailed investigations and measure- 
ments of the immense ruined buildings. In one of the nrroyis 
or dry water-courses, the sectional view of the alluvial deposit 
WA% ” posed to a depth of about sixteen feet. Fourteen feet 
beneath ihe surface, a layer of pottery and dim: came to view. 
This may not &eem strange, as, in a comparatively narrow valley, 
dirt and gravel to the depth of fourteen feet might be deposited 
in a short term of years. But ten feet above this layer the 
foundation waUt of ancient buildings were visible, built upon 
layer of gravel and sand. These were in time covered 
with the alluvium upon which now stand the famous ruins, of 
which no history is extant, and of the builders of which no history 
will ever be known. How many mges have passed since the 
lower or first bed was the surface upon which moved the nume- 
rous hordes, of which all evidence at present is hidden behind 
the veil of the dark past? Now, a skull comes to view upon 
tfct layer of pottery, which is beneath two eras of occupation 


and semi-dvilbatton. This skull, in its contour, is unique. Its 
closest relations are the ancient Mexicans, Peruvians, Caribs, and 
Natchez. There is an extraordinary flattening of the upper 
posterior portion of the head (posterior parietal), which b evident 
in those figured in Morton's Crania AmmSin*. The contents of 
the skull as found, consists of sand, which b now as hard as 
ordinary agglutinated sandstone, and has, in nearly all portions, 
the appearance of liminite. The skull will be described and 
figured by Dr. W. J, Hoffmann, of the U.S. Survey, and it affords 
another strong link in the chain of facts and hypotheses of the 
cliff-dwellers and the ancient Mexicans being more nearly related 
than is generally admitted or supposed. 

Mr. Park Harrison telegraphs to us from Worthing that 
he has just (yesterday) exhumed, at Cissbury, a contracted skele- 
ton, sixteen feet deep, lying in the centre of the pit, over which 
the cist was found lost autumn. The work will t>e continued 
on Saturday and next week. 

A scrutiny took place on the 18th instant at the Academy 
of Sciences for the nomination of a successor to M. Leverrier 
as mcml>cr of the section of astronomy. The successful candi- 
date was M. Tisserand, the Director of Toulouse Observatory, 
who took thirty- two votes out of fifty-five, against M. Wolf. 
M. Tisserand was the second astronomer of tire Japan Mission 
for the Transit of Venus, which was led by M. Janssen. 

As we have already stated, a subscription list has been opened 
in France for the foundation of n memorial to Claude Bernard. 
A small sub-committee has been formed to obtain subscriptions 
in this country, consbting of Sir James Paget, Dr. J. Burdon 
Sanderson, Prof. Humphry, Dr. Michael Foster, Mr. Fmeit 
Hart, Mr. Romanes, and Prof. Gerald Yco, King’s College, 
to the latter of whom, as honorary secretary of the Physiological 
Society, subscriptions may lie sent. 

Porter and Coates of Philadelphia are almut to bring out 
a new and cheap edition of Wilson and Bonaparte’s “ American 
Ornithology,” three volumes in one, together with 103 new 
plates. 

The report of Major Feilden, the naturalist of the Arctic 
Expedition, is now nearly completed, and will shortly make its 
appearance as a Parliamentary Paper, together with some inter- 
esting additional remarks by Sir George Narei. 

General de Nansoutv publbhed in the beginning of March 
a letter staling that a sum of 20,000 francs was required to com- 
plete the Pic-du-Muli Observatory, of which he is director. 
Three days after the publication of his letter in the XIX me 
Suite, an inhabitant of Calab sent him 5,000 francs, and five 
days later he was presented with a sum of 15,000 francs by M. 
Bitchoftheim, the eminent Parisian banker, whose generosities to 
science we have so often to record. 

// rmvnea grand iccf** U producing its fine RhododendronXCmt 
heads of flowers in No. 1 house at Kew. 

King Humbert of Italy has granted four annual prizes of 
5,000 lire each (about 190 1) for the best productions in art, 
science, and literature. The Academia dei Lincei, at Rome, is 
charged with the annual award and dbtribution of these prizes. 

A competitive trial of German and Swiss chronometers took 
place recently at the Deutsche Seewarte at Hamburg, by order 
of the German Admiralty. The best instrument was fumbhed 
by Herr Crocking, and its performance b said to be superior 
to that of any chronometer examined at Greenwich during the 
last three years. 

Major-General Sir Henry Rawlinson, K.C.B., F.R.S., 
an d Sir John Lubbock, M.P., F.R.S., have been appointed 
trustees of the British Museum in the place of the late Right lion* 
Sir David Dundas and the late Sir William Stirling Maxwell. 
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The death i* announced of Dr. Joseph Henry Corbett, of 
Dublin. The deceased was formerly Professor of Anatomy and 
Physiology, and an Examiner in the Queen's University in 
Ireland. 

We understand that the herbarium of the late eminent 
botanist, Alexander Braun, has been purchased by the German 
Government for the sum of 21,000 marks. 

The cryptogamic herbarium of the late Italian botanist, 
G. De Notaris, has been acquired by the Italian Minister of 
Public Instruction for the Botanic Garden at Rome. 

We are happy to state that a decree has established in Lyons, 
in Bordeaux, and in Besan^on observatories for astronomical, 
meteorological, and borological purposes. For the two former 
towns, and especially for Lyons, this decree is merely an ac- 
knowledgment and regulation of former efforts, but the merit of 
thia measure is not lessened by that consideration, as it puts an 
end to all local opposition. 

Easter being very late this year, the meeting of the delegates 
of the French learned societies will take place in the last days of 
April, only three or four days before the opening of the Interna- 
tional Exhibition. 

At a meeting at the Mansion House last week an influential 
committee was formed to promote the holding of a great agri- 
cultural exhibition in London next year, under the auspices of 
the Royal Agricultural Society of England. Hyde; Park was 
proposed as the place for holding the show. 

A shock of earthquake is reported to have been felt at Debcn- 
bam, a few miles from Ipswich, on Saturday morning. 

Though the cultivation in India of the best quinine-yielding 
species of Cinchona {C. officinalis) has not proved a success, it is 
satisfactory to know that one species at least thrives most 
abundantly in the Sikkim plantations. From a paper read at 
the last meeting of the Pharmaceutical Society by Mr. Wood, 
the Government Quinologist in India, it seems that out of a total 
of about three million trees, comprising four or five species of 
Cinchona it is estimated that there are as many as 2,500,000 
belonging .to the species succimbra . It is from this hark that 
the now well-known 11 Cinchona febrifuge ” is prepared. This 
substance, according to many well known medical practitioners in 
India, possesses to so very nearly the same extent the anti-periodic 
properties of quinine that it may be safely substituted for the 
latter in the treatment of ordinary fevers and ague. 5,000 lbs. 
of this febrifuge, we are told, has already been made and issued, 
and it is now being made at the rate of 4,000 lbs. a year ; the 
demand, however, ia so rapidly overtaking this scale of produc- 
tion that a further extension will shortly be necessary. For use 
it appears in the form of a fine white j>owdcr, which, however, 
becomes in a short time of a pale buff lint. It does not agglu- 
tinate even in the Indian climate. It is freely soluble in weak 
adds and is readily taken up by lemon-juice, which constitutes 
a pleasant vehicle for its administration. 

The Pharmaceutical Sodety of Great Britain has just Issued 
an excellent catalogue of the fine collections of MateriA Mcdica 
and chemical products in their museum in Bloomsbury Square. 
The catalogue is the work of the Sodety’s Curator, Mr. L. M. 
Holmes, F.L.S., and indudes a great deal or information 
regarding the several products mentioned. The alphabetical 
classificati on of the plants according to their genera in each 
order and the numerous references to figures in English, Ameri- 
can, and foreign works will make this book valuable not only to 
students of the collection it illustrates, but also for handy refer* 
ence on the subject generally. 

Those who are interested in the subject of railway brakes will 
obtain much instruction and pleasure by a visit to the offices 
of the Westinghouse Brake Company, at St. Stephen's Palace 
Chambers, Westminster, where the Company's Aufpmatic Brake 


may be seen at work. By an ingenious arrangement the brake- 
power suffident for a train of ten carriages is represented. At 
one view the whole of the apparatus that would be brought into 
play to bring such a train to a stop is seen. A steam-engine 
compresses the air and distributes it through all the tubes and 
the ten reservoirs extending over the whole length of the train, 
and which, by simply turning a handle, acts upon the brakes, 
one of which is ready to clasp each wheel of the train. The 
brake can be applied by engine-driver or guard in little more 
than five seconds, and its action is so powerful that a train going 
at forty miles an hour can be brought to a dead stop in something 
like fifteen seconds and within a distance of about 500 yards. 
The essential prindple of this system is the admission of com- 
pressed air into a cylinder attached underneath a carriage, and 
containing the ends of two pistons acting by leverage upon the 
brakes ; the compressed air is stored in pipes attached to the 
cylinder, and is thus ready for instantaneous admission, which is 
effected by producing a reduction of pressure, and thus opening 
a set of valves that admit the air into the cylinder. The air 
thus admitted acts upon the pistons by pushing them out and 
causing the brakes to clasp the wheels and instantly stop their 
revolution. The distinctive feature of the automatic brake is 
that in case of the train breaking into one or more parts or in 
case of its meeting with any obstruction or leaving the rails, the 
brakes are at once applied automatically, and thus the risk 
of disaster is immensely diminished. Our examination of the 
apparatus has convinced us of its perfect efficiency, which we 
find is testified to by all the railway companies that have used it ; 
and any one who has recently travelled north by the Midland 
Railway must admit that it would be difficult to improve upon a 
system that can bring a long train going at full speed to a stop 
within a few seconds. The brake can be applied with any 
strength, and thus is of great service in going down inclines 
and taking sharp curves. On the apparatus at St. Stephen’s 
Chambers is a nozzle from which the compressed air may be 
allowed to escape, and with which some curious phenomena with 
a hollow elastic ball ore shown. The ball is placed within the 
current of escaping air, and if the tap is kept upright the ball 
is sustained as if by a jet of water, but with little or no revolving 
motion. If the tap be brought to an angle of say thirty or forty 
degrees from the perpendicular, the ball is still sustained by the 
current, receding and advancing In the line of the tap and revolv- 
ing rapidly outwards in the direction of the current, so rapidly 
as to produce a most marked flattening at the poles or sides at 
right-angles to the direction of motion. Ultimately it becomes 
almost a disc. Gradually the axis of rotation changes till it is at 
right -angles to its original position, when the speed of rotation 
diminishes and the ball gradually comes to rest Again it begins 
to spin upon its new axis, going through the same changes 
again and again so long as it is kept within the action of the jet 
In concluson we may say the brakes are comparatively simple 
in construction ; it is almost impossible to put them out of 
order, and they may l>e effectually handled by ordinary railway 
officials. 

Thf. method of coincidences has recently been applied by M. 
Srathmari, to determine the velocity of sound in free air, as 
follows : — A pendulum, whose rate was accurately known, closed, 
at each passage through th® vertical position, a batteiy circuit, 
the line of which was 2*0 m. long, and included two electric 
bell*. When both bells arc placed before the observer, he hears 
them simultaneously. If one be moved a little way off this 
simultaneity ceases ; and if the bell be moved still further a point 
is reached, at which both bells are heard simultaneously again. 
The distance is that through which the sound moves in the 
interval b e tween two successive ringings of the bells. The pen- 
dolasMA the present case, had a period of 0-2961 seconds ; the 
distances at which the sounds of the two bells were heard at 






one* were directly measured, slid the average value (from thirty '• 
me^rements) was 99-35 m. From this the velocity of sound 
in free air = 335 "i 9 m. Reducing the value to that for dry air 
at zero the number obtained is 33**57 This lies about 
midway between Regnault’s value ( 330 * 7 ) and of Moll and 
Van Beck (332-36). 

At a recent meeting of the Berlin Geographical Society, Prof. 
Karsten, of Kiel, read an interesting account of the activity 
of the Commission established in Schleswig-Holstein, which 
has for its object the exact and minute investigation of the 
climatological, physical, and chemical conditions of the Baltic 
and the German Ocean, as well as of the influence which these 
conditions exercise upon organic life. The commission has 
established a large number of stations for making observations of 
the currents existing in these seas, in order to obtain data for the 
understanding of the general laws governing marine currents. 
With regard to animaljlife, the commission has up to the present 
confined its labours to the most important inhabitant of the two 
seas, the common herring, and it has succeeded in determining 
*with certainty the few zoological varieties of this fish, as well as 
in finding its spawning places, and as a result, the artificial culti- 
vation of herrings has already been set on foot. The co mmlssion 
' will now devote its attention to other species of fidi. 

A German Viticultural Society has ju-t been formed at 
Cnssel. For the present the Society intends to take up two 
important matters, viz,, (1) discovering the hot method for the 
destruction of phylloxera, and (2) the suppression of ihe secret 
manufacture of wines by artificial means. 

In Nature (vol. xvii. p. 372) an account i s gi\rn of the diffi- 
culty met with in Australia in getting bees to wmh after a few 
years. A correspondent calls attention to the fact that a similar 
difficulty occurred in California, where it has been obviated bv a 
systematic abstraction of the honey as the beci collected it. If 
this were tried in Australia it might possibly meet the difficulty. 


liihed in the International Scientific Series, end that he will 
be extremely glad of any recent original memoirs, Rnglish 
ar Foreign, bearing on any branch of the subject which the 
authors may incline to send him. 

An International Congress of Botany snd Horticulture will be 
held in Pans on August 16 and following days, under the 
auspices of the Botanical Society and the Central Horticultural 
Society of France, in the rooms of the latter Society, 84. rue 
de Grenelle. A programme of subjects, botanical and horticul- 
tural, is announced, on which papers are esj>ecially invited, as 
well as the exhibition of illustrative s|*rimens, collections, and 
apparatus. One of these subjects is the establishing and fitting 
up of botanical laboratories. The attendance and co*operatiou 
of foreign botanists are cordially invited. 

In the year 1877 no less than S, 000 new publications appeared 
in Italy. Amongst these there were 5,743 new books 
(1876 : 4,323), 1,880 pamphlets (1876 ; 1,524), and 104 new 
journals (1876 ; 256). 

Thk additions to the Zoological Society's Gardens during the 
past week include two Common Marmosets (//aftt/t mo At* A 
from South-East Brazil, presented by Mr. R. lhmaldson ; a 
Three-striped Paradox ure ( Paradox urns ttirirgaha) from India, 
presented by CapL Palrymple ; a Secretary Vulture (.SWyvw- 
tat ms rrptiltt'i'rus) from South Africa, presented by Mrs ra. W. 
Kigg and J. Curtis ; a Green Glossy Starling (I, am ft aodfut 
ihatylfu*) from North-East Africa, a Whtte-cared Bulbul 
(I\nia»otns Imrotis) from India, a Californian (Juail {('allifrfla 
othfontua) from California, presented by Mr*. Arahin, F.Z.S. ; 
a Common Kestrel ( Tittnuneulus ahudnrnt, 0 , European, pre- 
sented by Mr. A. Blumenthal ; a Lion (/•>//. x Ito) from Africa, a 
Variegated Sheldrake ( Tadarna rarity, i/a) from New Zealand, 
received In exchange ; iwo Common Swans ( C)\ r ttux .»/#>/), Euro* 
pcan, deposited; three Black Swanx (t >;•//// r at rat us ), bred in 
the Gardens; a Zebu (Bos indr «j), two Common Badgers 


In a rccem communication to the Belgian Academy on digc^- (Melts /arm), born in the Gardens, 
tion in insects, M. Plateau, after a careful examination of forty 


individuals of various types retires from his former position that 
the digestive juices (in the normal state) arc w.r arid. In 
insects which feed wholly or partly on animal niat'ers, they are 
slightly acid. lie will not, however, concede a constant acidity 
for all insects (which some naturalists affirm' ; and in reply to 
the objection based on the characteristic acidity of the gastric 
juice of vertebrates, he contends that the digestive liquid in 
articulata, insect a, myriapoda, arachnida, and au..ucea is not 
analogous to that juice, but rather to the pancrennc juuc; the 
acidity i> an accessory character and not the s'gn of a physio- 


THE ANALOGIES OF PLANT AND ANIMAL 
LIFE * 

II. 

\ VE may find a kind of analogy for these cases of contradictory 
’ * action — for they really strike one as contradictory. 

The chameleon and the frog arc both affected in a peculiar 
manner by light ; they both change colour in accnt dance with 
variations in the intensity of the light. Moreover, the change of 
colour is pnxluccd by the name mechanism in the two cases ; by 
a kind of contraction and expansion of certain coloured cells in 
their skin. But the curious fact is that chameleons* become 


logical property. The ferment present is evidently something 
quite different from the gastric pepsine of vertebrates. Thus, 
a very little hydrochloric acid, so far from promoting us action, 
retards or arrests it 

A new method, .raid to be more accurate in it< results than that 
of Helmholtz, for determining the tones of the mouth-cavity which 
correspond to the vowels, is recommended by M. Auerbach in 
a recent number of the Attnaltn dcr Phydh. It is based on 
percussion. Having made a long inspiration, you bring the 
mouth into the position corresponding to the particular vowel, 
and then strike the larynx after the manner of physicians, i.e., 
place the middle finger of one hand firmly on it, and strike it 

’ x ^if °. tJwrr hand * A comparatively distinct tone is 

then heard, which varies with the position of the mouth, but for 
» pTenpasit.oo “ the mme. The effects arc perceived 
more du*. n «l y .f the «, previoasly stop[>e d with wax. 
M. Auerbach d«cnb« remit, ofobmrvation by this method. 

M«. A. W B«sett (lecturer o» Botany, St Tbomtu'. 
Hospital, London. S.E.) rwpu*, u, to state that he is engaged 
on an introductory handbook of CryptogaMlc Botany, to be pub- 


darker in sunshine, while frogs* l>ccomc pale in sunshine 
and darker in darkness. No doubt both these changes are In 
some way serviceable to the frog and the chameleon, and we may 
supine that the whole phenomenon is really analogous to the 
opposite effects of light which occur in plants. 

To quit the paths of science for those of another region of 
•• Wonderland/' it has been pointed out by Mr. Lewis Carrol 
that dogs wag their tails when they are pleased, whereas cs’s do 
so when angry. Seriously the principle is the same — given that 
emotion produces disturbance of the tail, it will depend on the 
surrounding circumstances in which the creatures live as to 
whether a given emotion shall produce a wagging or a rigid tail. 

Let us once more consider wnat needs will arise in the life of 
an animal, and then see how the same needs are supplied by 
plants. An animal needs to be alert to changes going on in the 
world around it ; it needs delicate sense-organs to perceive the 
approach of enemies or the whereabouts of its food. In fact it 
is evident that to prosper in the varying conditions of life an 
animal must be sensitive to these changes. By sensitiveness one 

* A Lecture delivered at the London Institution on March n by Francis 

Darwin, M. B. Continued from p. 391 * «... 

* Brucke, Wien. Denkuhrift , , 1851 ; v. Bedriaga, " Die Enutehung dcr 

Far ben bei den Etdocheen,” 1874. „ . 

1 « List*. Cataaeeoa Pigmentary System of the Frog. (TM. Trans., 

>£58; V. WittMt. MlUart^nrAA*, 1854- 
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means that an animal must be capable of being affected by 
changes which, considered as mere physical agents, are insigni- 
ficant, A fly living in the same room with an active-minded 
boy will depend for its safety on its power of rapidly appreciat- 
ing the approaching shadow of the boy’s hand. Now the 
changes produced in the arrangement of forces in the universe 
are not perceptibly affected by this shadow — it is utterly insigni- 
ficant— yet wnat a violent effect it has on the fly. It is because 
the nervous system of the fly possesses the property of magni- 
fying external changes so that apparently slight disturbance 
causes Urge results. 

ThU power of being strongly affected by apparently slight 
changes is a very important character of living matter. The 
processes which occur within the fly have t>een likened to the 
explosion of a pistol, the force used in moving the trigger being 
utterly insignificant when compared with the result produced. 

I do not mean that this exploding power is a distinguishing mark 
of living matter, but it certainly is a well marked feature. 
Besides the power of magnifying or intensifying ex*ernal changes, 
which we have described as the exploding power of irritable tissue, 
there is another, the power possessed by nerves of transmitting a 
stimulus wave from one part to another. We will first look for 
this transmitting power as it exists in plants. 

The leaf of the sundew, or I trosera, consists of a shallow, 
slightly saucer-shaped disc covered over with short glands, and 
fringed all round with projecting tentacles which also terminate 
in glands. The glands secrete a sticky fluid, which hangs in 
drops on them, hence the name of sundew, because the leaves 
seem to lie covered with dew in sunshine, when other plants 
are dry. Insects are caught by the sticky secretion, and are 
also embraced and held fast by the outer tentacles, which possess 
the power of moving. When the insect has licen killed by lieing 
drowned in the sticky secretion, it is digested by the acid juice 
poured out by the glands and subsequently absorlied. 

The external or movable tent ad rs may be made to bend in- 
wards, either by insects alighting on the centre of the disc of the 
leaf, or on the sticky glands of the tentacles themselves. In the 
first case, when an insect is caught on the middle of the leaf, 
and the external tentacles bend in and surround it, we have a 
true transmission of stimulus, n message sent, liken message is 
sent along a nerve. The insect may be struggling to free itself, 
and will probably succeed in doing so, unless the external 
tentacles give their help. The external tentacles cun be made 
to bend not only by insects 01 othei ohiects placed on the centre 
o' the leaf, but also by anything placed on the gland at the end 
of the tentacle itself. In this case the meaning of the movement 
is equally obvious. If a gnat or fly lights on one of the external 
glands, it will probably escape, unless carried to the centre of the 
leaf, where it will lie also held by the small sticky glands. J lerc 
also there is n true transmission of stimulus. The message lias 
to be sent from the gland at the top to the place wheic the 
tentacle bends ; a message is sent limn the gland to the bending 
part of the tentacle, just as a message goes through nerve tissue 
from our skins to our muscle. 

In this case the tentacle always carries the fly it has caught 
to the actual centre of the leaf. Hut if a fly lias l»cen caught 
by the disc of the leaf, and not quite in the centre, then the 
messages are sent in accordance with the position of the 
fly, and all those tentacles within icach move to the point 
of irritation with marvellous picasnm. This transmission 
of messages is all the more wonderful, because, as far as 
our powers of observation go, there is no special stiucture to 
convey the stimulus. It is true that waves of stimulation do 
travel with q>ecUl facility along the fibre- vascular bundles, or what 
are usually called the veins of the leaf. But in this case, where 
tentacles converge to a given jKiint in the disc of the leaf, this 
mode of transmission is impossible, because the veins are tew in 
number, and could not cause so nice an adaptation of move- 
ments. Moreover, stimuli can travel across a leaf of IWera 
after the vascular bundles have been cut through.' So that 
we have the wonderful fact of a wave of stimulation travel- 
ling with great accuracy transversely through a number of cells 
with absolutely no structure like nerve- fibre to guide the course 
in which the stimulus-wave shall flow. 

One other curious phenomenon may be alluded to as showing 


placed on the centre of the leaf, the tentacles, as before said, 
bend in and ultimately touch it ; but if the external glands are 
tested with litmus paper before they reach the meat in the centre, 
they will be found to be covered with add secretion, proving 
that not only had a menage been sent to the moving part of the 
tentacle, but also to the secreting cells in the gland. 

One might find a parallel to this in the action of the human 
salivary glands. The gland nerves may be excited either by the 
stimulus of food placed in the mouth, or by the voluntary action 
of the muscles of mastication. Here the saliva is poured out, 
although there is no fo^l to act on, just as the I)rosera-gl&nd 
secretes during the movement of the tentacle before there is any- 
thing for Its secretion to digest. 

Having briefly considered the transmission of stimulus- waves 
as shown in Dro«*era I will pass on to consider what manifesta- 
tions may be found of the < ti er general property of nerve tissue, 
the property which 1 ha\* called exploding power. It is chiefly 
manifested in Droscra by the extreme sensitiveness of the glands 
on the external teniae ^. It is found not to be necessary to 
place meat or insects on ih* gland, but tkat bits of glass, wood, 
paper, or anything will t u ne th< m. Smaller and smaller atoms 
were tried and still the glands were found to be sensitive to their 
presence . 1 At last ammup pica of a human hair, about one- 
hundredth of an inch ir. length, and weighing just over of a 

grain, was placed on tin gland of a tentacle and it caused unmis- 
takable movement. The ca-e is yet more wonderful than it 
sounds, because the piece of hair inu*i be partly supported by the 
thick drop of secretion on the gland, so that it is probably no 
exaggeration to say that tic- gland cm per a ive a weight of one- 
milJionth of a grain. This degree of sensitiveness is truly 
astonishing, it seem*, to us mou likt the sense of snvdl than that 
of touch, for to our mo t dedicate tactile organ, the tongue, such 
atoms are quite imiKToytibh. 

The power which J>r<* ra has of perceiving the presence of 
ammonia is perhaps st ill morcastonUhmg. A solution of phosphate 
of ammonia in purr ebstike l water in the proportion of one part 
to over two million of w:iui, eau.-e I inflection of tentacles.* One 
may form an idea of this n *ult by nuking a solution of a single 
grain of the phosphate and thuty gallons of distilled water, and 
then finding out that it i** not pure water. Considering the 
water-supply which wc it present enjoy, we may well be grateful 
that our senses are dul’er than those of a sundew. 

As examples of simple »$i*tiMti\cncss thc*.e facts art* sufficiently 
striking, but thepowcix-l dwciimmating between diffncrt kinds 
of stimuli are equally cutmus. The tentacles having proved so 
extraordinarily sensitive t<» light bodies resting on them, one 
would expect that the ^lightest touch would make them bead. 
But it is not so ; a singh 1.1 pid touch, though it may be violent 
enough to bend the wi de tentacle, does not cause inflection. 
The meaning of thi- is 1 !ear, for in windy weather the glands 
must be often touched by waving blades of grass, and it would 
be a useless labour to the plant if it had to bend and unbend its 
tentacles every time it was touched. It is not excited except by 
prolonged pressures or quickly repeated touches. This is also 
quite intelligible, for when an insect is caught on the sticky 
secretion of the gland it will give a somewhat prolonged pressure, 
or a number of kicks to the sensi^ve gland, unless indeed it flics 
away after a single struggle, and in that case the tentacle will 
be also saved from usdevdy landing. 

In another carnivmo 1, plant, Dion.xa, the specialisation of 
sensitiveness is exactly the reverse ; thick and comparatively 
heavy bits of hair can be cautiously placed on the sensitive organs 
without causing any movement, but the delicate blow received 
from a cotton thread swinging against the hair causes the leaf to 
close . 3 I bon x a catches its prey by snapping on it like a rat- 
trap — there is no sticky secretion to retain the insect os in 
Droscra till the slowly moving tentacles can close on it. Its 
only chance of catching on insect is to close instantly on the 
slightest touch. The sj>ecialisation of sendtiveness in Dionxa 
is therefore iust what it requires to perfect u$ method of capture. 

In describing the sensitivcnexx of i >rosera and Dionsea I wish 
rather to insist on a wide and general similarity to the action of 
nerves. There may W said to be on analogy between the 
specialisation of extreme sensitiveness in Drosera and Dioncea and 
the nervous tissues of animals, because these properties play the 

mm> ... p. in >k« ^ > . 1. —I lk.( »f rnivnl > -#l tkauu«»l. 


meat is placed on 'an external tentacle, t he gland on which it 
rests sends forth an add secretion ; and if a piece of meat is 


* Set Batalin, u Flora," tin, who ha* correctly pointed out 
•net of the fibro- vascular bunds* as conveying stunufoa-wavcK 
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some kind of nerve machinery » r the higher animals. Closer 
atuUogt^^puld be pointed out There are, for instance* the 
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well-known researches of Dr. Burdon Sanderson, in which he 
compares the electrical disturbances which occur in the leaf of 
Itionsea to those which take place in nerve and muscle. Again 
Mr. Romanes has, in a recent lecture in tlm place, compared 
the peculiar sensitiveness of Drosera to repeated touches with 
the phenomenon known in animal physiology as the summation 
of stimuli. Ilut 1 have merely sought to show that we find in 
Droscra a power of conduction of stimuli, an extreme sensitive- 
ness to minu’e disturbances, and a power of discriminating 
between different kinds of stimuli which we aic accustomed to 
associate with nervous action. To establish this analogy I 
believe that the examples already mentioned may suffice. 

We will now inquire whether among plants anything similar 
to memory or habit, as it exists among animals, may lw found. 

The mo.st fruitful ground for this inquiry will be the pheno- 
menon known as the sleep of plants. 1 lie sleep of plants 
consists m the leaves taking up one position by day and another 
at night ; the two positions tor night and day following each other 
alternately. The comm n senutive plant (Mimosa) is a good 
example of a sleeping plant. The leaf consists of a mam stalk 
from which two or m< re secondary stalls' bianch off; and on 
these secondary stalks are borne a sir.. > ,.f leaflets growing 
in paiis. The most market! character <>l the night or sleeping 
position is that these leaflets, instead of being spread out flat 
as they aie in the day, rise up and meet togrihci. touching each 
oilier by their upper surfaces. At the smut* time the st.ton.lary 
stalks approach each other and ultimately bring the rows of 
closed-up leaflets (two rows on each stalk) ,nto contact. Besides 
this well-marked change the main stalk alt' is it> position. In 
the afternoon it sinks rapidly, and in thecu-ti Mg it begins to rise, 
and goes on listng all night, and does in-’ ■ .mm t<» sink until 
daylight. From that time it sinks again t !! iwn.ng, when it 
again lists, and so on for every day an 1 \ jhf In rrali’y the 
movement is more complicated, but the issentid feature* are as 
1 have described them. 

In coni paling the sletp of plants with any! in,; tint occurs in 
animal physiology, we must first give up tin* uh.i <*f there being 
;.ny resemblance between this phenomenon and the sleep of 
. nimals In animal-, sleep U not neccssanb • .>nn< f ed with the 
alternation of light and darkne s, with da\ and night. We can 
imagine an animal which by always keeping its nutrition at an 
equal lex el wrh its waste would require n<> p Mod of rest. The 
heart which heat-, day and night shows us tfi.V continuous work 
may go on side by side with continuous nutrition. 1 Mr. Herbert 
S pencil has suggested that ducc most anmnU are unable to lead 
a life of even oidinary activity dunng the night htvause of the 
darkness, therefoic it answers best to leal /m extremely active 
hie in day when they can see, and recovei the w.vte of tissue by 
complete rest at night. On the other han i, certain animals find 
it more to th-.n piofit to sleep in the day and ri-M at night. But 
there is nothing of this kind in plant! ; their sleep movement! 
arc not connected with resting. Although the leaflets close up, 
>e: l he main stalk i,s at work all the night through. 2 Moreover, 
owing to the closing up of the secondary stalks of the leaf, the 
length of the whole organ is increased, and therefore the work 
done by the niain stalk is also increase!. > » that, far from 
reding at night, the ma n stalk is actually do. ng more work than 
in the day. Besides this, instead of being more or less insensible, 
as a sleeping animal if, the primary petiole of the Mimcwa 
remains fully sensitive at night, and displays the same property 
which it shows by day, viz. , that of falling suddenly through a 
large angle on its, irritable joint being touched. Beside! these 
points of difference, there is the important distinction that the 
movements of sleeping plants are strictly governed by light and 
darkness without any reference to other circumstances. 

in Norway,* in the region of continual day, the !eniitive 
plant remains continually in the daylight tuition— although no 
animals probably remain continually awake. 

l cere u one— but only a fanciful resemblance — between the 
sleeping plants and annuals, namely, that both have the power of 

reaming. I have been sitting quietly in the hot-house at night 
waiting to make an observation at a given hour, when suddenly 
*! Um *“» beo> seen to drop rapidly to iu 
“fc? f£“ JZ*, ■fc** we to its old position Now in this 
^ h * V "* K exactly ss if it had been touched on 

*s sensitive joint , thus some internal urocess orodu&s the same 
lmpresuon on the plant „ . to the same 

1 *• "*•» diutole. 

0»s ** < W * d «r Blatt- 


way a dog dreaming by the fire will yelp and move hit legs at if 
he were hunting a real instead of an imaginary rabbit 1 

I said that in the regions of perpetuallight the sensitive plant 
remains constantly in the day position. We might fairly expect, 
therefore, that we should be able to produce the same effect by 
artificial light constantly maintained. This experiment has, in 
fact, been made by A. de Candolle,* rfeflfer, and others with 
perfect success. But before the leaves come to rest a remarkable 
thing takes place. In spite of the continuous .illumination, the 
sleeping movements are executed for a few days exactly as if the 
plant were still exposed to the alternation of day and night. 
The plant wakes in the morning at the right time and goes to 
sleep in the evening ; the only difference between these move- 
ments and those of a plant under ordinary circumstances is that 
under constant illumination the movements l>ccome gradually 
smaller and smaller, until at last they cease altogether. When 
the plant has been brought to rest it can be made to sleep and 
wake by artificial alternations of darkness and light. This fact 
seems to me extremely remarkable, and one which, in the domain 
of animal physiology, can only be paralleled by facts connected 
with habit. The following case is given me by a friend and is 
prolNthly a common experience with many people .‘—Having to lie 
at wotk at a certain time every day, he has to get up at an early 
hour, and wakes xvith great regularity at the proper time. When 
hr goes axvny for his holiday he continues for a time waking at the 
proper hour to go to work, but at last the body breaks through 
the habit, and learns to accommodate itself to holiday hours. 

It seems to me that this case may fairly be likened to that of the 
sensitive plant in constant illumination. There is the same con- 
tinuance of the jieriodic movement on the first removal of a 
stimulus, and the same gradual loss of periodicity consequent on 
the ( on! i nurd absence of the stimulus. 

From this kind of habitual action there is but a small step to 
those actions in which we say that memory comes into play. Dr. 
Carpenter relates the case of a boy xvho, in consequence of an 
injury to his brain* never acquired the power of speech or of 
recognising in any way the minds of othei people. In spite of this 
mental incapacity he had an extraordinary sense of order or 
regularity. Thus although he disliked personal interference, his 
hair having l*cn one day cut at ten minutes past eleven, the next 
day and every following day he presented himself at ten minutes 
past eleven, as if by fate, and brought comb, towel, and scissors, 
and it was necessary to cut a snip of hair before he would l>e 
satisfied. Yet he had no knowledge whatever of clocks or 
watches, and was no less minutely punctual when placed beyond 
the reach of these aids. 

It is hard to say whether this boy actually remembered at ten 
minutes past eleven that now was the time to have his hair cut, 
or whether it was an unconscious impulse that made him do so. 
But whether we call it habit or memory, there is the same know- 
ledge of the lapse of time, the internal chronometry, as I)r. 
Carpenter calls it, which exists in the sensitive plant, and the 
same tendency to perform an action liccausc it has been done 
previously. There is, in fact, hardly any distinction between 
habit and memory ; if a man neglects t > wind up his watch at 
night, he says that he forgot it, and thi* implies that memory nor- 
mally impels him to wind it ; but how little memory has to do with 
the process is proved by the fact that wc have often to examine our 
watches again to see that they are wound un. It is the old problem 
of conscious and unconscious action. If a friend, in order to 
test our powers of self-control, 4 moves his hand rapidly near 
the face, we cannot help winking, though we know he will not 
hurt us ; and when we are breaking through a hedge or thicket, 
we close our eyes voluntarily to keep twigs out. Here are 
two actions performed with the same object by the same muscles 
under command of the same nerves, yet one is sai l to be directed 
by the will and the other by instinct, and a great distinction is 
drawn between them. It seems to me that the presence of what 
Mr. Lewes calls “ thought consciousness ” is not the crucial 
point, and that if it is allowed that the sensitive plant is subject 
to habit (and this cannot be denied), it must, in fact, poaaese 
the germ of what, as it occurs in man, forms the groundwork of 
all mental physiology. 

1 am far from wishing to make a paradoxical or exaggerated 
statement of this resemblance between the periodic movements 
of plants and memory of the human mind. But the groundwork 

1 ■ Thii curious phenomenon was first observed by MUlardet, who dascribss 

it as of ra ft occurrence. (MUlardat, U. cii , p 99 ) 

* Quoted by Pfeifer ( M reriodischc Lewegungea,' p. 3*)« 

3 * 7 Mental PhyMotofy,” p. 340. 

4 See * Pbysklofyof ConinMW Idle," voL ii p. son. 
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of both phenomena seems to be the repetition of a series of acts, 
or the recalling of a series of impressions, in a certain order at 
a certain time, because they have been repeated in that order 
and at that time on many previous occasions. 

I will mention one more fact in connection with the move- 
ments of Mimosa, in which the formation of habit is illustrated. 
Every one knows that a noise regularly repeated ceases to dis- 
turb us ; that one becomes habituated to it, and almost ceases to 
hear it. A boy fast asleep inside an iron boiler while riveting 
is going on, is an 'example of this power of habituation. The 
same thing occurs with the Sensitive Plant. A single violent 
fhake causes the main stalk to drop, and the leaflets to shut up ; 
in a minute or two the leaf recovers, and will again react on 
being disturbed. In order to test the power of habituation, I 
fastened one end of a thread to the leaf of a sensitive plant, and 
the other to the pendulum of a metronome, and placed the plant 
just at such a distance from the instrument that it received a pull at 
every beat. The first shock caused the leaf to shut up, but after 
a few repetitions it became accustomed to it, and I had the 
curious sight of a highly-sensitivc plant unaffected by a series of 
blows. In nature this power no doubt enables the plant to 
withstand the constant shaking of the wind. 

In spite of the amount of time which has been spent on the 
study of sensitive and sleeping plants, no satisfactory explana- 
tion of the use which the movements are to the plant has ever 
been given. In the case of the carnivorous plants, we saw that 
the movements of plants may be offensive, and like the move- 
ments of animals in securing its prey. In the case of certain 
flowers which we will now consider, the movements are r/^fen- 
sive, like the closing of a sea anemone. 1 shall describe these 
movements with a view to showing the existence of periodicity 
or habit, and some other general resemblances to animal 
physiology. 

The crocus is perhaps the best example of a flower which 
opens and shuts in accordance with changes of external circum- 
stances. The crocus is especially sensitive to changes of tem- 
perature. If a light index is fastened into one of the petals or 
divisions of the flower, very small movements are made visible, 
and in this way it has been shown that the crocus actually appre- 
ciates a difference of temperature of one degree Fahrenheit. 1 
1 have seen a crocus distinctly open when a hot coal was brought 
near it. The use of this power of movement is connected with 
the fertilisation of the flower. In the warm sunshine the flower 
opens wide, and the bees are soon hard at work, and carry pollen 
from one flower to another. If, now, a cloud hides the sun, the 
temperature falls, and the crocus l>cgins to close, and by the 
time the sky has become overcast and the first drops oi rain 
foil, the precious pollen is housed safe lieneath the roof of 
petals. The crocus is warned of the coming danger by 
the shadow of the cloud just as the fly is warned by the shadow 
of the approaching hand. The crocus is sensitive to changes of 
light and darkness as well as to changes of temperature, and the 
sum of these influences alternately acting hy night and day produce 
a periodic opening and shutting which resembles the periodic 
movement or sleep of the Sensitive Plant. Corresponding to the 
regular repetition! of the stimulus of light and heat, an internal 
periodicity has arisen in the flower which shows itself in a 
curious manner. This phenomenon is l>est shown by certain 
flowers which are not so sensitive to temporary changes, but 
which open and close regularly by day and night. Raising the 
temperature in the evening does not produce nearly the same 
amount of divergence of the petals as a similar rise in the 
morning. With the white waterlily, Oxaiis rosm, and some 
pther flowers, the same thing is well seen.* If the flowers 
have been allowed to close at the natural hour in the evening it 
is hardly possible to perceive the least opening of the totals 
even when the temperature is raised from 50° to 82°. On the 
other hand a considerable lowering of temperature does not 
produce so much effect in the morning as it (toes towards even- 
ing. In all biological problems it is necessary to consider the 
internal condition of the organism quite as much as the other 
element, vis., the external condition. It is a familiar fact that 
similar external causes do not produce like results. A man may 
fall ill after exposure to wet and cold at different times of his 
life and the kind of illness my be very different. Once it may 
be rheumatic fever, another time pleurisy, or some other malady, 
so that in the case of the flowers' which, under a given change 
of temperature, behave differently at different times of day, 
we ace the variability to the internal condition or receptive 
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state of the organism exemplified, the most interesting fact 
being that the receptiveness varies not capricously but with 
periodicity. 

The same phenomenon may also be seen when the cycle is 
a yearly and not a daily one. A German physiologist has lately 
made a long and patient research on the yearly periodicity in the 
growth of buds. I The method consisted in ascertaining the 
weight of 100 cherry buds gathered at frequently repeated 
intervals throughout the year. In order to discover whether 
the growth of buds would be equally increased in rapidity 
at all times by a given increase of temperature, branches 
were cut and kept in a greenhouse at a temperature of 
60 to 70 at various times of the year. This experiment 
showed that branches thus treated in the beginning of 
December were hardly at all hurried on in growth, while the 
rise of temperature at once produced energetic growth in buds in 
the middle of January. If this fact is to & classed with the very 
similar effects of temperature on the daily periodic changes in 
flowers— and I can hardly doubt that it ought to be so classed 
— a difficulty arises. The buds being new growths, have 
never experienced a previous winter or spring, so that the 
periodicity cannot originate in their tissues ; it must, therefore, 
depend on some property common to all the branches, some 
periodicity common to the nutrition of the tree. Askenasy 
describes the case as the occurrence of some chemical change 
which goes on in the buds, rendering them sensitive to rise of 
temperature at a certain period. The case bears a resemblance 
to the hybernation of animals. Thus, Berthold £ says that when 
the dormouse, Myoxus avellnnarius first goes to sleep in the 
autumn, it can be partly awakened, and then sent into deep 
sleep by alternations of temperature, answering, like the crocus, 
to alternations of heat and cold ; but when the winter sleep has 
fairly set in, no effect could be produced by raising the tempe- 
rature, — just as the oxaiis and water lily when once shut for the 
night could not be made to open. 

I have no doubt that many closer analogies will some day be 
shown to exist between the behaviour of plants and animals, as 
regards nerve-physiology. The after effect of stimuli seems to 
be represented in the movements of plants. If a stimulus is sud- 
denly applied and then removed, the nerves acted on do not 
cease to be disturbed the instant the stimulus ceases. The 
molecular change, whatever it is, which goes on in the nerve, 
cannot leave on directly the stimulus ceases. The molecular 
action goes on like the vibration of a bell after it has been struck. 
When a wheel is turned round rapidly before our eyes the image 
of a new spoke strikes the ret in 1 before the image of the old 
one has died away, so that wc cannot distinguish one from 
another. In the same way a burning stick whirled round looks 
like a circle of fire. This after effect of stimuli is represented in 
plants by hcliotropism and geotropism. I have myself observed 
it in the latter. I took a yo. ig growing shoot and put it through 
a hole in a cork, so that it wa> firmly fixed into a bottle of water. 

1 then put the bottle on its side in a vessel filled with wet sand, 
and fixed it firmly by piling wet sand over it. The shoot thus 
projected horizontally from the vessel of sand. It now began to 
straighten itoelf by geotropism, that is to say, the tip of the 
shoot began to curve upwards. I applied a delicate means of 
measuring this upward movement, and allowed it to continue for 
some time. I then turned the bottle round on its axis, so as to 
rest on what had been its upper surface, and the action of 
gravity being now reversed os far as the shoot went, the tip 
ought to have reversed its direction of growth, and curved up- 
wards, but instead of this it went on carving towards the earth m 
consequence of the after-effect of the old stimulus. And it was 
more than an hour before it could reverse its movement, and 
again grow upwards. 

With this case I conclude my comparison of plants and 
animals. Some of the points of resemblance which I have 
attempted to point out are purely analogical. Nevertheless, 

1 have tried to show that a true relationship exists between the 
physiology of the two kingdoms. Until a man begins to work 
at plants, he is apt to grant to them the word “ alive'* in rather 
a meagre tense. But the move he works, the more vivid does 
the mok of their vitality become. The plant physiologist has 
much to leoip from the worker who confines himself to animals. 
Possibly, however, the process may be partly reversed— it may 
be that from the Study oJ plant-physiology we can learn some- 
thing about thgfeflchinery of our own lives. 

* Askeaasy, Znimmg, 1877, No. 50, 51. 5a; obsttact 

• Berthold , Muiler’t Anhir, 1837, p. 63. 
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UNIVERSITY AND EDUCATIONAL 

INTELUGENCE 

Cambridge. — The Vice-Chancellor has published, for the 
information of the Senate, a statement received from the Uni- 
versity Com missi on. There appears to the Commissioners to be 
sufficient evidence of needs which will ultimately require a con- 
tribution equivalent to, at least, ten per cent, of the net income 
of the Colleges. The Commissioners think it will be sufficient 
to specify in general w mnn g the purposes for which provision 
should be made . , 

" 1. Additional buildings for museums, laboratories, .libraries, 
lecture-rooms, and other rooms for University business. 

“2, The maintenance and furnishing of such buildings, 
including the provision of instruments and apparatus, together 
with the em ployment of curators, assistants, skilled workmen, 
and servants. , . 

«* 3. Additio nal teaching power by the institution of new 
permanent or temporary professorships, and the employment of 
lecturers and readers, including the increase of the stipends of 
some of the existing professorships and the provision of retiring 
pensions. 

“ 4. Grants for special work in the way of research, or for in- 
vestigations conducted in any branch of learning or science con- 
nected with the sudies of the University. 

41 The sources from which funds for the purposes described 
should tie obtained appear to be clearly pointed out by the Act 
itself, when it empowers the Commisioners to enable or require 
the several Colleges, or any of them, to make contributions out 
of their revenues for University purposes, regard being first had 
to the wants of the several colleges in.themselvesfor educational 
and other collegiate purposes. 

44 The principles on which payments from the Colleges should 
be contributed are, in the opinion of the Commissioners, os 
follows : — 

“That such contributions should be made by the several col- 
leges as nearly as possible on a uniform scale throughout, 
whether by annual payments to the proposed common University 
fund, or by a capital sum to be provided by the college out of 
money belonging to it in lieu of such annual payments ; or by 
annexing any college emolument to any office in the University, 
with specified conditions of residence, study, and duty ; or by 
assigning a portion of the revenue or property of the college as 
a contribution to the common fund, or otherwise, for encourage- 
ment of instruction in the University in any art, or science, or 
other branch of learning, or for the maintenance and benefit of 
persons of known ability and learning, studying, or making 
researches in any art or science, or other branch of learning in 
the University ; or by providing out of the revenue of the college 
for payments to be made, under the supervision of the Uni- 
versity, for work done or investigations conducted in any 
branch of learning or inquiry connected with the studies of the 
University within the University. 

“The Commissioners think it probable that over and above 
the contributions to be required from the college on a uniform 
basis, some colleges may be willing, following in this respect the 
example of Trinity College, and in consideration of prospective 
additions to their revenua, or for other reasons, to contribute to 
the wants of the University by founding professorships or other- 
wise.” 


Oxford.-— T he vacant Burdett Coutts Scholarship has been 
awarded to Mr. Edward B. Poulton,; B.A., Scholar of Jesus 
College. The examiners have also announced that Mr. Francis 
IL Butler, B.A., Worcester College, distinguished himself in 
toe ex amin a t ion and is worthy of honourable mention. 


Glasgow. — At a prnate meeting of the members of th« 
Council to consider who should fill the vacancy in the 
c * uaed by the death of Sir William Stirling 
SSTSii. Sr% m ? nbers TOtcd * or the Duke of Bucdeugh, anc 
Hooker. A committee was appointee 
to endeavour to concoittate the .ote upon the duke. 


SOCIETIES AMD ACADEMIES 

London 

Royal Society, March 7 «« F ^. , , « 
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Professor of Pathological Anatomy in University College. 
London. 

“Addition to Memoir on the Transformation of Elliptic 
Functions,*' by A. Cayley, F.R.S,, Sadlerian Professor of Pure 
Mathematics in the University of Cambridge. 

March 14.—“ On the Function of the Sides of the Vessel id 
maintaining the State of Supersaturation,*’ by Charles Tomlin* 
son, F. R.S. 

Anthropological Institute, February 26.— Mr. John Evans, 
D.C.L., F.R.S., president, in the chair.— The following new 
Members were announced Mr. W. Cohen and Mr. Gabriel.— 
A weapon from New Zealand was exhibited by Mr. Hyde 
Clarke.— Mr. J. Sanderson exhibited some stone implements and 
fragments of pottery from Natal, and read a paper on the subject 
of the present native inhabitants and their legends. The Pre- 
sident remarked that the great bulk of the implements exhibited 
were extremely mde ; and in respect to the lottery, observed 
that it presented remarkable similarity in pattern to pottery 
found in this country, a statement confirmed by the Rev. Canon 
Green well, who remarked that the pottery was hard and well- 
baked, and probably made for use in the household.— Mr. W. 
St. Chad Boscawen read a paper on the primitive culture of 
Babylonia, in which he referred to the rudely pictorial character 
of early Babylonian writing, and to its gradual development into 
a syllabic character, as shown in the syllabaries of Assur-bani* 
pal, which he illustrated by reference to the growth of pro- 
nominal ideas and the change of the archaic forms through hieratic 
into a court, or script hand. Treating the earlier forms as pic- 
torial, he suggested that they gave evidence that the original 
form of dwelling was a cave, which then gave place to a con- 
struction of wattle and daub, and that to a structure supported by 
wooden beams on columns, and having doors and windows. To 
these were probably attached gardens about the entrance. The 
honour in which women were held by their children is indicated 
by the ideograph for mother, which signifies “home-divinity.** 
Mr. Boscawen then stated, as his opinion, that the early Baby- 
lonians used the fire-stick to kindle their fires. The ideograph 
for 44 prison” is 44 dark-hole." In these early cities there were 
policemen who patrolled day and night. A vast number of 
other curious illustrations of the manners of ancient Babylon 
were deduced by Mr. Boscawen from the ideographs and sylla- 
baries, and his lecture was listened to with great interest 

Physical Society, March 2,— Prof. W. G. Adams, pre- 
sident in the chair. — The following candidates were elected 
Members of the Society : — Mr. J. 1 \ Kirkman and Dr. W. J. 
Russell, F.R.S. —Mr. Sedley Taylor exhibited the colours pro- 
duced in thin films by sonorous vibrations. A piece of thin brass 
perforated with a triangular, circular, or rectangular aperture, 
and tearing a thin film of soap solution, was placed horizontally 
on one end of an L-shapcd tube ; the beam of the electric 
lamp, after reflection from it, was received on a screen. It was 
shown that when a sound is emitted in the neighbourhood of the 
open end of the tube, the film takes up a regular form which is 
indicated by the different colours of the reflected light, and each 
note has its own particular colour figure ; and further, with 
different instruments we have different figures. Thus when a 
square film was employed a kind of coloured grating was the 
result, which was modified by changing the note, and with a cir- 
cular film concentric rings traversed by two bars at right-angles 
were observed.— Mr. W. II. Preece exhibited and described the 
phonograph. After referring to the manner in which the pre- 
ceding communication bore on the subject of the telephone, he 
went on to explain the construction of the two instruments 
exhibited, whicn have been made in accordance with the pub- 
lished accounts of the apparatus and details received from the 
inventor, Mr. T. A. Edison, by Mr. Pidgeon and Mr. Stroh 
respectively. In the first of these the receiving and emitting 
discs are distinct, the former being of ferrotype iron, and the 
latter of paper, whereas, in the second form or apparatus, both 
these functions are performed by one and the same disc of iron* 
They also differ in that in Mr. Pidgeon*s apparatus the drum 
receives its motion by hand, and in that of Mr. Stroh a descending 
weight is caused to communicate motion by a suitable train of 
wheels, which motion can be controlled and regulated by an 
adjustable pair of vanes. In both cases the drum is of brass 
traced over by a spiral g roove , and the whole is mounted on a 
screw of the same pitch. The manner of using the phonograph 
is extremely simple. The drum having been covered with tin- 
foil, a uniform moveme n t of rotation is given to it, and a fine 
metal point* firmly fixed to the centre of the receiving plate, is 
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brought in contact with it, care being taken to place the point 
accurately over the groove. If now this plate be sung or spoken 
to, the tinfoil will be indented in accordance with the vibrations 
communicated to the plate. The emitting plate having been 
provided with a resonator, its point is now brought into the 
position initially occupied by the point of the receiving plate, 
and on rotating the drum, with the same velocity, fairly identical 
sounds are given out It will be seen that Mr. Stroh’s apparatus 
has an advantage over that of Mr. Fidgeon, in that it secures a 
constant rate of rotation ; but on the other hand, the sounds 
emitted by the paper disc appeared to be more distinct than those 
from the iron. A number of experiments were performed with 
the instruments. The sounds were reproduced at times with 
remarkable distinctness, and when Mr. Soagnoletti and Mr. 
Sedley Taylor sang 44 God Save the Queen/’ as a duet, through 
a double mouthpiece, the two voices could be clearly distin- 
guished on its being reproduced. It was shown that even when 
an indented sheet of tinfoil has been employed to emit sounds, it 
retains its form with such perfectness that the sounds can he 
reproduced by means of it a second, and even a third time, with 
nearly equal distinctness. Prof. Graham if ell pointed out that 
the articulation of the instruments was very similar to what he 
had observed in the earlier forms of telephone, and he had no 
doubt, judging from his own experience of that instrument, that 
the phonograph will ere long lie <o adjusted as to articulate 
much more perfectly. lie anticipated that the quality of the 
sound would be found to vary as the rate of rotation was altered, 
as well as the pitch, and this proved on experiment to be the 
case. 

Royal Microscopical Society, March 6.— Mr. II. J. Slack, 
president, in the chair. — Mr. Chas. Stewart described a new 
species of coral said to have been obtained from an island in the 
vicinity of Tahiti, and which was referred to the genus Stylastcr. 
The characteristics of the genus and the distinctive features of the 
new species were explained and illustrated by black board 
drawings, and specimens of the coral were exhibited under the 
microscope. — A paper on a new opcrculatcd infusorian from New 
Zealand, by Mr. Hutton, of Otago, was read by the president. — 
A paper by Mr. Adolf Schulze on a new and simple method of 
resolving the finest balsam-mounted diatom tests, was read by 
the secretary, and described the success which had attended the 
examination of this class of objects by means of the reflex- 
illuminator, and the immersion paraboloid, moistened with 
castor oil in place of water. The lines on Am phi pleura pcllucUa 
were shown in this manner by I>r. 1 >ickson, in illustration of the 
paper. — Lissajous curves drawn microscopically upon glass by 
Mr. West, were exhibited by Mr. Curtich. 

Institution of Civil Engineers, February 26.— -Mr. \V. II. 
Barlow, vice-president, in the chair.— The paper read was on 
liquid fuels, by Mr. H. Ay don. 

Victoria (Philosophical) Institute, March 4.— A paper 
was read by the Rev. Dr. Rule, in reference to ancient Oriental 
monuments. 

Cambridge 

Philosophical Society, February 11. —Mr. J. W. U 
Glaisher made a communication on the mode of formation of the 
factor table for the fourth million, now in course of construction. 


Paris 

Academy of 8ciencaa, March 11. — M. Fiteau in the chair. 
—The following papers were read On the phenomena con- 
nected with vision 01 coloured objects in motion, bv M. ChevreuL 
lie is Able to show on a circle, one-half of which is black, the 
other half coloured, the complement of this colour, and piove 
that it is due to the arrangement of the two surfaces with regard to 
circular motion.— On some applications of elliptical functions 
4 continued), by M. Her mite. —On the relative affinities and 
reciprocal displacements of oxygen and halogen elements com- 
bined with metallic substances, by M. Berthe] ot. The compara- 
tive reactions of the halogens and oxygen on various metals, and 
specially the reciprocal displacement between iodine and oxygen, 
depend neither on type nor on atomic or other formula? of the 
comb inat ions, but on the quantities of heat liberated by direct 
combination of the m f t»l« with each of the antagonistic elements 
taken in equivalent weights.— Influence of M. Pasteur's discoveries 
on the progress of surgery, by M. Sedillot. He shows the 
relation (to those discoveries) of Lister’s treatment of wounds 
and its results; also Guerin's (with wadding. See.). M. 
D’Abbadie stated that on the shores of the Red Sea the natives 
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have a maxim that a wound, to be healed, ehould re main in 
contact with air ; and he found this was the case. He thinks 
the air may there be free from microbes.— The vibrations of 
matter and the waves of the ether in chemical combinations, by 
M. Favc.— On Mr. Edison’s phonograph, by M. du Mon cel.— 
On the' industrial applications of electricity, by M. Du MonceL 
This is a short summary of voL v. of his 44 Expose des Applica- 
tions de l’Electricite ” (third edition).— M. Cialdi was elected 
correspondent for the section of Geography aud Navigation, in 
room of the Emperor of brazil, elected Foreign Associate.— On 
elliptic polarisation by reflection at the surface of transparent 
bodies, by M. Cornu. — Note on the vibrations of liquids, by M. 
Barthetcmy. A claim of priority. — Discovery of a small planet 
at the Observatory of Pula, by M. Palisa.— Observations 
of small planets, by M. PalGa. — On the fundamental points of 
the system of surfaces defined by an equation with partial 
derivatives of the first algebraic order, linear with regard to 
these derivatives, by M. Fouret. — On a class of tran4cendant 
functions, by M. Picard.— On the variations of terrestrial mag- 
netism, by M. Quet. lie examines, with the aid of calculation, 
the theory which attribute* t ) the sun a direct action on the 
magnetic and electric fluids of the earth. — On the precise orien- 
tation of the principal section of Nicolx, in apparatus of 
polarisation, by M. Laurent. For this purpose he places 
between polar iser and analyser a diaphragm, one-half of which 
only is covered with a thin plate of quartz parallel to the axis 
having the thickness of half a wave. When the Nicol, has 
to be placed at a determinate angle to certain reticular wires, 
the border of the plate is brought into the position, then the 
Nicols are placed accordingly. — Study of chloride of sulphur, 
by M. Isambert. There is only one chloride of sulphur in which 
the chloride is dissolved in considerable proportion at a lo>v 
temperature. — On the substitution of sulphur (or oxygen m 
the fatty scries, by M. Dupre. — On the catechines (third note). 
Catechtnes of garabirs, by M. Gautier, — Action of fluoride of 
boron on organic matters (betizylic aldehyde, ethylene), by M. 
Landolph. — On a new pyrogenous derivative of tartaric acid, 
dipyrotartaric acetone, by M. Bourgoin. — On the acid of gastric 
juice, by M. Richct. The hydrochloric acid of gastric juice is 
in combination with tyrosine, leucine, and perhaps other similar 
substances. — Exfierimental le sear dies oil the inequality of the 
corresponding regions ot the b*am, by M. I,e Bon. lie examined. 
2S7 skulls in the Museum of Anthropology, and found 125 with 
predominance of the right side over the lelt, 1 1 1 with predomin- 
ance of the left side, and 51 in which the hjnes were unequal 
but compensated each oth.r, making the right side nearly equal 
to the left. — Classification of Stelleridcs, by M. Viguier. -On 
Garnicrite, by M. Gamier -Artificial production of brochantite, 
by M. Mcunier, This w.i- done by keeping fragments of galena 
about eleven months in a moderately concentrated solution of 
sulphate of copper.- The Silurian Tigillites, by M. Crie. He 
attributes those in the >u"»t of France to ancient plan's, of 
calamitoid aspect, that lived 111 shallow water. — On the role of 
the tetina in vision of near or distant objects, by M. Fano. 
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with science, and with art Harvey became Charles the 
First’s physician about 1632, and the monarch repaid the 
real respect and affection with which h \% mhmmt 


SCIENTIFIC WORTHIES 

XU.— William Harvey , 1 Born April i, 1578, 
Died June 3* *658 

W ILLIAM HARVEY was bom three hundred years 
ago, on the first of April, 1578, at Folkestone, in 
Kent He was the eldest son of his father ; who seems 
to have been a substantial fanner, wealthy enough to send 
his eldest son to the university and to embark his five 
other male children in the mercantile pursuits in which 
they all acquired riches. At sixteen, Harvey was sent 
to Caius College, Cambridge, and graduated B.A. at 
nineteen. *But, desiring to become a physician, Harvey 
wisely determined to proceed with his medical studies at 
one of the great continental seats of learning ; and, by 
good hap, chose the University of Padua, which had been 
famous for a long succession of admirable anatomists, 
among them Vesalius and Fabricius of Aquapendente, 
who was the incumbent of the anatomical chair in 
Harvey’s time. 

After five years' study at Padua, Harvey took his 
doctor’s degree in 1602, returned to England, and ob- 
tained the doctorate of his own university. In 1604, 
he married, began practice in London, and five years 
afterwards became physician to St. Bartholomew’s Hos- 
pital In 1615, Harvey was elected “ Professor of 
Anatomy and Surgery ” by the College of Physicians, 
and his first course of lectures was delivered in 1616. It 
is possible that he expounded his ideas respecting the 
circulation of the blood on this occasion ; but, in this case, 
it is not obvious why he himself, in the dedication of the 
M Exercitatio Anatomica de Motu Cordis ct Sanguinis," 
published in 1628, should not have said $0. On the 
contrary he writes 

“ Meam de motu et usu cordis ct circuitu sanguinis 

sententiam E.D.D. antea saepius in praelcctionibus meis 
anatomicis aperui novam ; sed jam per novem et amplius 
annos multis ocularibus demonstrationibus in conspcctu 
vestro confirmatam, rat ion ib us et arguments illustratam, 
et ab objectionibus doctissimorum et pentissimorum 
anatomicorum liberatam, toties ab omnibus desideratam, 
h quibusdam effiagitatam, in lucem ct conspectum omnium 
hoc libello produximus." 

Why “jam per novem et amplius annos,” if he had 
really taught the circulation “per duodecim annos?” 
Harvey is so careful a writer that I cannot doubt he had j 
a meaning in the use of the particular words he has 
adopted, and that he did not wish to lay claim to having 
enunciated hit complete views before 1618 or 1619. 

. however Ibis may be, the famous treatise itself was not 


evidently regarded him, in the only way for which Harvey 
was likely to care; namely, by doing his best to aid him 
in his investigations, and taking a cordial and inteffigent 
interest in them. 

Between 1630 and 1632, Harvey travelled on the Con* 
tinent with the young Duke of Lennox ; and, in 163^ he 
was physician to the Earl of Arundel's embassy to the 
Emperor. During this visit, he is said to have tried to 
convince Caspar Hofmann, of Nuremberg, of the circu- 
lation of the blood, experimentally, but in vain. When 
the troubles between the King and the Parliament broke, 
out, Harvey accompanied his master in his campaigns 
He was at the battle of Edgehill, in charge of the Prince 
of Wales and the Duke of York ; and he told Aubrey that 
<* he withdrew with them under a hedge, and tooke out of 
his pockett a booke and read. But he had not read very 
long before a bullet of a great gun grased on the ground 
ncare him, which made him remove bis station." 

By the King's order, Harvey was elected Warden of 
Merton College, Oxford, in 1645 ; and to the same 
efficient cause, or to the fact that he was the King’s 
physician, we must probably look for the conference of 
an honorary degree by the University of that day on a 
mere scientific discoverer. But, after the surrenitar of 
Oxford in the following year, Harvey retired from public 
life altogether, and spent the remainder of his days at 
the homes of one or other of his brothers, in the neigh- 
bourhood of London. 

In 1649 Harvey, published his two letters to Riolan, 
which form a supplement to the “Exercitatio Anatomica ;" 
and, in 1651, when he had reached the ripe ago of 
seventy-three, the 0 Exercitationes de Generatione " ap- 
peared. “The rest is silence," save a few letters. In 
the last of them we have, dated April 24, 1657, he writes 
to Vlackveld 

“Frustra autem calcar mihi addis, ut in mute, hac, 
non solum matura, sed ctiam fessa, ad aliquid noviter 
moliendum me accingam. Videor enim jam mihi, mco 
jure, rudem deposcere.” 

No man had a better right to claim an honourable 
discharge from duty. Six weeks later the wished-for 
release arrived, and on June 3, 

S| ectatum satis et donatum jam rude, 

Harvey died in the eightieth year of his age, full of 
honours as of years, more than sufficiently wealthy, and 
able long before his death, to say that the great truth 
he had discovered and taught was accepted by all whose 
opinion was worth having. 1 


g ven to the public until 1628, and its appearance conferred 
W ?Sr *** * &me which rapidly extended over the 

civilised wetid. James the First died in 1625, and it 
ts,OT the wh«*^ pleasant to reflect that Harvey owed 
nothing to that foul pedant But his son was a man of a 
* t *®*‘»*ti whatever the verdict on his political 
deeds may be,shu» aaone of the few English sovereigns 
*h» km Aon an ■lfcto rB>d ^athr with letter., 
„« Th.|ym hrfH»wnHifa r - , 1 • • 


j The only works which Harvey published 
famous treatise on the Circulation (1628), with 
letters to Riolan (1649), and the “ Exercises on 
tion (165 1)." But he was a most diligent obeer 
I writer, and he incidentally refers to a * Disquisition 
j the Causes and the Organs of Respiration," to * Med* , 
| Observations," to a treatise “ On the Centralism, 

' Insects," and to man y observations on Os wpm&m'--' 

! 1 * Cbmktm ymubfc adarfm bitoa, • w toprfdtm 

rowodwi rm t l b m fUcatm* : p«c »t> atfquo q uip biw i h i rt tM ur niMfwi . 
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Anatomy, the whole of which appear to have been 
destroyed when his house was plundered with the con- 
nivance, if not by order, of the Parliament, during his 
absence from London with the King. 

Of the “ Exercitatio de Motu Cordis et Sanguinis,” I 
have treated so fully elsewhere 1 on a recent occasion, that 
1 will again not touch upon the subject except so far as to 
repeat that, in my judgment, Harvey is entitled, beyond 
dispute, to be regarded as the sole discoverer of the 
circulation of the blood, and of the method of its pro- 
pulsion by the heart 

The story of the extraction of the manuscript of the 
“ Exercitationes de Generatione ” from Harvey is well told 
by Ent, who undertook the charge of seeing the work 
through the press ; a task of no small magnitude if we 
consider the superlative badness of the extant specimens 
of Harvey’s handwriting. 

x The preface contains a singularly interesting disquisi- 
tion on scientific method ; and, among other observations 
the following, which is, perhaps, the weightiest in small 
compass ever laid before the student of physical science. 

11 For those who read the words of authors, and to whom 
impressions of their own senses do not represent the 
things signified by those words, conceive, not true ideas, 
but falsae eidola and inane phantoms ; whence they fill 
their minds with shadows and chimeras, and their whole 
theory (which they think to be science) represents but a 
waking dream or a sick man’s delirium.” 

As in the case of the circulation of the blood, the 
scientific opinions of the day respecting the conditions of 
generation and the embryogenic process had descended 
from the Greeks. No one doubted that a large proportion 
of the lower forms of life owed their origin to equivocal 
or spontaneous generation, or, as it is now termed, abio- 
genesis ; and, with respect to sexual generation, it was 
believed that the embryo originated at the time of sexual 
union, by the combination of two substances poured out 
ad hocy the one being derived from the female, the other 
from the male parent. In this opinion both Aristotle and 
the Msdici, following Galen, agreed ; but they differed in 
the view which they took as to the nature and function 
of the two sexual elements. According to Aristotle, the 
female supplied merely the material of the embryo, by the 
excretion of a substance which he regarded as the purest 
part of the catamenial blood ; this was; coagulated, and 
endowed with the faculty of developing into an organism, 
by the spermatic fluid, of the male. The Medici, on the 
other hand, considered that the female produced a true 
spermatic fluid, analogous to that of the male, and having 
an equal formative energy ; and indeed, that the sex of 
the embryo was determined by the predominance of the 
one or the other spermatic fluid. 

As regards the embryogenic process itself, the Greeks 
had studied the development of the chick, and had learned 
somewhat respecting the foetal state of viviparous animals ; 
while, since the revival of learning, several important 
embryologic&l investigations had been undertaken. Of 
these the most notable were those of Aldrovandus, of 
Colter, of Harvey’s master, Fabricius of Aquapendente, of 
Veiling, and of Parisanus, on the development of the chick. 
Fabrichis 1 treatise, w De Ovo at Polio,* was accompanied 

* - William Harvey," ForiuigWy February t, 1878. « . 


by figures of the stages of development, which, for the 
time, must be termed very good ; and it served Harvey 
as a sort of text-book, to which he constantly refers. 

The 41 Exercitationes ” show no advance on the know- 
ledge of the ancients respecting the conditions of genera- 
tion. Innumerable passages show that Harvey believed, 
as firmly as his predecessors and contemporaries did, in 
equivocal generation. 1 The persistent ascription to Harvey 
of the contrary opinion is simply astounding, and can 
only be explained on the supposition that those who quote 
what they are pleased to call “ Harvey’s aphorism,” “ Omne 
Vivum ex Ovo,” against the holders of the doctrine of 
spontaneous generation, have never read the works of their 
authority. 

I cannot discover the exact phrase 44 omne vivum ex 
ovo ” anywhere in Harvey’s works, though it is*true that 
the sense of the words is expressed by him over and over 
again. But the context shows his meaning to be, not the 
assertion of the doctrine of biogenesis ; but simply a 
declaration that, in whatever way a living being is gene- 
rated, the nature which it at first possesses is that of an 
egg. And what Harvey wants to impress, by the frequent 
iteration of his opinion on this subject, is the difference 
between his view, that a germ is something which comes 
into existence more or less as a unit and has an indi- 
viduality of its own, and that of his predecessors, who held 
that it is formed by the coalescence of separate entities. 
Nevertheless, there is an indication that Harvey was on 
the right track in respect of the question of spontaneous 
generation ; and that, if his papers on the generation of 
insects had not been destroyed, he might have anticipated 
Redi ; for the forty-first exercise contains the following 
remarkable passage : — 

44 liut on these matters generally we shall have much to 
say, when we shall show that many animals, especially 
insects, take their origin and are generated from elements 
and seeds so small as to escape observation (like atoms 
floating in the air), which are scattered and dispersed 
hither and thither by the winds ; yet these animals are 
supposed to arise spontaneously, or from putrefaction, 
because their germs are nowhere to be found.” 

It was exactly this thesis that Redi adopted and proved 
to demonstration, seventeen years afterwards, and there- 
fore long before Harvey’s death ; and it is by following 
up the same line of argument that modem investigators 
have deprived abiogenesis of its last supposed experi- 
mental evidence. In whatever way, however, the germ 
of a plant or of an animal is produced it is the equivalent 
of an egg, and what Harvey means by an egg is clearly 
shown, in the following as in many other passages : 

41 In the generation of all living things (as we have said) 
this is established, that they arise from some primordium 
(primordio aliquo) which contains not only the matter but 
the power of generation ; and is, therefore, that out of 
which and from which the thing generated takes its 
origin. Such a primordium in animals (whether they 
proceed from parents, or arise spontaneously or out of 
•putrefaction) is a humour contained in a membrane of 
some kind, or shell ; in fact, a homogeneous body (corpus 
nempe similare) possessing life, either actually or poten- 

1 I pointed thhrtdht twenty years ago In my “Lectures os General 
Natural Hiswifeleblshtd in the Medicml Timet tmd Gmutte. Take 
ootpaoif* fvc that might J* cited : 4 * Atqas sUam a nsmt 

IflvTlakrn this sentence for a motto. 


(Knrdt. nil.) M. Powch s t cugfc * 
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tfaHy. This primordium, if it is generated within an 
animal and remains there, until a like animal (univocum) 
is produced, is vulgarly called a conception ; if, however, 
it is thrust out by parturition, or if it has originated else- 
where by chance, it is termed an ovum or vermis . 1 
think, however, that, in either case, that from which an 
a nimal arises should be called primordium ; just as 
plants produce their young from seeds ; and that all these 
primordia are of one kind, namely, living things. 

" I find a primordium of this sort in the uterus of all 
viviparous animals, before any foetus can be discerned. 
In fact, there is a clear, viscid, white [colourless] fluid, like 
the white of an egg, inclosed in a membrane, which I term 
the egg of these animals ; and, in red-deer and fallow deer, 
in sheep and other cloven-footed animals, it fills the whole 
uterus and both its cornua.” 1 

It will be observed that, in the foregoing passage, 
Harvey insists upon one main quality of the primordium, 
namely, that it is.a corpus similar c ; or, in other words, that 
it is relatively homogeneous ; and, in the seventy-second 
exercise, “ De humido primogenio,” he insists strongly on 
what he believes to be the fact that the embryo takes its 
rise in a certain “humidum radicale et primigenium,” 
14 simplicissimum, purissimum et sincerissimum corpus,” 
in which all the parts of the embryo are present poten- 
tially, but not actually, and out of which they arise by a 
gradual process of differentiation. 

44 The first rudiment of the body is a mere homogeneous 
and soft jelly, not unlike a spermatic coagulum, which, 
becoming changed (in accordance with the law of genera- 
tion) and at the same time split or divided into many 
parts, as by a divine command, as we have said (let bone 
arise here, muscle or nerve there, here viscera, there re- 
ceptacles of excretion, &c.) out of the inorganic arises the 
organic, out of the similar the dissimilar ; out of the one 
and the same nature, many things of diverse and of 
contrary natures ; not, indeed, by any transposition or 
local motion (as when by the power of heat homogeneous 
things unite, or heterogeneous things arc separated), but 
rather by the disaggregation of homogeneous things, than 
by the aggregation of heterogeneous things.” 2 

In this passage, as in those in which he advocates 
epigenesis^ Harvey shows a complete grasp of the great 
truth that development is a gradual process of change 
from relative homogeneity to heterogeneity, put into such 
dear light in our own time by Meckel and von Baer. 

Again, when Harvey dwells upon the close resemblance 
of the early conditions of the higher animals, and accounts 
for harelip as a retention of an embryonic condition, 
we see him hovering on the brink of some of the most 
important embryological generalisations of a century and 
a half after his time. 

Aft®* 1 Harvey, embryological theory distinctly* retro- 
g laded for a full century, until, in fact, a hundred and 
eight years had elapsed, and, in 1759, Caspar Friedrich 
Wolff published his “Theoria Generationis.” In the 


« Homoribui.'' Elsewhere (Exerdtatio xxvi.) 
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interval, the great truths laid down by Harvey, that all 
germs are homogeneous relatively to the forms to which 
they give rise, and that all those of the higher 
at any rate, pass by epigenesis into the perfect living 
thing— 44 Fabrica a parte aliqua tanquam ab origine 
incipit : ejusque ope reliqua membra adsciscuntur : atque 
hax per epigenesin fieri dicimus : sensim nempe partem 
post partem : estque isthaee, pr;raltera, proprie dicta 
generatio” (Exercitatio xlv.); these verities, justified by 
all our present knowledge, were ignored, and the doctrine 
of the 44 pre-existence of germs” and of “evolution * took 
their place. And so strong was the hold of the latter, 
that even Wolff’s conclusive investigations produced little 
effect, and the full acceptance of Harvey’s generalisations 
dates fiom the last half-century. 

But while Harvey’s views respecting the general nature 
of the embryogenic process were as much in advance of 
his time as were his doctrines respecting the motion of 
the heart and the circulation of the blood, his demonstra- 
tion of them is a failure, the phenomena being too subtle 
and recondite for the means of investigation which he 
possessed. 

So far as the process of fecundation is concerned, he 
is further from the truth than were the Greeks ; for he 
steadily denies that the male element enters into the 
substance of the egg, or even comes into physical contact 
with it ; and he ascribes the efficacy of the male to a 
sort of contagion, by which the female organism is in- 
fected, and in consequence of which, the ova, which he 
justly declares to be formed like any other growth, acquire 
the property of developing into embryos. 

Again, though Harvey’s discovery, that the region of the 
cicatricula in the hen’s egg is the seat of the changes 
which give rise to the embryo, was of primary importance, 
he has not the least notion of the real nature of the cica- 
tricula or of its relations to the yolk. The 44 primigenial 
radical humour,” which he supposes to be the first com- 
mencement of the embryo, is nothing but the amniotic fluid, 
which is really formed long after the rudimentary body of 
the chick has appeared. And Harvey’s supposition that the 
blood is that which is first formed and that the substance 
of the body grows round the vessels 44 like a mucor or 
fungus,” is an error, which is, of course, enormous, and 
may seem unpardonable to any one who has not tried to 
make out the early stages of the development of the egg 
with the naked eye, or even aided by a hand-glass. 
It was the discovery that the rudiment of the body of 
the chick exists in the egg, long before Harvey sup- 
posed, that was one of the chief causes of the adoption of 
the notion of the pre-existence of germs which led to 
the 44 evolution ” and M emboitement ” hypotheses. Buffon, 
in fact, went so far as to say that the chick 44 exists fully 
formed {eu entier) in the middle of the cicatricula when 
the egg leaves the body of the fowl,” 1 thereby erring as 
far as Harvey did, but in the opposite direction. 

After due deduction is made for these errors and 
shortcomings, however, the great merit of having been 
the first to grasp the true principle of interpretation d 
the process of development, must, I think, be accorded to 
Harvey ; and if we consider the part which the study 0 
development has played, and must hence fo rw ar d co nt i n ue 

01 * "Htstoire Nature He," U it, «d. a, 1750, p. jjt. 
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to play in biology, the “ Exertitationes de Generatione,” 
though second to the “ Exercitatio Anatomica,” can 
hardly be said to have another rival in the contemporary 
literature of biological science. 

Modern morphology, no less than physiology, has its root 
in the work of William Harvey. T. II. Huxley 


ZO LINER'S SCIENTIFIC TAPERS 
Wisscnschaftlichc A bhand lunge n (Erster Band). Von F. 
Zdllner. (Leipzig : L. Staackmann, 1878.) 

I F we take a somewhat different course in reviewing 
this wprk from that which we should naturally adopt 
with works professedly scientific, we hope at least tu 
justify our conduct to the. reader before we finish. For, 
alas, all is not scientific that piofesses to be science, and 
evefl celestial minds can harbour very curious feelings 
and express them with most unmistakeable vigour, while 
not always striking above the belt. 

The key-note of this work, as well as of a great deal of 
the other somewhat voluminous writings of Prof. Zdllner, 
is struck by himself in a foot-note to p. 129, where he 
tells us that “the aim of all his scientific efforts has been 
to contribute, as far as the ability given him permits, to 
the realisation of a certain “ hopeful project ” : — viz., 
the explanation of all molecular actions by means of that 
Law of Electric Attraction (due to W. Weber) which 
“ has already been so fruitful in coordinating under one 
principle all electric and magnetic phenomena.” 

Very good and laudable : — though we may permit our- 
selves to say, in passing, probably very unpromising. 
But it is quite impossible to say what hints a competent 
mathematician may not obtain while he is attempting to 
prosecute the applications of any theory— however remote 
its principles may be from those which the experimental 
facts themselves suggest to the physical investigator in 
his laboratory. Unfoitunately even this concession is 
thrown away upon Prof. Zdllner for he not only docs 
not claim to be considered as a mathematician, but has 
on a former occasion (in his work on Cowls) expressly 
denounced those who attempt “by differentiating and 
integrating * to get at natural laws. He is, as Helmholtz 
long ago said, a genuine Metaphysician, and (as such) is 
a curiosity really worthy of study not of course merely 
because he is a Metaphysician, but because in this nine- 
teenth century he attempts to bring his metaphysics into 
pure physical science. 

To a man whose whole object in scientific life is the 
establishment of Weber’s Law as the fundamental fact of 
the Kosmos, of course all works are an Abomination in 
which even an attempt is made.to show that action at a 
distance can be (and therefore ought to be) dispensed 
with. Hence Gerk-MaxwelTs Theory, which, even its 
opponents must allow, has succeeded at least as well as 
Weber’s in connecting and explaining the phenomena of 
electricity, magnetism, and light, must be demolished at 
ad hazards. But the .reader of Maxwell’s great work on 
Electricity , who has seen in its very Preface that the main 
object of that work was to carry out to their legitimate 
mathematical developments the physical ideas of Faraday, 
will scarcely be prepared to find that Prof. Zdllner accepts 
Faraday and denounces Maxwell ! 

This tour de force is worthy of so accomplished a meta- 


physician. It is absolutely refreshing in its coolness ! 
According to Pro£ Zdllner, both Clerk-Maxwell and Sir 
W. Thomson (to whose advice the former owns his 
indebtedness) quote Faraday correctly, and yet altogether 
misapprehend his meaning ! In fact we are now told, 
though not in so many words, that Faraday, whom we 
had all looked on as an opponent of action at a distance, 
was really a firm believer in it, and a strenuous advocate 
of it ! Not only Faraday, but even Newton himself in 
spite of the celebrated Letters to Bentley , in which all of 
us have hitherto read the inconceivability of distance- 
action* to any mind which “has in philosophic matters a 
competent faculty of thinking even Newton himself, it 
seems, believed in action at a distance ! 

On this no farther comment is necessary than one 1 
made some time ago, when Prof. Zdllner, to his own satis- 
faction at least, proved me to be ignorant alike of Latin 
and of the very First Lav of Motion y— viz , that “ Prof. 
Zdllner should not attempt to criticise . . . until he 
acquires sufficient knowledge of British technical 
terms . . . w 

That a good deal of Prof Z( diner's censure is due to his 
imperfect apprehension of English, will, I think, be 
allowed by every candid reader. I say nothing of nume- 
rous misspellings — sometimes ludicrous, such as “ in his 
sobber (sic) senses" — which occurs twice at least (pp. 142, 
711), because there are quite as many misspellings in the 
German, and all are, therefore, probably due to the 
printer. But it is a wonderful piece of information for us 
benighted islanders to be told that our foremost scientific 
men, while quoting Newton accurately, entirely miss, or 
rather misrepresent, his meaning. So wonderful that 1 
certainly shall not be believed, unless I refer definitely to 
some of the inculpatory passages : — 

[The passage (pp. 141- 152) is too long for translation, 
so I give a small part only ; restricting myself to the lone 
in which British authors are spoken of, for the substance 
of the accusation, such as it is, has been already indi- 
cated] i 

“ One’s impaired power of discovering contradictions 
prevents his recognising them as such even when the 
effect of the contrast is heightened by juxtaposition. 
Hence we must ascribe the non-retractation of such by 
their authors not to moral weakness but to incapacity. 
Hence also the surprising natveti with which such men 
(/>., Sir W. Thomson, Clerk-Maxwell,*/ hoc genus omne) 
hand over to their critic the weapons with which to exter- 
minate them, &c., &c. He who thinks it superfluous to 
bother himself with the thoughts of bis predecessors and 
contemporaries loses ipso facto all right to consideration 
for himself and his writings. Such an author will in after 
time be forgotten, just as he has forgotten bis prede- 
cessors, and this in the name of Eternal Right. For, 
only in the continuity of the mental work of succes- 
sive generations is there security for the progress of 
Humanity ! M 

The reader of this will perhaps think that he has seen 
enough of Prof. Zdllner and his work ; — enough at least 
to enable him to form a pretty shrewd guess as to the 
scientific value of the .whole. But I must be excused if I 
trouble him with a few additional remarks on another 
aspect ofthfbook. 

Some pflirs ago Prof. Helmholtz kindly undertook to 
revise the German translation of Thomson and Tents 
Natural Philosophy^ and was in consequence somewhat 
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wildly attacked by Prof. Ztillner in the Preface to his book 
on Comets *. To that attack Prof. Helmholtz replied in a 
very admirable article, of which a translation has already 
appeared in Nature (voL xL pp. M9> 21 1\ 

The great crime which according to Prof. Zollner was 
committed, was a double one. Sir VV. Thomson and I 
ventured to express an opinion (to which wc still adhere) 
unfavourable to theories such as that of Weber : — and 
Prof. Helmholtz so far forgot his duty as a German as to 
be responsible for the reproduction of our work in his 
native tongue l As we now know that the promulgation 
and extension of Weber’s Theory has been the object of 
Prof. Zollner’s life-work, perhaps it was not unnatural 
that he should complain of such conduct. Hut it is quite 
another thing when, after being completely demolished 
from the scientific point of view, he returns to the attack 
in another style— bringing against the various persons 
named charges of a totally different character— though 
all equally groundless. 

A great many of these arise undoubtedly from imper- 
fect acquaintance with the English language. Thus, to 
take a ludicrous one, Prof. Zollner cvidentlv imagines that 
44 smoke-rings ” must be formed with tobacco-smoke ? 
And he fancies that it was in a smoking party that Sir 
W. Thomson hit upon his hypothesis of vortex atoms. 
For, after translating part of Thomson’s own account of 
his theory, he says that a “ skilled and powerful tobacco- 
smoker was necessary to the experimental verification 
of it.” 

Smokers, to whose charmed circle I’rof. /.ollncr evi- 
dently does not belong, can alone judge how skilled and 
powerful they would have to become before they could 
produce from their own lips the vortex rings, full of sal- 
ammoniac crystals and somewhere about six or eight 
inches in diameter, which Sir W. Thomson describes in 
the paper referred to. Hut Prof. Zollner comes back to 
this notion, as he does to others, with absolutely “ damn- 
able iteration.” Here is an instance (p. 103) which we 
paraphrase as follows 

“The reader will note that 4 Tobacco-smoke ’ and a 
‘creative act * are the inseparable companions of Thom- 
son’s Vortex-atoms :— although in the whole of Helm- 
holtz’s paper, on which Sir W. Thomson has erected the 
airy structure of his hypotheses, there is not a single 
passage in which such things ate alluded to. 

“Since Sir W. Thomson and the mathematical sup- 
porters of his hypotheses continually employ tobacco- 
smoke for the explanation of their views, 1 also may be 
permitted to employ the same medium to make clear my 
notions. Were I to describe the fee 'mgs with which i 
crossed the threshhold of the Vortex-world of Thomson 
after leaving the clear and bright Thought-world of 
Newton, Kant, and Faraday, I could not succeed better 
'kan by comparing them to those of the Alpine traveller 
who leaves the enlivening freshness of the clear mountain 
air to enter the tobacco-laden atmosphere of a muggy 
beerhouse !” 

We next have Thomson’s (and.Helmboltz’sj speculations 
as to the origin of on the earth once more over- 
hauled and torn to shreds. Then the unfortunate 44 lumi- 
nous corpuscle " of Thomson and Tait has again to 
perform its antics— but in a somewhat new phase. For it 
is now shown to be due to the same inaccuracy of thought 
(Denkfehler) as the “ moss-grown fragments.” 

“Only the yet undeveloped understanding of a child 


can content itself with such hypotheses, as it docs with 
the answer to the child’s question, 4 Where did the new* 
born little brother or sister come from? 1 The mother 
soothes the childish causation-excitement with the answer, 

4 The Stork brought it ’ on the correct presumption that 
the child will not farther inquire whence or from whom 
the Stork received the infant.” 

So far as 1 can judge without an attentive perusal of 
the whole 732 pages of the work (Enter Band), such as, 
amusing though it is throughout, I cannot spare time to 
bestow, Prof. Zollner seems to think that Clerk- Maxwell, 
Thomson, and myself belin*c in the existence of those 
imaginary beings (minted by Maxwell, and called 
Demons by Thomson) who were introduced for the 
purpose solely of showing the true basis on which the 
Second Law of Thermodynamics has to be received as 
a fact in physical science ! Hence we are treated to a 
whole Chapter called 14 Thomson's Da mo ft en unit Me 
Schatten Plato's 1 

But it was well that this Chapter should be written. 
For Prof. Z611ner has recorded in it a discovery of the very 
first order : — if it be correct. He has held the two ends 
of a cord (sealed together) in his hand, while trefoil knots, 
genuine ikkkducihlf. TREFOIL KNOTS, of which he 
gives us a picture, were developed upon it ! He shows 
us the reasoning by which he was led to predict the 
possibility of this very wonderful achievement— absolutely 
unique in character, so far as I know, throughout the 
whole range of science. Prof. Klein, of Munich, some 
time ago showed, as is well known, that knots cannot 
exist in space of four dimensions. Hence Prof. Z6Uner 
was ltd to conclude that beings (not, of course, Thomson's 
Damonen nor die Schatten Plato' s t lor these are unscien- 
tific, and therefore impossible) in space of four dimensions 
could put an irreducible knot on an earthly string of which 
the ends were fastened together ! It is some time since 
the Astronomer- Royal for Ireland told me his jocular 
mode of arguing from Klein’s discovery viz., that all the 
secrets of the spiritualistic 44 rope trick” could be at once 
explained by supposing that inside the mysterious cabinet 
(in which the tambourines and the musical boxes fly 
about) space was of four dimensions— so that the well- 
corded performers were at once loosed from their bonds 
on entering it ! But Pro f. Zollner (with the assistance of 
the spiritualists) has tied knots by means of beings who 
exist in four dimensional space ! ! ! Those who tied can 
of course loose, so that there is now (thanks to Prof. 
Zollner and the spirits) no such thing as an irreducible 
knot ! 

1 need say nothing of the treatment which Prof. Zollner 
bestows on other scientific men with whom he has the 
misfortune to disagree : such as the imaginary execution • 
scene (pp. 377 416) of a distinguished Physiologist ! 
Plain men in this country, and in Germany also I doubt 
not, have uncomfortably plain terms for such outbursts. 
But such things are not for a scientific journal. I can 
hardly divest myself of the impression that Prof. Zdllner, 
in spite of his oft-expressed utter detestation of “Jokdets* 
of all kinds (Witze, Scherze, See.) has been led by his 
feelings of 44 sittlicher Entruitung ” to attempt the perpe* 

• This u not the pUc* u» continue dUcuflun* with f*ro r . Clausius, but 
ibe reader of Prof. Ztillncr's book >11001(1 be warned that, extensive as te bin 
reading, it doe* not always icem to include the most cogent erguatm* 
which here bees presented on one or other side in several cont r ov ersies of 
which he uiS h rt a ke s to give en account. 
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tration of a gigantic joke upon his readers. For I have 
looked in vain through this large volume for anything 
that can well be called Science; with the one exception of 
some remarkable experiments due to Fresnel, to which it 
is well that attention has been called. 

In conclusion, though I cannot make pretensions to 
any minute acquaintance with the German language, I 
think I may venture to suggest to Prof. Zollner, for his 
next edition, a title which shall at least more accurately 
describe the contents of his work than does his present 
one. I cannot allow that the title “ Scientific Papers ” is 
at all correctly descriptive. But I think that something 
like the following would suit his book well : — 

Patriotische 

METAPHYSIK DER PHYSIK, 
fur moderne deutsche Verhaltnissc. 

Mit speciellem Bezug auf die vierte Dimension und 
den Socialdemokratismus bearbeitet. 

With this little hint, which 1 hope will be taken, as it 
is meant, in good part, I heartily wish him and his work 
farewell. P. G. Tait 


A DICTIONARY OF MUSIC 
A Dictionary of Music atnf Musicians. By eminent 
writers, English and Foreign. With Illustrations and 
Woodcuts. Edited by George Grove, D.C.L. (London : 
Macmillan and Co., 1878.) 

N O better proof of the spreading interest in musical 
subjects which is now taking place in England 
could be found than the publication of this important 
work. Although similar u Lexicons,” some of them 
extending to the portentous dimensions which German 
monographs are apt to assume, are not uncommon in that 
country, there have, as far as the writer knows, been 
hitherto none in our language which exactly occupy the 
position aimed at by this. Those which most nearly 
approach it, are either somewhat antiquated, or, like the 
excellent little work of Dr. Stainer, propose to themselves 
a far more restricted object. Nor indeed is the reason of 
the difference in this respect between the two countries 
difficult to assign. In Germany the whole population is 
more or less musical ; every little town or village has 
abundance of practical musicians, mostly playing stringed 
instruments, among its inhabitants, who not only can 
take their part efficiently in a quartette, or in a local 
orchestra, but who are sufficiently informed in musical 
theory and literature to furnish an intelligent public 
which can support and encourage extensive undertakings 
of a scientific and historical character. 

In England, on the other hand, unlike Germany, there 
has been, until quite lately, as little of representative 
musical culture as there has been of really national 
soldiering. We had been content to leave the defence 
of our country, no less than the executive realisation of 
great artistic masterpieces, to a separate and stipendiary 
class ; while the bulk of the nation had merely “ assisted,*’ 
according to the French sense of the word, by listening 
and applauding. In both instances we, to a considerable 
degree, realised the dreams of Plato’s Utopia; and 
though in the one case our <f>vkoKfs t the army, in spite of 
its small size and its professional leaders, for education and 
gallantry are probably unparalleled, it is, perhaps, to be 


feared that the artistic class, the iwvnKoi, have somewhat 
suffered from isolation and lack of responsibility. 

To this cause, and to unthinking prejudice, must be 
referred the tone of depreciation if not of contempt, which 
in the last century attached to the name “ fiddler.” It is 
conspicuous in the “Tweedledum and tweedledee” 
epigram of Handel’s day, and frequently crops out in the 
Johnsonian, and even in later periods. The altered 
feeling of the present day cannot be better illustrated, 
than by the public estimation of Rubinstein or Joachim, 
or the genuine national grief at the early death of Titiens. 

But the reform in the republic of sweet sounds must 
come, and is coming, ab extra. Audiences themselves 
must be fairly proficient in an art to esteem its higher 
developments and manifestations. The supply, according 
to the laws of political economy, must precede the demand ; 
nor can true aestheticism of any kind fully prosper until the 
bulk of the population have been educated up to its intel- 
ligent and critical comprehension. For the moment it 
may be that in this particular blanch the outsiders have 
distanced the regular executants. It would be a severe, 
but not altogether false statement to make, that in modem 
England — which has really become a musical nation — all 
classes are musical except the musicians. It is certain 
that our grandest celebrations, such as those of Handel 
and that at Leeds, are festivals where the latter are only 
secondary to the hearty and enthusiastic willingness of a 
voluntary but well-disciplined non-professional choir. In- 
deed it might, d priori , be anticipated that such would be 
the case, since the fondness for music, although it may be 
materially developed by circumstances and education, still 
remains very much of a gift ; and this gift, which forms 
the strongest motive to exertion in acquiring it, is far more 
likely to exist in one who turns to the subject from love 
than in those who have simply adopted its study by chance, 
or as a means of earning a livelihood. 

That such is to a certain extent the fact, receives ample 
illustration from the very first page of Mr. Grove’s initial 
number, in which are recorded the names of the con- 
tributors to the work. Including the editor himself, who, 
though not a professional musician, has earned, under the 
familiar initial which he here again adopts, a full title to 
speak with knowledge and authority on musical subjects, 
a large proportion of the writers are not dependent on the 
art or practice of music for their social status. Among 
them will be found clergymen, a consul, a colonel, a 
doctor, an engineer, a Queen’s counsel, a schoolmaster f 
and many others, whose devotion to the cause of music 
must be purely voluntary and a labour of love. As it 
cannot be doubted that all alike have given proofs of their 
competence to undertake the task entrusted to them, it 
is surely no forced conclusion to regard their co-operation 
as evidence of the depth to which educated English 
society is now penetrated by this subtle and once 
neglected branch of aesthetic culture. To the same class, 
moreover, the work appeals for support, a support which 
is more than justified by the laborious care, the pains-* 
taking and punctilious accuracy displayed by the editor 
in its compilation. 

Tbejresent instalment of the work is the first of a 
serA of quarterly parts, and only contains the letter A, 
with part of letter B. On turning over the pages the 
articles which attract the eye are one on Abbreviations 
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In music and one on Arpeggio, by Mr. Franklin Taylor ; 
nn interesting account of the ACAD^mie de Musiqui, 
by Mr. John Hullah ; an excellent little treatise on 
Accent in music, with abundant musical examples, by 
Mr. Ebenexer Prout ; another on Accents in plain song, 
by the Rev. Thomas Helmore; instructions as to Accom- 
paniment, by Mr. Hopkins, of the Temple, supplemented 
by another article on Additional Accompaniments, 
by Mr. Prout ; AEolian Harp is from the pen of Mr. 
Hipkins ; ANTHEM is given by Dr. Monk, of York ; 
Arrangement, by Mr. Hubert Parry ; Bagpipe, by the 
writer of this notice. In the biographical department, 
which is especially full, a long and exhaustive account of 
the Bach family, by Herr Maczewski of Kaiserslautern, 
stands foremost. There are also interesting notices of 
Adolphe Adam and of Auber, by Mr. Franz Hueffer ; of 
many Italian composers, by Mr. Edward H. Pember, Q.C., 
of Dr. Arne, and of AttwoOD, by Mr. Husk, Librarian 
of the Sacred Harmonic Society ; of Dr. Aknold, and 
a sympathetic biography of Michael Balfe, by the late 
Dr. Rimbault. Sir Frederic Ouseley and the Editor 
contribute several smaller notices. The names of English 
musicians appear to have received especial attention. 

There can be no hesitation in saying that the work 
just commenced promises to fill a gap in English biblio- 
graphy, and that it furnishes excellent material for refer- 
ence. Besides this, it presents the collateral advantage 
of offering a charming combination of amusement and 
instruction for desultory reading in the many kora 
sub se civ a which occur even in the lives of the most busy. 

W. H. Stone 


OUR BOOK SHELF 

Pioneering in South Brazil . Three Years of Forest and 
Prairie Life in the Province of Parana. By Thomas 
P. Biggs-Wither. Two vols. With Map and Illus- 
trations. (London : John Murray, 1878.) 

Mr. Biggs-Wither has written two volumes of genuine 
and varied interest and much instruction, as a result of 
his three years* work in a little-known region of South 
Brazil He went out as one of an engineering party to 
open up a road between the Atlantic and Pacific, and he 
traversed much of the country on the banks of the rivers 
Ivahy and Tibagy, tributaries of the Parand. Much of 
his tune was spent in the forests of this region, virtually 
unexplored, and presenting a splendid field for any enter- 
prising naturalist. Mr. Wither is an excellent observer, 
ana hts book abounds with information on the natives, 
the natural history, and physical geography of the region. 
He met with many adventures, and suffered much from 
heat and insects, but altogether he seems to have had a 
thoroughly enjoyable time of it. He writes throughout 
in an attractive and simple style, and his work must be 
regarded as an important contribution to a knowledge of 
the luxuriant region with which it deals. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
Py Mss correspondents. Neither can he undertake to return , 
or to correspond muh the writers of rejected manuscripts . 
r anon J m ^s communications . 

\TM* Editor requests correspondents to keep their letters at 

.V u f rmur * ** his ***** u *°s r * ai that u 

ts tm (osssOU otherwise to ensure the appearance even of com • 
mumcations containing interesting ananovel facts.] 

The Phonograph 

We shall be much obliged if you will allow ns to draw the 
attention of your rasden to a curious fact which the phonograph 


has allowed ns to prove, and which we announced last Monday at 
a meeting of the Royal Society of Edinburgh. We have seen no 
mention of the fact elsewhere. 

Not only are vowels unaltered by being spoken backward* 
but the same fact is tme of consonants, whether the potations 
of air be made in a given order or in the reverse order the ear 
accepts the sound as indicating the same letter. Tnis Is tme of 
all the simple vowel sounds and of all the simple consonant 
sounds, including of course several combinations which in English 
are spelt with two letters, as th or ng, but which are really 
simple consonants. 

We tried the experiment on single pairs of syllables separated 
by a single consonant, as ado, aba , aja 9 etc. A person coming 
from outside and ignorant of what consonant had been spoken 
was able to identify the consOhants quite as well backwards as 
forwards. The chief difficulty was found in distinguishing ajfa 
from assa. 

We find that this peculiarity is not limited to consonants 
between vowels, but that ab said backwards becomes ha. Wa 
have here a standard os to what does really constitute a single 
letter or element of articulate speech ; it is any one reversible 
P**; X our readers who possess a phonograph may most easily 
verify this observation by saying a word backwards, and 
hearing the phonograph say it intelligibly for vards ; for instance, 
nosh aces ossa produces association beautifully. 

We shall be glad to learn whether this fact has been already 
published, and also whether it was foreseen as a possibility by 
any writer. Fleeming Jenkin 

Edinburgh,* March 2 $ J. A. Ewino 

The Age of the Sun*n Heat in Relation to Geological 
Evidence 

1. It is an admitted fact that the age of the sun’s heat will 
not harmonise with the evidence of geology, on the supposition 
that this heat was solely derived from the approach of matter 
under the action of gravity. Dr. Tames Croll, in dealing with 
this question in a recent number of Nature , 1 haa suggested the 
existence of a previous proper motion in the colliding matter that 
formed the sun, whereby, in accordance with accepted physical 
principles, a store of heat adequate for any period might have 
been provided. However a difficulty is raised here by Dr. Croll, 
in the Philosophical Magatitte (May, 1868), where this question 
is first dealt with, and as this difficulty would seem on examina- 
tion not to be insurmountable, I venture to call attention to the 
subject here, more especially as attendant questions of interest 
would seem to attach to it. 

2. Of course it is admitted that the age of the sun’s heat is the 
limit to conditions of life on the earth, and the point in question 
is that if the sun had acquired such a store of heat as geological 
time would appear to demand, then the sun must have been 
(owing to the excessive heat) a very extensive nebula, probably 
extending far beyond the limits of the present solar system, and 
consequently, that even if such a store of heat had existed in the 
sun, it would not be available for geological time, since the earth 
could not then have existed as a separate planet, from the fact 
that the solar nebula would then have extended beyond the limits 
of the earth’s present orbit. Dr. Croll says (p. 372) : “ But if 
the sun had originally possessed the amount 01 energy supposed, 
then his volume would have extended beyond our earth's orbit, 
and of course our earth could not at that time have existed as a 
separate planet. ” This, therefore, puts a difficulty in the way of 
the sun having possessed such a store of heat as would be avail- 
able for geological time. The accepted principles of Laplace 
are, of course, admitted here, according to which the earth 
originally formed Tpart of the nebulous mass of the sun, and 
became naturally detached through the rotation of the nebula at 
its contraction. 

3. Here it seems to have been tacitly assumed (according to 
the quotations above given) that the present orbit of the earth 
was its original orbit Is there, however, any n ecess ity for 
assuming this ? For in this lies all the difficulty. Are we not 
rather warranted in inferring from accepted principles that the 
present orbit of the cards was not its original orbit For it is 
an admitted fact that misting media (the ether, &c.) exist in 
space, by which, through fricuoo, the orbits of the pumets art 
gradually beoonung contracted, so that they slowly approach the 
sun. It is a mere question of time , therefore, for toe earth to 

I have come in towards the son from any distance, or Its original 

* Natuex, voL aril p. 906 ; al*o Quarterly Journal Science ' f J« 4 y, 
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orbit might (for anything we can flay to the contrary) hare bean 
beyond the preient orbit of Jupiter. However slowly we may 
suppose the earth to be approaching the sun, yet in the vast 
epoch of time (which is precisely what is memory in order to 
harmonise with geological evidence) it may have approached 
millions of miles towards the sun. There is one point of pecu- 
liar harmony here which is worth noticing in connection with 
this, via., as the son cools down or gives out less heat to the planets, 
so the planets reduoe their distance from the sun ; thus tending 
to equalise the heat conditions suitable for life. Thus, although 
the neat of the sun when first formed may have been enormously 
greater than it is at present, yet on account of the distance of 
the nlenets (including the earn) from it at that remote time, the 
conditions for life may have been as favourable as now, and thus 
the first geological changes may have commenced on the earth 
at that remote epoch when the sun was an incandescent nebula 
occupying a vastly greater volume than now (perhaps even the 
volume o? the earth's present orbit), or! under these conditions 
any interval of time for life on the earth that geological evidence 
may require is afforded. 

4. There is another point that would appear to be of interest 
in connection with this subject. The rate at which a planet 
approaches the sun through friction in the media in space would 
depend (admittedly) on its mass, or would be greater when its 
mass is less. It follows evidently from this therefore that the 
great planets, Jupiter, Saturn, &c., must have approached the 
sun at a slower rate than the earth (or the smaller planets gene- 
rally). It would follow therefore (more particularly in view of 
the vast epoch of time demanded by geology) that the relathe 
position of the planets must have changed from this cause, that 
the earth, for example, must at one time have been nearer Jupiter 
than at present ; more especially as the greater velocity of the 
earth in its present contracted orbit causes greater friction (and 
thereby brings the earth more rapidly towards the sun). Indeed 
it is an evident consequenoe of this principle that it would require 
only a certain relative difference in mass of the planets (or in the 
length of the elapsed time) to have made the small planets occupy 
portions beyond the larger planets originally, and so the positions 
of the planets to have been reversed, »./. , the smaller planets 
furthest from the sun, and the larger planets nearest The 
tendency of the friction evidently is to arrange the positions of 
the planets, so that the larger are furthest from the sun. 1 This 
it may be noted is the portion at the present time. We do not 
of course mean to assume necessarily that there has been an 
actual reversal in the positions of the planets ; all we adduce is 
that friction must inevitably tend to change relative position, 
when the masses of the bodies are different, and whether the 
positions are reversed depends therefore on the time during 
which this cause was in operation (and here we are considering 
especially the vast interval of time required by geology)— the 
change of relative position being more rapid the greater the 
relative differences or the masses. Thus it is a known fact that 
a meteorite approaches the sun or contracts its orbit at an enor- 
mously more rapid rate than a planet. It is so far certain that 
through friction in the medium known to exist in space, the 
planets (whose masses am different) must have changed to some 
degree their relative pos it io ns , or that the earth (for example) 
must have been nearer Jupiter at one time than it is now. These 
it should be observed cannot be regarded as speculations, but 
rather as deductions dependant on accepted principles. 


5. Time may evidently have as great significance in physical 
as hi geological changes, or In giving time its full import great 
insults may follow ; and it will be admitted thst it is of interest 
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English Laku-dweUingt and Pile-structures 
GlNiui Um Fox has described the old, and, in some 
esses, m ooem fro jrf k-W Q th s fn the peat of Finsbury and South- 
wark, outride Roman J^pdeu {Anth rop o lo gical Jfaess* vol iv. 
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near Wretham Hall, six miles north of Thetford, where, in s 
drained mere, “numerous posts of oak-wood, shaped and 
pointed by human art, were found standing erect, entirely buried 
m the peat" Hod -doer antlers, both shed and broken from the 
skull, and also sawn off, were found in this peat (See Quart. 
Joum. Geol. Sac., voL xii., p. 356.) 

Since writing the above, I have been informed that Mr. W. 
M. Wylie, F.S.A.. referred *o this fact In “ Archaeolom* ” 


can add, however, that retrains of Corpus daphne (red deer), 
C. dama ? (fallow deer), 0: h (sheep), Bos longtfrons (small ox), 
Sns srrofa (hog), and Cams (dog), were found hare, accor ding 
to information given me by the late C. B. Rose, F.G.S., of 
Swaflfham ; who also state 1 , in a letter dated August n, 1856, 
that in adjoining meres or sites of ancient meres, as at Saham, 
Towey, Carbrook, Old Buckenham, and Hargham, cervine 
remains have been met with : thus at Saham and Towey, Cenms 
daphus (red deer) ; at Buckenham, Bos (ox) and Corpus capreolus 
(roebuck) ; at Hargham, Cenus tarandus (reipdeer). 

The occurrence of flint implements and flakes in great numbers 
in the site of a drained lake between Sandhurst and Frimley, 
described by Capt. C. Cooper King, in the Journal of the Anthro- 
pological Institute, January, 1873. p. 3 6 5 » &c., point* also in all 
probability to some kind of lake-dwelling, though timbers were 
not discovered. 

Lastly, the late Dr. S. Palmer, F.S. A., of Newbury, reported 
to the “Wiltshire Archa-olcvical Society” in 1869, that oaken 
piles and planks had been dug out of boggy ground on Cold Ash 
Common, near Fairer oss Pond, not far from Hermitage, Berks. 

T. Rupert Jones 

Selective Discrimination of Insects 


lay follow ; and it will oe admitted thst it is of interest 
the alow operation of causes into their legitimate results 
lengthened time epochs, not confining the attention to 
itsshuaily narrow range of human cxrarieace. 
it Jffarch ai S. Tolves Pejbston 


One day in the latter part of July, 1877, I took on a flower of 
red clover ( T. frateme) an humble-bee ( Bombus Carolina ?), 
having the hairs of its body and legs densely dusted with pollen- 
grains of an Althea , which was in full blossom in the same 
enclosure, about one hundred feet from the spot where I took 
the bee. 

On the same day and at the same place I attempted to take 
another Bombus % which was ravishing a flower of the same spe- 
cies of clover. It escaped me, and, flying to a distance of about 
twenty feet, alighted on a flower of a Canada thistle {Cirsium 
arvense ), into which it immediately plunged its tongue. After 
watching it feed for a moment or two, I again attempted to cap- 
ture it, when it again escaped, and, flying to about the same dis- 
tance as before, alighted on a flower of a larkspur ( Delphinium 
Cansolitla), and upon my third attempt to take it, it flew away 
and disappeared. 

As to whether insects arc attracted by odour or colour, I wish 
to call attention to an observation of Mr. Crouch, as detailed by 
Mr. Gosse in “ A Year at the Shore.” “ Tealia crassicomis is 
as good a mimicry of the great dahlias at the Sagartiee are of the 
daisies. M “ Even bees are occasionally deceived. Mr. Crouch, 
when once looking at a fine specimen which was expanded so 
close to the surface that only a thin film of water covered the 
disc and tentacles, saw a roving bee alight on the tempting sur- 
face, evidently mistaking the anemone for a veritable blossom. 

Covington, Ky., U. S. A. V. T. C. 

The Telephone as a Means of Measuring the Speed 
of High Breaks 

In some experiments with an induction coll and wheel break 
which I have lately boon engaged on I have found the telephone 
useful in determining the number of times per second m which the 
current is broken. ... . , 

For this purpose It may be attached to the secondary terminals 
or the whole or part of the primary current may be passed 
through it. 

The telephone may also be used generally for determinin g the 
speed of electro-magnetic motors by taking advantage off the 
feet that the current driving them is rithmr sboet-circniiad or 
broken a deflate number of times in each revolution. The tele- 
phone iriMfljpmy ia this case be attached at two points soase 
distance ^yt on one of the battery wires. The note of the 
telephone gives the number of breaks per ssoond. 

Pnrbolem, D or king , March 17 - J. E. H. Gannon 
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Meteor 

As meteors are raiely seen by day, I write to inform you that 
I observed one this morning, at exactly 10.20 A.M., not only in 
broad daylight, but in bright sunshine. I only caught a hasty 
glance of it as it was disappearing. It was in the eastern side 
of the sky, descending towards a point in the horizon nearly due 
north from us, at an angle of about 40°. As we are quite in the 
country, it could not have been anything else than a meteor. I 
found that two of our servants had seen it also, and described it 
as having a tail, which I did not sec. J \me< Fit lm 

Goldielands, near Hawick, March 25 

The Bermuda Lizard 

In his “ Geographical Distribution of Animals” (Am. ed. ii 
p. 135 ). Mr. Wallace states, speaking of the Bermudas, that 
^ a common American lirard, PUstioJon sstris, is the only 
land reptile found on the i-lands.” 

1 'Ustioden lon^irsstris is not a common American species. It 
is peculiar to the larger islands of the Bermuda Archipelago. 
It was described by Prof. E. D. Cope [PnwJtHgs of the 
Academy of Natural Sciences, Philadelphia, 1S01, p. 313) from 
Bermuda specimens. It has never been found elsewhere. Its 
closest affinities are with a West African sj 

bl’nWN CitioDE 

r.S. Natii nal Museum, Washington, January 
Landslip near Cork 

The village of Coacliford, on the River I tv, sixteen miles 
from Cork, has bet n the scene of a curious Ltuldip, or su’>- 
sidence of soil. 

On Wednesday, the 13'h inst., a man on his wav to work, at 
about eight o’clock a m , on going along a path beode a dyke or 
bank which separates two fields close to the ullage, noticed a 
breach in the d)ke which had not cxbtcd hcfiire ; and on going 
to examine, found a deep hole in the earth about a yard in 
diameter, the depth of which appeared to him to be aliout a 
hundred feet, and at the bottom of which he heard the sound t f 
running water. From that lime till six o’cl ch 1 . xt. the hole 
gradually increased in diameter by the falling in of the sides, 
until it appeared as I saw it on Sunday, the 17th inst , a conical 
cavity fifty to sixty feet in diameter and thuty to forty in depth. 

The soil is composed of gravel and sand, with a substratum 
of limestone. 

The sr me thing has evidently taken place several times licfore 
in the immediate vicinity of the aljove-mcntmncd cavity, as there 
are no less than seven other similar deprc^ion® »f various sires 
in the tame piece of ground, but the forma* ion of none of these 
is remembered by even the oldest inhabitants of the place. 

I should mention that the fields between which tt:<* landslip 
has taken place lie pretty high, and that the River I*c is almut 
half a mile distant. A belief has long exited in the village 
that a stream, which is supposed to flow into the I.ee, runs 
beneath the place, at tome depth underground. 

Cork, March 20 » J. Cooke 


JOACHIM JOHN MONTEIRO 

A FEW days ago t Nature, vol. xvii. p. 390 

recorded the melancholy fact of the death of this 
enterprising African traveller. We have since been 
favoured with a few particulars of his life and labours, 
which appear to us to demand more than a passing word 
of recognition. His wotk on “Angola and the River 
Congo ” (Macmillan, 1875) is still fresh in the mind of the 
public, and has been made doubly interesting through the 
recent travels of Mr. Stanley. Mr. Monteiro commenced 
his scientific education at the Royal School of Mines, 
under the late Sir H. De la Beche, and at the College of 
Chemistry under Dr. Hoffmann, at both of which places 
he obtained first- class honours. His first visit to Angola 
was in the year 1838, when he went to work the Malachite 
deposits at Berabe, in that province, and also the blue 
carbonate of copper. This obtained honourable mention 
in the International Exhibition of 1862. It was while 
working these deposits at Benibe that the King of Congo 
came down to pay a visit, and was received with all 


honours, A very curious letter from this king, asking for 
a u piece of soap to wash his clothes with,” is now in the 
possession of the British Museum. 

It was during his stay at Bembe, and while exploring 
the country round, that he discovered that the fibre of the 
AifiiHscniti was so valuable for the purposes of 

making paper, but it was not until 1865 that he returned 
to the coast for the purpose of developing this extra- 
ordinary discovery. He continued to work this enter- 
prise for many years, so as to fully establish the claim 
of this fibre to being the most valuable natural pro- 
duct for paper-making. Paper made exclusively of this 
fibre is scarcely to be distinguished from parchment, 
and it is owing to this remarkable quality that a small 
percentage of the fibre enables the manufacturer to utilise 
su’ stances which would be otherwise useless. While 
at Bembe Mr. Monteiro procured some of the most 
interesting birds, and although the results of his first 
collecting were perhaps not so important in regard to 
novelties as those maae later on, the value of this, our 
first contribution to the avifauna of Inner Angola, will 
never be underrated by ornithologists. In September, 
1866, he accompanied Mr. A, A. Silva, the United States 
Consul, on an ascent of the River Quanza for the purpose 
of opening up the country to trade, and the natives were 
greatly astonished at their first experience of a “ smoke- 
vessel.” In April, 1873, he had the brothers Grandy as 
his guests at Ambriz, and supplied them with beads and 
goods for the arduous undertaking assigned to them by 
the Royal Geographical Society, of endeavouring to dis- 
cover the sources of the River Congo, and of aiding 
Livingstone should he cross the continent and make for 
the West Coast. Mr. Monteiro accompanied the brothers 
Grandy five dajs inland. He explored the Congo as far 
as Porto da Lcnho, in a steamer belonging to a Dutch 
house at the mouth of the river ; and it was while on this 
expedition that he met by appointment, and at their 
desire, nine kings of Boma, whose curiosity he greatly 
excited by being the owner, as they said, of the first 
white woman, his wife, they hud ever seen, and from her 
hand the kings were greatly pleased to receive a “ dash ” 
or present. 

Mr. Monteiro was honoured with the friendship of Dr. 
Livingstone, who strongly desired him to accompany his 
expedition as mineralogist, but this wish he could not 
accede to, owing to his engagements in working out the 
fibre-scheme on the West Coast. His researches in the 
natural history of Angola have been of great importance 
to science. Among the many botanical specimens which 
he forwarded to England may be mentioned the plant 
and flowers of / / ho it sc hi a mirabilis , from which Sir 
Joseph Hooker was enabled to compile his splendid 
monograph of this extraordinary plant ; besides many 
arasites, orchids, &c., which have been named after 
im. Perhaps the most interesting animal discovered by 
him was the beautiful little lemur ( Galago monteiri ), ana 
the well-known chimpanzee, “Joe,” which lived so long 
in the Zoological Gardens, was also brought to England 
by him. His second collection of birds was described by 
Dr. Hartlaub in 1865, and contained many new species, 
the most interesting of which were a Hornbill {Tockus 
monte in ) and a Bustard {Otis picturata ), while he also 
procured a living specimen of the splendid Plantain-eater 
{Cory that x livingstonii) discovered by Dr. Livingstone in 
the Zambesi country. 

Mr. Monteiro’s eighth, and, as it has unfortunately 
proved, his last, visit to Africa, was one to Delagoa Bay, 
and here he expired, after a severe illness, on the 6th of 
January last In company with his wife, who contributed 
so largely to his natural history collections, at which she 
worked with equal courage and zeal, he had set himself to 
develop the mineral and natural products of that Portu- 
guese possession, and had already sent to England many 
valuatye specimens, when his untimely death put an end 
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to all his projects. There can be no doubt that Angola, 
to the elucidation of the natural history of which Mr. 
Monteiro contributed ao largely, still presents a fine field 
for the collector, and it is to be hoped that some one will 
be found who will continue the researches so well insti- 
tuted by the deceased traveller. 


SOUND COL O UR'FIG URES 

'T'HE great interest excited by Prof. Bell's telephone 
A and Mr. Eddison’s phonograph, in which an elastic 
disc or membrane faithfully takes up the highly complex 
vibrations due to sounds of the human voice, has directed 
renewed attention to the optical methods hitherto employed 
in studying the motion of resonant media. These have, 
in important instances, been based on observations of the 
secondary effects produced by sonorously vibrating 
bodies. Thus Chladni watched the behaviour of sand 
strewn upon sounding plates and membranes ; Konig 
that of gas fiames acted on by aerial vibrations. The 
present article describes an analogous method depending 
on the colours reflected from slightly viscous liquid films 
when thrown into sonorous vibration. 

The ordinary phenomena called the “ colours of thin 
plates w are sufficiently well known, but a short description 
of them, taken from a standard work on Physical Optics, 
may still not be out of place here as a reminder. 

“ If the mouth of a wine-glass be dipped in water, which 
has been rendered somewhat viscid by the mixture of 
soap, the aqueous film which remains in contact with it 
after emersion will display the whole succession of these 
phenomena. When held in a vertical plane, it will at 
first appear uniformly white over its entire surface ; but, 
as it grows thinner by the descent of the fluid particles, 
colours begin to be exhibited at the top, where it is 
thinnest. These colours arrange themselves in horizontal 
bands, and become more and more brilliant as the thick- 
ness diminishes ; until finally, when the thickness is 
reduced to a certain limit, the upper part of the film 
becomes completely black. When the bubble lias arrived 
at this stage of tenuity, cohesion is no longer able to 
resist the other forces which are acting on its particles, 
and it bursts.” — (Lloyd's 11 Wave- Theory of Light," 
p. 100.) 

If the film, instead of remaining at rest, is thrown into 
sonorous vibration, totally distinct colour-phenomena 
instantly present themselves. A rough idea of their 
general character may be obtained without the aid of any 
apparatus as follows. While washing the hands, after 
getting a good lather, a film can easily be formed between 
the thumb and forefinger of one hand held in a horizontal 
plane ; the other hand supplies an extemporised tube 
through which a note can be sung, and so vibrations 
caused to impinge on the lourr surface of the film. 

If this is done the reflected colours will be seen to be 
in regular motion, and, in particular, a number of small 
eddies of colour will be observed whirling about fixed 
centres of rotation. Steady coloured bands may also be 
sometimes recognised, but with much greater difficulty. 

Fixed bands and stationary vortices form, in fact, the 
constituent elements of all the sound colour-figures obtain- 
able by film-reflection. 

In order to study these in detail a specially arranged 
apparatus is, of course, requisite. 1 have found the 
following give excellent results. 

An L-sh&ped cylindrical brass tube is permanently fixed 
upon a wooden stand, with its two limbs vertical and hori- 
zontal The vertical limb tenninates in a narrow fiat circular 
ring. The open orifice of the horizontal limb is fitted into 
a caoutchouc tube of equal bore, ending in a trumpet- 
shaped mouth-piece. For the purpose of supporting the 
films operated on, I use a s erie s or metallic aiacs pierced 
with apertures of various shapes and sizes. On covering 
one of these, by means of a camel-hair brush, wit^ some 


weak solution of soap, 1 a film of considerable durability 
will be formed upon it. The disc should first be held 
in a vertical plane until the coloured bands have begun 
to show themselves, and then laid gently upon the hori- 
zontal ring prepared for its reception. The observer 
laces himself so as to get a good view of the assem- 
lage of colours reflected by the film, and the instrument 2 
is ready for use. Sounds of tuning-forks, whistles, oigan- 
pipes, &c., or notes of the human voice have only to be 
produced near its mouthpiece, in order that their vibra- 
tions may be conducted to the film, and the resulting 
phenomena observed. 

The forms thus presented are of endless variety and 
great beauty. They almost invariably include both 
motionless curvilinear bands of colour very regularly 
disposed, and also a system of colour-vortices revolving 
about fixed nuclei. The contrast between the steady and 
moving portions of the figures is always very striking, and 
the effects of changing tint which accompany the progres- 
sive thinning of the film gorgeous in the extreme. When 
the moment of its dissolution is close at hand, patches of 
inky blackness invade the field, until ,v last there is some- 
times nothing left but an ebony background, with here 
and there a few scraps of light, either at rest or still flying 
round their former orbits, the remnants of fixed bands 
and whirling vortices. 

That the results obtainable by the mode of experiment- 
ing above described are likely to present a practically 
endless variety of form, will be at once obvious from an 
enumeration of the several causes which may influence 
the assemblage of colours reflected at a giv^n instant 
from a given film acted on by the vibrations of a given 
sound. These are .— I. The shape of the film ; 2. Its 
size ; 3. Its consistency ; 4* The intensity of the sound ; 5. 
Its pitch ; 6. Its quality ; 7. The direction in which the 
sound-vibrations take place with reference to the plane of 
the film. 

It thus appears that each colour* figure observed may 
be a function of not less than seven :t independent 
variables ; and on experiment this proves to be the fact. 
An alteration made in any one of these elements, while 
all the rest are kept constant, produces a corresponding 
change in the appearances observed. The intensity of 
the sound does not, it is true, affect the form of the figure, 
but controls the rate of its vortical motion ; the louder the 
sound the more rapid the rotation of the colour-whirls. 
All the other elements act directly on form. 

It is evident from what has preceded that an attempt 
at anything like a general classification of sound colour- 
figures would afford materials for a considerable volume. 
All that can be done within the present narrow limits is 
to draw attention to a few points of special interest. 

Dependence of Form on Pitch. — This is perhaps most 
distinctly shown by alternately stroking with a resined 
bow two mounted tuning-forks of different pitch, the open 
ends of whose resonance-boxes are placed close to the 
mouthpiece of the Phoneidoscope. As long as the same 
aperture is used, and the film kept at one degree of 
consistency by frequent renewal, each note will instantly 
call forth its own colour* figure for any number of alter- 
nations. This mode of experimenting has the advantage 
of giving perfectly steady and sharply defined figures. 
But the successive alterations of form due to changing 
pitch are more interestingly shown by singing 1 the diatonic 
or chromatic scale, on some single vowel, into the Phonei- 
dotcope. The complete change of figure consequent on 

* Castile fttnp. 1 And. answer* extremely well. 

” It is manufactured and xoUl under (he title of the “ Phooejdoecope.** by 
S. C. Tixley and Co.. Philosoph'cal Instrument Makers, 17** Bromptoo 
Hoad. S.W. 

J A readcEfjt Helmholtz will see that t might have added an eighth 
element feyfPHhg into account difference! of phase among partial tea ms, 
which, though Inoperative on quality, directly affect mode of resulwt 
vibration. 

* A pitch-pipe with a sliding piston may be substituted for the voice in 
this experiment. 
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perhaps but a semitone’s alteration of pitch, is often most 
surprising. It was these sudden kaleidoscopic bounds 
from one form to another which suggested the name given 
to the observing instrument. In general the complexity 
of the figure increases with the acuteness of the exciting 
sound. With low notes a comparatively simple arrange- 
ment of a few rings and pairs of vortices occupies the film. 
As the pitch rises, the separate parts of the figure diminish 
in size and increase in number, so that the whole field is 
covered with a regular pattern which is constantly grow- 
ing more and more minute. With very shrill sounds the 
pattern can only be made out by using a magnifying- 


glass. • 

Effect i of Quality .-— These are easily observed by em- 
ploying unison organ-pipes of different timbres, eg, t 
treble Cs belonging to stopped and open diapasons, 
claribella, and hautbois, respectively. Hy sounding them 
consecutively in the above order, figures rapidly increas- 
ing in complexity are obtained. 

Prominent among differences of quality are those which 
distinguish vowel-sounds of the human voice sung suc- 
cessively on one and the same note. Marked corre- 
sponding differences of colour-figure are recognisable 
in many instances, but 1 have not at present succeeded 
in extending the observation to all the European vowel- 
sounds. 

Effects due to Direction of Vibration.- -I he best mode 
of observing these is to strike a tuning-fork, and hold it 
with one of its prongs close to the surface of the film. 

By moving the fork it is easy to show that both the axis 
of symmetry, and to some extent also the form, of the 
colour-figure thus produced, are dependent on the position 
of the fork with respect to the film, and therefore on the 
direction in which the exciting vibrations impinge upon 
it. The steady bands of a figure obtained by this method 
shift to and fro upon the film in obedience to the fork’s 
movements, almost as though under a magnetic influence 
resident in its prongs. 

Resultant Figures due to Combined bounds.— If the 
sounds of two tuning-forks are separated b> a considerable 
interval of pitch, say an octave, they will generate, when 
alternately applied to the same film, very different figures. 
When both are applied together there results a figure dif- 
ferent from either of those due to each fork by itself. It 
is in fact a compromise between the two. In order to con- 
vince himself of this the experimentor should first get the 
forms of the component figures well into his memory by 
repeatedly producing them, and then watch the effect, on 
some one band in either figure , of mixing the two sounds 
in various degrees of relative intensity. Let us suppose 
that fork i produces figure 1, and fork 2 figure 2, respec- 
tively, and that a band in figure 1 is selected for observa- 
tion. Then if fork 1 be struck sharply, and fork 2 
weakly, the band will alter its form so as to exhibit a 
slight approach to the arrangement in the corresponding 
part of figure 2. As the note of fork 2 is more loudly sounded 
this approach will be more decided. If fork 2 is made 
preponderant the result will be the arrangement of Fig. 2 
with some modification towards that of figure 1 . The same 
thing holds good for the routing portions of the figures. 
Complex colour-flows are seen to result from a com- 
between simpler component vortices. 

Effect of B ca ts — When two sounds of very nearly the 
same pitch coexist, slow fluctuations of intensity called 

beats are known to be produced. If a film is exposed 
to the simultaneous action of two sounds so related, the 
fixed pans of the resulting figure take up a swaying 
motion about their mean position, each complete oscilla- 
u©n synchronising exact]/ wth one entire beat The 
v ortic es show, in general, an increased speed of rotation 

^L 0f u ‘£ ch J?***. uui a diminished speed 
dnnng the other half. Bat in particular cases a bolt 
forward every alternate half-beat £cms to be followed by 
intermediate quiescence, or the direction of motion may 


be actually reversed, so that a vortex rotates positively 
during one half-beat and negatively during the next. 

Representation of Dissonance . — When the beats become 
too rapid for separate recognition, and coalesce into the 
effect which we call discord, the colour-figure presents a 
tremulous appearance, like that shown by the tip of a 
singing gas flame. Prof. Helmholtz has remarked how 
unpleasant is the impression which a flickering light 
makes upon the eye, and pointed out its analogy to the 
effect of rapidly intermittent sounds on the ear. In the 
present experiment, acoustical and optical dissonance are 
exhibited in a direct and interesting connection. 

As the phenomena described in the above article admit 
of such facile reproduction in all their beauty of form and 
splendour of hue, 1 have thought it needless to attempt 
illustration by diagrams, which could convey but an 
inadequate notion of the former, and none at all of the 
latter. Sedley Taylor 

Trinity College, Cambridge, March 6 


REFLECTION OF LIGHT' 

P LACE the hcliostat in position, and bring a slender 
beam of light into the darkened room. Then get a 
small looking-glass, or hand-mirror, and a carpenter’s 
steel square, or a sheet of stiff paper, having perfectly 
square corners. Hold the mirror in the beam of light. 
At once you see there are two beams of sunlight, one from 
the hcliostat and another from the mirror. Hold the 
glass toward the heliostat, and you will sec this second 
1 beam going back toward the window. 

This is certainly a curious matter. Our beam of light 
i enters the room, strikes the mirror, and then we appear to 
have another. It is the same beam, thrown back from 


Pig 


the glass. This turning back of a beam of light we call 
the reflection of light. 

Place a table opposite the heliostat, and place the 
mirror upon it, against some books. Turn the mirror to 
the right, and the second or reflected beam of light moves 
round to the right. Turn the glass still more, and the 
beam of light will turn off at a right angle, and there will 
be a spot of light on the wall at that side of the room* 
Now bring the carpenter’s square or the piece of square 
paper close to the mirror, so that the point or comer will 
touch the glass just where the sunlight falls upon it Now 
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one edge of the square is brightly lighted by the sunbeam, 
and if the mirror 11 placed at an angle of forty-five degrees 
with the sunbeam, the other edge of the square is lighted 
up by the second beam. 

In Fig. 1, A is the beam of light from the heliostat, 
and n is the beam reflected from the mirror, that is marked 
m. To make this more simple, we call the first beam the 
beam of incidence, and wc say that it travels in the direc- 
tion of incidence, as shown by the arrow. The second 
beam, marked A, we call the beam of reflection, and the 
course it takes we call the direction of reflection. The 
point marked o, where the light strikes the mirror, is 
called the point of incidence. 

In the diagram is a dotted line representing a quarter 
of a circle reaching from the beam of incidence to the 
beam of reflection. A quarter of a circle, as you know, 
is divided into ninety degrees. Another dotted line 
extends from o at the mirror to x on the quarter-circle, 
and divides it into two parts. Half of ninety is forty-five, 
and hence the mirror stands at an angle of forty-five 
degrees with both beams of light. Now the line A and 
the dotted line reaching from n to x make the angle of 
incidence, and the angle between is and the line from o to 
X is the angle of reflection ; and the curious part of this 
matter is, that these two angles are always equal. Here 
they are both angles of forty-five degrees. 

Move the mirror about in any direction, and measure 
the angles of incidence and the angles of reflection, and 
these angles will always be exactly equal. 

If you look at the diagram you will sec that the mirror 
is at an angle of 45 degrees with the beam of incidence, 
and that the beam of reflection is at an angle of ninety 
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degrees with the incident beam. Hence, if the mirror is 
tilted through a certain angle^ the retketed beam is tilted 
through twice this angle. For instance, if the mirror is 
moved 1 degree, the beam of reflection moves 2 degrees. 
Place the mirror at an angle of 22J with the beam of 
incidence, and the beam of reflection is at angle of 45. 
Move the mirror to an angle of 67$, and the beam of 
reflection will move round to an angle of 135 degrees. 

Fig. 2 represents the two postal-cards titled on 
blocks of wood that we used in a former experiment, 
and the three blocks of wood we cut out at that time. 
The five blocks are placed dose together in a line, and 
with the postal-cards at the ends. A lighted lamp is 
placed near one of the cards, and on the middle block is 
a small piece of window-glass that has been painted with 
black varnish. A single coat of black varnish on one 
side of the glass is all that is required to give us the 
black mirror needed in this experiment Place the lamp 
close to the card in such a position that the flame will 
be just on a level with the hole in the card. If the lamp 
is not convenient the blocks and cards may be placed 
upon a table facing a north window in full daylight 

When everything is ready look through in the postal- 
card marked B, down upon the black mirror, anp on it 


you will see a single spot of light the reflection from the 
lamplight or the light from the window shining through 
the hole marked a in the drawing. Get the needle- 
pointed awl and place it so that the point will just touch 
the spot of light in the black mirror, and then fasten the 
awl in this position with a piece of wax, as represented in 
the picture. 

You will readily see that this experiment is the same 
as the last. Again we have a beam of light reflected 
from a mirror. The bnam of incidence passes through 
the postal- card at A and finds its point of incidence on 
the mirror, and the beam of reflection extends from 
the point of incidence to the second card at £. 

Take a sheet of stiff paper 10 inches (25*4 centimetres) 
long, and about 4 inches (10 centimetres) wide, and hold 
it upright between the two cards, with the bottom resting 
on the mirror. With a pencil make a mark on the edge 
of this at the point of incidence marked by the awl, and 
at the hole in the card where the beam of incidence 
enters, and marked a in the drawing. Draw a line 
between these two points and you have an angle formed 
by this line and the base of ihe paper. This angle marks 
the angle of incidence. Put the paper on the blocks with 
the ruled line toward the card n, and you will find that 
the line fits here equally well. It now extends from the 
point of incidence to B, and proves that this angle is the 
same as the other, that both sides are alike, and that the 
angle of incidence and the angle of reflection are equal. 

Take out the block in the middle and move the others 
nearer together till they touch. Repeat the experiment : 
make a measurement w ith a piece of paper as before, and 
draw a line on it from the point of incidence to either of 
the holes on the cards, and then compare the angles thus 
found, and in each case they will be exactly alike. Take 
out another block and try it ag lin, and you will reach 
the same result. 

These experiments show us that there is a fixed law in 
this matter, and the more wc study it the more we arc 
convinced that it has no exceptions. 

Experiment in Multiple Reflection 

Choose a south room on a sunny day and close the 
blinds and shutters at all the windows save one, and at 
this window draw down the curtain until only a narrow 
space is left at the bottom. Close this space with a strip 
of thick wrapping-paper, and then cover the rest of the 
window with a blanket or shawl so as to make the room 
perfectly dark. Then cut a round hole the size of a five- 
cent piece in this paper, and through this hole a slender 
beam of sunlight will fall into the darkened room. 

Bring a hand-mirror into this beam of light and the 
beam of reflection will make a round spot of sunlight on 
the wall above the window. This spot of light is a pic- 
ture ot the sun thrown by the mirror upon the wall. 
Hold the mirror at an oblique angle in the sunbeam and 
direct the beam of reflection upon the opposite wall. 
Now there are several reflections, brilliant spots of light. 

If the spots of light do not stand out sharp and clear, 
turn the mirror slowly round and you will soon find a \ 
position for the glass that will give six or more reflections. 

How does it happen that a common looking-glass can 
thus split a single sunbeam into several beams? If you 
touch a pencil to a mirror you will notice that while the 
point ot the pencil touches the glass the point of the 
reflected pencu seen in the mirror does not meet the point 
of the real pencil, and that there is a little space between 
them. The reflection we see in the glass is from the 
smooth surface of the quicksilver at the back of the glass, 
and the space between the reflection and the pencil is 
filled by tnMiass. 

HokLAneet of common window-glass before a lighted 
lamp t rcaadle, and you will see a feint reflection of the | 
flame in the glass, and at the same time you can readily \ 
see through the glass. This shows us that the outside j 
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w any piece of smooth glass will reflect light, and our 
[experiment is designed to show a still more curious 
matter, 

>- Fig. 3 represents the single beam reaching the point 
of incidence on the outside of the mirror at o, and 
reflected to the wall at 1. Part of the light goes through 
the glass to b, and here is smother point of incidence, 
and a new beam of reflection is thrown through the glass 
to the wall at 2. If you look at the reflections on the 
wall, you will see that the second spot of light is the 
brightest This comes from the quicksilver, for, as this 
is a better reflector than the glass, it sends out a brighter 
beam of reflection. When this second beam of reflection 
passes through the glass, a part of its light is reflected 
from the under side of the surface, and is turned back 
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against the quicksilver again. Once more it is reflected, 
and a new beam of reflection makes number 3. The 
drawing shows the path these beams of light take in 
the glass, and the quivering spots of light on the wall 
show how one beam o£ light may be reflected again and 
again in different directions. If the reflector was perfect 
and returned all the light, these multiple reflections might 
be repeated many times over j but every time light is 
reflected from any bright surface a part of the light is 
lost, and thus each reflection grows fainter and fainter 
till the light is spent. Look at the multiplied reflections 
on the wall, and you will see that the first reflection from 
the glass is bnghr, and that the second, from the quick- 
silver at the back of the glass, is brighter still ; and that 
the others grow fainter and fainter till all the light is 
spent, and the reflections disappear. 

Second Experiment in Multiple Refaction 

Light a lamp and place it on a table, and get the two 
postal-cards and the blocks that we used in the experi 
ment in reflection. With a sharp knife cut a slit in one 
card, just at the pin-hole, about J inch 19 millimetres) 
long and inch (1 millimetre) wide. Then place this 
card close' to the lamp, as in the other experiment, and 
set up the other card about fifteen inches away from it. 
Then lay a looking-glass on the table between the two. 
Look at Fig. 2, and arrange the cards as there repre- 
sented, and put the mirror in place of the blackened 
glass on the blocks. On looking through the small 
hole in the postal card (marked b in the drawing;, 
you will see m the mirror several bars of yellow light, 

placed one over the. other. Again we have an instance 
°f multiplied reflection. Instead of seeing the reflections 
thrown upon the wall, we can look down upon them and 
see them, just us they stand, each at its point of incidence 
on the glass and the quicksilver. Study these brilliant 
bars of light, examine the diagram carefully, and you will 
readily see that this experiment simply exhibits in a 
different manner the same thing that we saw in the last 
experiment. 


Experiment with Minor on Pulse 

Get a small bit of looking-glass, about an inch (25 
millimetres) square, and some wax. Warm the wax in 
the hand till it is soft, and then make three small pellets 
about the size of a pea. Put one of these on the back of 
the little mirror, near the edge and half-way between two 
comers. Place one at each of the opposite corners, so 
that the mirror will have three legs or supports placed in 
a triangle. Put the heliostat in place, and bring a small 
beam of sunlight into the dark room. If this is not con- 
venient any beam of sunlight in a dark room (as in former 
experiments) will answer. 

Turn back your coat-sleeve, and, while standing near 
the beam of light, place the little mirror on the wrist, with 
one of the wax legs resting on the pulse. Then bring the 
arm into the beam, so that the light will fall on the 
mirror. Hold the arm steady, and watch the spot of 
reflected light thrown upon the wall. See ! It moves 
backward and forward with a curious, jerking motion. It 
is like the ticking of a clock, or like the bending of one’s 
pulse. It is the motion of your pulse. The mirror moves 
with the pulse, and the beam of reflection thrown on the 
wall moves with it, and, though this movement is very 
slight, the reflection on the wall moves over a space of 
several inches, and we can see it plainly. In our first 
experiment in reflection we learned that when a mirror 
was moved to the right or left, the beam of light reflected 
from it moved also to the right or left, and each time through 
twice as great an angle as the mirror. 

This experiment is a wonderfully interesting one, and 
may be tried with a number of boys or girls, and each 
may see the peculiar beating of his or her pulse pictured 
on the wall in the most singular and startling manner. 
If any of the persons whose pulse-beats are thus exhibited 
get excited, laugh at the exhibition, or are in any way 
disturbed, the change in the movement of their pulse will 
be quickly repeated on the wall, where a hundred people 
can see it. 

Experiment with Glass Tube 

Procure a glass tube, about j inch (19 millimetres) in 
diameter and 12 inches (30*5 centimetres) long, and paint 
the outside with black varnish. If this is not convenient, 
cover the tube with thick black cloth, and fasten it down 
with mucilage, taking care to have the cloth square at 
the ends. Punch a hole in a postal-card with the sharp 
point of a pair of scissors, and with a knife make the 
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ragged edges of the hole smooth. Hold the card at one 
end of the tube so that the hole will come just at the 
centre of the opening, and then, while facing a window or 
a bright lamp, look through the tube with one eye, and 
you will see a spot of light surrounded by a number of 
beautiful rings. 

Here we have another example of multiplied reflection. 
The light entering the tube through the hole in the card 
falls on the smooth surface of the interior of the tube, 
and appears to the eye in the form of rings.. 
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Fig. 4 represents a section of the 'tube, and shows the 
paths the different rays of light take, and shows how each 
is reflected from side to side till they all meet in the eye. 
The dotted lines and the rings projected beyond the tube 
show how they appear to the eye. By studying this draw- 
ing carefully, ana trying crosscuts and slits in the card in 
place of the single nole, you will get a very correct idea 
of repeated reflection, and End the tube a source of con- 
siderable amusement. 

Experiments in Dispersed Reflection 

Get a small piece of black velvet or cloth and take it to 
a dark room where the hdiostat will give us a slender 
beam of sunlight If this is not convenient use a common 
beam of sunlight in a dark room, as in some of our former 
experiments. Hold the velvet in the hand between the 
fingers, and so as to leave the palm of the hand clear. 
Turn back the coat* sleeve so as to expose part of the 
white cuff, and then bring the velvet into the beam of 
sunlight. You will observe nothing in particular, for the 
black rough cloth does not reflect the light at all. Now 
move the hand so that the spot of light will fall on the 
palm. See what a pretty rosy glow of light falls on the 
wall ! This is the reflected light from the hand. The 
skin is rough, and the light is diffused and scattered 
about, and instead of a bright spot of reflected light, as 
with a mirror, we have this glow spread all about on the 
wall and furniture. Now move your hand so that the 
sunlight falls on your cuff. Immediately there is a bright 
light shining on the wall and lighting the room with a 
pale bluish-white glare. Move the hand quickly so that 
the black cloth, the hand, and the white cuff will pass in 
succession the beam of light. Observe how the different 
things reflect the light in different degrees. The cuff is 
the smoothest and whitest, and gives the brightest reflec- 
tion ; the hand gives less light because it is less smooth ; 
and the cloth, that has a very dark and rough surface, 
gives no reflection at all, and the spot of sunlight falling 
upon it seems dull and faint. 

This experiment shows us something more in the 
reflection of light. A piece of glass, the surface of water, 
polished metals, ice, and all substances having very 
smooth surfaces, reflect light in one direction. The linen 
cuff also reflected light, but apparently in a very different 
manner from the mirrors we nave been using. 

Place a lighted lamp upon a table and lay a mirror 
before it, ana you can see a clear and distinct reflection 
of the lamp and the flame pictured on the glass. Put a 
sheet of white paper before the lamp, and you can see 
only a confused spot of reflected light on the brightly- 
lighted paper. Lay a freshly- ironed napkin or handker- 
chief before the lamp, and even the indistinct spot of 
light has disappeared, and the white cloth reflects light 
equally from every part. 

These drawings are intended to show how light is 
reflected from different surfaces. The first represents a 
smooth surface, like glass, that sends all the beams in one 
direction, because the points of reflection for the beam 
are in the same plane. (See 1, 2, 3, Fig. 5.) 

The second drawing represents a slightly-roughened 
surface, like paper. Some of the points of reflection turn 
the light one way, some another, and the beam of reflec- 
tion is no longer formed of parallel rays. They are 
scattered about, and the image they form is confused and 
indistinct. In the third drawing we have a rough surface, 
like cloth, and here the rays of the beam of reflection are 
scattered in every direction, and we can see no image. 

It is in this manner that we are enabled to see the 
people and things about us. The light of the sun or a 
lamp falls upon them, and is reflected into our eyes, and 
we say we see the objects. Very few things reflect light 
so brightly that we obtain from them a reflected image of 
the source of the light, and we generally see only dis- 
persed and scattered fight, that does not blind of dazzle 


the eye, and enables us to look upon these objects with ease, 
and to readily see all their parts. 

The clouds, the water, the grass, rocks, the ground, 
buildings, the walls inside, clothing and furniture and 
everything we can see, reflect light in every direction again 
and again, and thus it is tha,t all spaces, without and 
within, are filled with light so long as the sun shines. At 
night the sun sinks out of sight, and still it is light for 





some time after, for the sunlight is reflected from the 
sunset* clouds and the sky. 

Sometimes, upon a summer’s day, when broken clouds 
partly hide the sun, you will see long bars of dusky light 
streaming from openings in the clouds. These long bars 
are beams of sunlight shining upon dust and fine mist 
floating in the air, and we see them because each speck 
and particle reflects light in every direction. 

Experiment with Jar of Smoke 

Fig. 6 represents a large, clean glass jar, such as one 
sees at the confectioner’s. It is standing upon a black 
cloth laid upon a table in a dark rdom, and on top of the 
mouth is laid a postal-card, having a slit, one inch (25 
millimetres) long, and inch (1 millimetre) wide, cut in 
it. Above the jar is a hand-mirror, so placed that the 
beam of sunlight from the beliostat (or from a hole in the 
curtain) will be reflected downward upon the postal-card 
on top of the jar. 

This simple apparatus is designed to show how light is 
reflected from small particles floating in the air. Set fire 
to a small bit of paper and drop it into the jar. Place 
your hand over the mouth of the jar, and in a moment it 
will be JUH with smoke. When the paper has burned 
out, patnhe postal-card in place, so that the slit will be 
in the centre of the mouth of the jar. Let the beam of 
reflected light from the mirror fall on this slit 
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Look in the jar and you will see a slender ribbon of 
light extending downward through the jar. El sewhere it 
Is quite dark and black. Here we see the light streaming 
through the opening in the card, and lighting up the 
particles of smoke in its path. 

- Take off the card, and let the reflected beam fall freely 
Into the jar. The smoke is now wholly illuminated, and 
the jar appears to be full of light, and every part of the 
bottle shines with a > pale-white glow. 
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Put the postal-card on again and let the light fall 
through the slit. The smoke has nearly all disappeared, 
and the ribbon of light in the jar is quite dim. Curious 
streaks and patches of inky blackness run through it. 
What is this ? Nothing- -simply nothing. The smoke is 
melting away, and the beam of light disappears because 
there is nothing to reflect it and make it visible. 

This part of the experiment appears quite magical in 
its effects, and is exceedingly interesting. 

T/u' M i!k-a)id- IVatt’r Lump 

Take away the jar and put a clear glass tumbler in its 
place. Fill this with water and throw the beam of re- 
flected light down upon it, and the water will be lighted 
up so that we can easily see the tumbler in the dark. 
Now add a teaspoonful of milk to the water and stir them 
together. Throw the beam of light down once more. 
This is indeed remarkable. The tumbler of milk-and- 
water shines like a lamp, and lights up the room so that 
we can easily see to read by its strange white light. Move 
the mirror and turn aside the beam of light, and instantly 
the room becomes dark. Turn the light back again, and 
on ff morc the glass is full of light. 

Here the minute particles of milk floating in the water 
catch and reflect the light in every direction, so that the 
entire goblet seems filled with it, and the room is lighted 
up by the strange reflections that shine through the 
glass. 


AMERICA .V GEOLOGICAL SURVEYS 

MI8SOURI 

r T > HL State of Missouri boasts of abundant mineral 
V , ****** °f coal and its stores of iron 

and lead mark it out as one of the great centres of the 
future industry of the United States. Such a countr y 


might have been supposed only too anxious to have its 
mineral formations accurately mapped, so as to know ex- 
actly where and how its subterranean resources lie. Yet 
the history of its official action in this matter is by no 
means a gratifying one. As far back as the year 1849 a 
memorial was presented to the General Assembly of the 
State, praying for the formation of a Geological Survey, 
with liberal appropriations for constructing maps and 
publishing reports ; for investigating causes affecting 
health, the agricultural capacities of different soils, the 
water system, and the rocks and minerals of the country. 
It was not until the early summer of 1852 that the State 
geologist, who, in response to this memorial, was ap- 
pointed, began operations. Five annual reports, consist- 
ing for the most part of only a few leaves, appeared up 
to the year 1861, and, with one exception, contained 
mere statements of progress. Perhaps the Legislature 
began to think that the results obtained were not worth 
the expenditure to secure them. At all events, in 1861 
the Survey was disbanded. The authorities, however, 
seem to have been unwilling that the fruits of the long 
years of work of their geological staff should be lost ; 
they accordingly arranged to have them published, but 
finally abandoned this idea on account of the expense. 
For nine years nothing further appears to have been done 
in the matter. At last, in 1870, the Legislature once more 
roused itself to consider the expediency of having the 
country properly explored and mapped. A “ Mining, Me- 
tallurgical, and Geological Bureau ” was now created, and 
a new State geologist was appointed. This arrangement, 
however, not proving satisfactory, the act was amended 
next year, but soon thereafter the State geologist re- 
signed, and Mr. R. Pumpelly took his place. The body 
by which the geological work of the State was controlled, 
now called the “Bureau of Geology and Mines,” con- 
sisted of a board of five managers, with a staff formed 
of a State geologist, an assistant palaeontologist and geo- 
logist, an assistant chemist, and such additional assist- 
ance as might be possible within the limits of an annual 
appropriation of 10,000 dollars. 

By the spring of 1 872 a morc liberal spii it had appeared 
in the assembly. An additional chemical assistant was 
allowed, and the annual vote was raised to 20,000 dollars. 
The Survey now set to work with prodigious vigour. Mr. 
Pumpelly and his associates undertook an extensive 
exploration of the iron and coal districts, while the 
chemists were busy analysing the minerals sent into them 
from the field. By the end of the jear a large mass of 
information had been collected, and as the liberality of 
the Legislature had shown no sign of waning, a large 
appropriation was asked for the publication of the results 
obtained in 1 872, and another grant for the issue of the still 
unprinted reports of previous years. Both these appro- 
priations, amounting to 9,000 dollars in the one case, and 
3,000 dollars in the second, were voted. Accordingly two 
volumes duly appeared next year. The Report for 1872 
was sumptuously printed and illustrated. Moreover, it 
was accompanied by a monstrous atlas of chromo-litho- 
graph maps and sections. Some parts of the coal-fields 
were carefully illustrated by sections to show the structure 
of the areas and the relative positions of the seams in 
different districts. Perhaps some of these sections were 
on a needlessly Urge scale. Certainly the whole atlas 
was issued in a style so luxurious as to suggest that the 
Legislature must not only have become more liberal, but 
must be anxious to atone for former delinquencies by an 
almost extravagant expenditure in print and paper. 

But this golden age was not destined to last Mr. 
Pumpelly resigned, very shortly after the appearance of 
his meritorious though costly volumes. His successor, 
Mr. G. C. Broad bead, who had previously acted as chief 
assistant-geologist, found the fund at his disposal so 
depleted by the heavy expenses of the winter and wring of 
1873, tha{ he had to reduce his field-staff. The Board of 
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Management likewise determined that the cost of the 
Annual Reports should in future be paid out of the yearly 
appropriation, thereby of course, considerably narrowing 
the possible amount of work to be done in the field. In 
spite of these drawbacks, however, the State-geologist 
succeeded, during his first year of office, in doing some 
useful work, and yet kept a sufficient balance to publish a 
bulky report with a quarto atlas of plates. His plan was 
to attack first of all those branches of inquiry which pre- 
sented the {greatest interest or had the closest bearing upon 
the industrial resources of the State. The ground was sur- 
veyed by counties, Mr. Broadhead himself taking a lion’s 
share of the hard woHc. The two lead regions of South- 
west and Central Missouri were likewise examined. Many 
analyses were aWo made of the ores, slags, coals, and 
other mineral substances sent up to the office. The 
Report which gave an account of these labours cannot 
fail to be of great service in the development of the 
mineral resources of the State. Mr. Broadhead is evi- 
dently exactly the kind of director needed to keep the 
Missouri Geological Survey in full activity and to satisfy 
the demands of a utilitarian legislature. 

The oldest rocks in Missouri appear to be certain 
granites and other crystalline masses, on which lie some- 
where about 3,000 feet of Lower Silurian strata, including 
representatives of the Potsdam, Mack River, Birdseye, 
Trenton, and Cincinnati groups of other parts of the 
United States. Upper Silurian rocks arc much more 
feebly represented, but Dr. Shumard has recognised beds 
probably equivalent to the lower Helderberg and Niagara 
groups. The Devonian groups of Hamilton and Onon- 
dago arc still more sparingly developed, only about ioo 
feet of strata being referable to those horizons. The Car- 
boniferous system, however, is well displayed, and contains 
the following groups : — 


( Upper coal-meaNurat (poor in coal) ,,307 feer 

Middle ,, (With 7 ft. of coul) ’^4 „ 

Lower ,, (with »,< ft. U in, of coal) ... *50 - ,, 

( Cheater fioup (mnUtone) from n few feet to ... too 

St. .Louift ,, (limentotir). iimmiiiuiu 9',o 

Keokuk ,, (ahalc end ilirrt), |ierh«p» exr« cilinj* 210 „ 

Kucriuital or Ihnlington group Oo „ 

Chouteau litncfctouc too ,, 

Verniiculur untuUtooc and hh.ilck 75 „ 

Lithographic limestone 5s ,, 


No later formations occur until wc reach the “ Drift. 
This consists of two divisions ; the lower, formed of dark 
blue clay, overlaid and intc^tratified with beds and 
pockets of sand sometimes inclosing remains of terres- 
tiial vegetation ; the upper compost'd of stiff, tenacious, 
brown, drab, and blue clays, often mottled, and contain- 
ing rounded granitic pebbles. Large boulders of crystal- 
line rocks from a northern source occur in the lower 
division, up even to a height of 1,050 feet above the level 
of the Gulf of Mexico. Most of the observed boulders 
occur in the valleys. They diminish in numbers and size 
as they are traced southwards, the Missouri River seem- 
ing to limit their extension in that direction. Above 
these clays lies the “bluff,” or loess, a very fine light 
brown siliceous mar), with occasional concretions of lime- 
stone. With sufficient consistency to weather out into 
perpendicular escarpments, this deposit forms a belt of 
hilly country receding ten miles from the river, and then 
changing into a stiff clay which may be part of the 
“ drift. 11 The low alluvial lands lie on what is termed the 
“ bottom prairie/ 1 generally a dark tenacious clay, often 
containing concretions of bog-iron, and rarely btds of 
sand. 

From the early part of last century lead and iron have 
been worked in Missouri. The mining industry of the 
State has gradually developed, and is now making rapid 
progress. In the year 1872, 13.550,135 pounds of lead 
were produced in the State. During the first six months 
of 1874, 5,050 tons of pig-lead were sent by railway into 
St. Louis. The yield of Iron and zinc is likewiy; steadily 
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increasing. Vast quantities of sulphate of baryta are 
said to be raised, and to be used in the improvement 
(that is, the adulteration) of white lead. A territory so 
richly stored with mineral wealth ought to be able to 
equip and maintain a sufficient staff for the thorough 
exploration of the geological and mineralogical structure 
of the ground, and for the formation of a museum where 
the rocks, minerals, fossils, and manufactured mineral 
products may be displayed, and made practically useful 
and instructive. Arch. Geikie 


OUR ASTR 0 SO MIC A L COLUMN 

Dun Echt Observatory Publications, Vol. II.— 
In this handsomely-printed volume of two hundred pages 
we have the first portion of results of observations made 
during Lord Lindsay’s expedition to the Mauritius on the 
occasion of the late transit of Venus, an expedition which 
for the care and forethought bestowed upon the arrange- 
ments and the excellence and completeness of the equip- 
ment, compares favourably with any of those fitted out by 
the various Governments which took part in the observa- 
tion of this rare phenomenon. 

It was upon the strong recommendation of the eminent 
Secretary of the German Transit of Venus Commission , 
Prof. Auwers, that Lord Lindsay was induced to take out 
a heliometer, and an instrument of this class, similar to 
those intended to be used in the Russian expeditions, was 
ordered in the spring of 1S72 and completed in due time 
by the joint exertions of Messrs. Repsold, of Hamburg, 
and Messrs. Cooke and Sons of York. In the investiga- 
tion of the constants of the instrument previous to the 
expedition, experience was obtained of the great precision 
to be attained in the measurement of angular distance 
between two stars by its means, and this experience led 
to a determination to take advantage of a near opposition 
of the minor planet Juno, occuriing during the anticipated 
period of residence at the Mauritius, to investigate the 
solar parallax, from the diurnal parallax of the planet, by 
measuring its distance and angle of position with respect 
to a star, both morning and evening. On November 4 
Juno in perigee was distant 1029, and though the paral- 
lactic displacement in such case is considerably less than 
in a transit of Venus or an opposition of Mars, it was 
believed that the grr.it accuracy attained in measures 
with the heliomcter would more than compensate for this 
di« advantage. 

Vol. ii. ot the publications of Lord Lindsay’s Observa- 
tory is devoted to the discussion of the observations of 
Juno, preceded by a very detailed account of the instru- 
ment and its adjustments and of the methods adopted in 
determining its instrumental errors, as errors of scale 
divisions and errors of screw and of the method of obser- 
vation and calculation of instrumental results. And in 
the event of criticism of any of the processes it must be 
stated that the whole of the work is so presented as to 
admit of future discussion, with any modification of plan 
that may be deemed advisable. It was originally intended 
that the observations should commence on October 10 
and continue to the end of November. Circumstances, 
however, prevented so long a series of measures ; Lord 
Lindsav’s yacht with the instruments did not arrive at the 
Mauritius until November 2, and it was not till November 
10 that the first heliometric observations could be made. 
The first reliable series was obtained two evenings later, 
and from this time to November 30, observations were 
secured on twelve evenings and eleven mornings, some of 
them not being so complete as was desirable. It will thus 
be seen that Juno was past opposition before work 
could Jmjfeommenced, and this first attempt to determine 
the sorar parallax, through measuring the diurnal parallax 
of a minor planet a ith the aid of the heliometer, was con- 
sequently made tinder less favourable conditions than may 



NATURE 


433 


\ March 28, 1878] 

be secured in future investigations of the same kind; 
^ 1 nevertheless, it is certain that Lord Lindsay and Mr. Gill 
' have been amply justified by the result in the confidence 
{ they placed upon the proposed methods of observation, 
and have proved that one means of determining the solar 
parallax, admitting comparatively of very frequent repeti- 
tion, is comparable in point ot accuracy with methods 
involving far greater difficulty and expense and chance of 
failure. In the correction of the equations of condition 
for errors in the tabular places of Juno, derived from 
observations at Greenwich, Washington, and Cambridge, 
U.S., it was found desirable Uf work upon two systems, 
the probabilities being rather in favour of the second. 
The definitive result for the mean solar parallax is 8 "77, 
according to the first system, and 8*76 according to the 
second. To these values and their probable errors 
(± 0**04) the authors do not attach high importance, 
indeed, a discordant value from observations on N ovember 
15 being included, they say, “ if we were asked what we 
believe to be the most probable value resulting from the 
determination, we should reject this result ; the values 
then become 8"'82 — first system ; and 8"*8i - second 
system. At the same time we are aware that the rejection 
of any observation is quite unsound.” 1 n a longer series, 
however, it is probable, as they observe, that the single 
discordant value would have been counterbalanced by 
another. 

So far as we know, this is'the first application of the 
heliometer to observation in the southern hemisphere. 
We think it must be generally conceded by astronomers 
that Lord Lindsay and Mr. Gill have rendered an im- 
portant scientific service in this introduction of the most 
accurate of measuring instruments in the investigation of 
the sun’s distance, by a method admitting of such 
repeated confirmation. Three of the minor planets 
approach the earth in the present year within the distance 
at which Juno was observed at the Mauritius in 1874. 

The Satellites of Mars.— Prof. Asaph Hall, to 
whom, as the discoverer of these bodies, the right of 
selection of names appertains has definitively derided for 
Deimus for tbc outer moon and Phobus tor the inner 
^ one, agreeably as he mentions to the suggestion of Mr. 
Mad an in these columns, founded on the lines in the 
“ Iliad,” which Pope thus renders 

" With that he gives command to Fear and Flight , 

To join his rapid coursers for the fight ; 

Then grim in arms, with hasty vengeance fi rs, 

Arms that reflect a radiance through the skies.” 

# THE Date of Easter.— Easter Sunday falling on 
April ax, is considered late this year, and it is thirteen 
I' days after the mean date, but it is to be remarked that in 
no year since the introduction of the Gregorian calendar 
* into England has the festival occurred on the latest possi- 
; J ble date, April 25, though in two years, 1 76 1 and 1 8 1 8, it fell 
on March 22, which is the other limit. In 1886, Easter 
" Sunday will fall on April 25, in the new or Gregorian 
style, for the first time since the year 1 734, or eighteen 
1 ye*** before this style was accepted in England. The 
only other occasion since the reformation of the Calendar 
vy Pope Gregory XIII., upon which Easter has fallen on 
: possible date was in 1666, and after 1 886 this 

j win »<* ***** occur till 1943. 


BIOLOGICAL notes 

JE?* Agricultural Ants of Texas.-Ml H. C. 
if to?? k J 1 ? , f! nesc,lted * 2 * Academy of Natural Sciences 
afPhfladd^iaa mem<^ on the habits of these most 
cmw and numb m ante (AfyrmUa mUf orient , B u ckley 
Smith). An abstract of tli# memoir will be 


-M. 


found in Sheet 20 of the Proceedings of the above Academy 


(p. 299). The author encamped in the midst of a large 
number of the ant hills during the summer of 187ft and 
carefully studied the habits of the inmates ; the spot 
selected was in the neighbourhood of Austin, Texas, upon 
the tableland to the south-west of the Colorado River and 
its affluent, Barton Creek. The limestone rock here and 
there cropped up, the soil was black and tenacious, vary- 
ing in depth from a few inches to three feet. The formi- 
caries were very numerous, and were to be found along 
roads, in open fields, and in the very streets, paths, 
gardens, ana yards of Austin ; indeed, one was even seen 
in the stone-paved courtyard of an hotel. They are 
commonly flat circular qlearings, hard and smooth ; 
a few have low mounds in the centre, composed of bits 
of gravel of one or two grains’ weight ; the clearings 
vary in width from twelve to two or three feet From 
each, roads three to seven in number, diverge into 
the surrounding herbage. These are often of great 
length, and during the working hours are thronged by the 
ants going and returning. The ants take their siesta 
during the meridian heat of the sun, generally stopping 
work about twelve, and not returning to It until two or three 
o’clock. The seeds collected were always taken from off the 
ground, they were chiefly seeds of small Euphorbiaceous 
and Rubiaceous plants, and of grasses. The ants 
proved to be true harvesters. The seeds were carried 
into the granaries through the central gates. They were 
shelled, and the hulls were carried out and deposited in 
refuse heaps, which, when carefully searched, yielded no 
perfect fruits. They seemed to be most fond of the grass 
called A fistula stricta , and it even seems possible that 
they sow this for themselves, though the autnor does not 
commit himself to this as a fact. The interior economy 
of the ant-hill is fully described. Here it may be noted 
that the ants are clever in attack, that their “sting” is as 
bad as a wasp’s, and that they are so well versed in the 
science of war, that they would have been more than a 
match for Mr. McCook, had he not himself employed a 
small army (of two men) to fight with those ants that 
would fight with him while he was pulling their granaries, 
their nurseries, and their queen’s palace to pieces, in 
order to let us know all about them. Prof. Leidy made 
some remarks on this paper, adding that he had studied 
the habits of an allied species (M. occidcntalis) which he 
had met with during a summer in the Rocky Mountains. 
The habits of this species were very like those of the 
species described by Mr. McCook, but in addition Prof. 
Leidy mentioned that his species fostered a fine large 
Coccus for its saccharine production. 

The First Stages of Development in Plants.— 
Great interest attaches to the earliest changes occurring, 
after the fertilisation of the germinal cell or odsphere in 
plants ; and the difficulty of the subject has taxed the 
ability of the best histological botanists. To satisfy the 
doctrine of evolution many students think it necessary to 
be able to trace homologies in the development of all stem- 
bearing plants. The latest investigation, which appears to 
carry the comparison further than has yet been attempted, 
is that of Mr. S. H. Vines, of Cambridge, who has dili- 
gently sought out and compared all the embryological 
evidence, derived from the writings of Hofmeister, Han- 
stein, Fleischer, Mettenius, Pringsheim, and many others. 
He shows that in all stem-bearing plants the germinal cell 
(that which is fertilised) divides into two portions, one of 
which gives rise to an embryonic tissue called sutpensor, 
in higher forms, while the remainder alone produces the 
true embryo. This comparison is of especial interest in 
relation to mosses. In these plants it is the spore-capsule 
which is the product of the fertilisation of the germ-ceH, 
and it is this capsule which corresponds to the whole 
leafy plant of a fern. Following out the analogy, the seta 
or stalk of the capsule in a moss corresponds with the pah 
called “ foot ” in an embryo fern, and with the suspensor 
in flowering plants. Mr. Vines’s paper is containedip $h* 
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January number of the Quarterly Journal of Micro- 
scopical Science . 

Rhizopods in an Apple Tree.— Freshwater rhizo- 
pods are beginning to be well known, but Prof. Leidy has 
lately discovered a number in an apple-tree. While wait- 
ing for a railway train, last December, his attention was 
attracted to a large-apple tree which had then quite 
recently been thrown down by a storm, and from the fork 
of its trunk he collected a small bunch of moss, which, 
on examining it carefully, he found to contain a number 
of rhizopods. Of these one was Difflugia cassis j it was 
abundant Another, which occurred in smaller number, 
was D. globularis \ and in addition, some specimens of 
Trinema acinus , Euglypha alvcolata, and E. brunnea , 
were met with. The moss from which they were washed 
with filtered water was found at a distance of about eight 
feet from the ground {Proceedings , Acad. Nat. Scien. 
Philadelphia, 1877, p. 321). We hope this hint will not 
be lost by the investigators of our British or Irish 
rhizopods. 

The Aeronautic Flight of Spiders.— Many ob- 
servations have been made on this singular phenomenon, 
but the Rev. H. C. McCook is pursuing his inquiries with 
a perseverance that succeeds in detecting many new 
details in the performance. Recently (October, 1877) he 
paid attention to groups of young wolf-spiders (Lycosidae), 
which crowded the tops 01 railings in a meadow. Their 
faces were turned in the direction from which the wind was 
blowing ; the abdomen in each was elevated at an angle 
of 45°, the claws brought in, and the legs stiffened, thus 
raising the body. From the spinnerets at the apex of the 
abdomen a single thread was exuded, and rapidly drawn 
out to several feet by the breeze. Gradually the foremost 
pair of legs sank to the level of the post, and the entire 
attitude became that of intense resistance. Then suddenly 
and simultaneously the eight claws were unloosed, and 
the spider mounted with a sharp bound into the air, and 
went careering across the meadow. As far as could be 
observed, it appeared that the spider took a voluntary 
leap at the moment of loosing its hold. One spider, by 
good hap, was followed through its flight. The position of 
the body was soon reversed, the head being turned in the 
same direction as the wind. The legs were spread out, 
and were united at the claws by delicate filaments of silk. 
After flying a distance of about eighty feet, the spider 
gradually settled down upon the meadow. The difficulty 
of this observation will be understood by entomologists, for 
it required exact suitability of position as to light, the 
limitation of the flight to a moderate height, and a com- 
parative moderation of its speed. (Proe,, Acad. Nat. Sci. 
Philadelphia, 1877, p. 308.) 

Turkoman Greyhounds. — The Jardin d’Acclimata- 
tion has lately been enriched (we learn from La Nature) 
with three Turkoman greyhounds of great beauty, the 
first specimens imported into Europe. The animals 
are known in the country under the name of Tazi, and 
are employed in catching hares, like the Sloughi in 
Algeria ana the greyhounds in Persia. They are of noble 
aspect, and have great strength of muscle ; their head is 
remarkably long and delicate in form. The hair on the 
body ia short ; but the ears (which are very large) are 
covered with long silken hair. Their legs are also covered 
with well-developed hair, and the contrast of this with the 
upper smooth part of the body is surprising at first sight ; 
the dogs appearing as if they had large waring pantaloons, 
or remin ding one of some kinds of fowl One of the three 
dogs was obtained from the Kirghises of Emba, the two 
others at Si mi**™* (and by M. ae Ujfalyy). We believe 
that it is among this breed that, as mentioned by Hamil- 
ton Smith, the stop greyhound is found so trained, that 
when a whole pack of them is in pursuit of a doubling 
hate, a stick thrown before it instantly produces a general 
halt, and one only is then signalled out to pursue the 
game* 


GEOGRAPHICAL NOTES 

China. — M r. E. C. Baber’s long-deferred Report on 
the journey of the Grosvenor Mission through Western 
Yunnan, from Tali-fu to Teng-yiieh, contains much matter 
which is of interest from more than one point of view. 
The most important of his surveys is that of the route from 
Tali-fu to T£ng-yiieh, as it connects Garnier’s explorations 
with the work of Sladen’s expedition, and thus puts Bhamo 
in topographical communication with Shanghai and 
Saigon. The survey next, but not much inferior, in im- 
portance, is the route from Yiinnan-fu to Tali-fu, in which 
the track followed was different to Garnier’s. Mr. Baber 
has also prepared a running survey of his route across 
China from Hankow to Teng-yiieh. His remarks on the 
native races are interesting, especially in regard to the 
Kutung people. What or where Kutung is he was unable 
to ascertain ; he describes the men as of a dark reddish 
complexion, with rather prominent features, above the 
average height and well-proportioned, dressed in close- 
fitting woollen garments, which in some cases were neatly 
cut and handsomely embroidered. The women seen 
would have been considered handsome anywhere ; paler 
in colour than the men, their oval intelligent faces re- 
minded the observer of the so-called Caucasian type, 
and in every step and movement there was a decision 
and exactness very different from the motion of a 
Chinese. One of the women, too, was particularly remark- 
able for a peculiarity of her long hair, which was 
naturally wavy, a feature never met with among the 
Chinese. Mr. Baber was fortunate in seeing the quarterly 
fair at Tali-fu, at which some 5,000 people were present, 
many of them being Lolos, Shans, Thibetans, &c. At 
this stage of his journey he propounds a not improbable 
explanation of the term “golden teeth,” as applied to 
the inhabitants, viz., that it arose from the discoloration 
of the teeth produced by chewing betel with lime. Mr. 
Baber’s observations on the extent of the poppy cultiva- 
tion will hardly be found encouraging by those who desire 
to see the consumption of opium put an end to, for he 
says that his party walked some hundreds of miles 
through poppies ; and a similar remark applies to his 
account of the trade-route into Yunnan from Burmah. 
The valleys, or rather abysses, he says, of the Salwen 
and Mekong must long remain insuperable difficulties, 
not to mention other obstacles between Yiinnan-fu and 
Teng-yiieh. The members of Col. Sladen’s expedition 
appear to have assumed that, when the latter place is 
reached, the obstacles to a highway into Yunnan have 
been surmounted, whereas the fact is that the difficulties 
begin at that place. Loth as most Englishmen are to 
admit it, Mr. Baber adds, the simple and evident ap- 
proach to Eastern Yunnan is from the Gulf of Tonquin, 
but it by no means follows that the same holds true of 
the western part of the province. In conclusion we may 
mention that an interesting feature in Mr, Baber's report 
is his comparison of Marco Polo’s narrative with his own 
experiences, and his verification in many respects of the 
Venetian’s information respecting a country almost 
entirely unknown to Europeans. 

Prjwa,lsky*s Journey to Lob-Nor.— In the Isvestia 
of the Russian Geographical Society, and as Supplement 
53 to Petermann’s Mittkeilungen, the narrative of 
l'rjwalsky’s journey from Kuldja to Lob-N or and the 
Altyn-Dagh, is now published, with maps showing the 
route and the discoveries made. We have alread y 
referred to the results of this important journey between 
August, 1876, and July, 1877, a journey which the enthu- 
siastic Dr. Petermann regards as the crown of Central 
Asiatmexploration, and as equal in importance to Stan- 
leytfMiraey down the Congo, or even the attainment of 
the role. Pijwalsky gives ample details as to what he 
saw along the route, and his observations wil l be o t 
special value to the ethnologist as co nt ai nin g important 
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details concerning the various peoples he met with. The 

f ologist and botanist will also find much to interest 
em. Not only does he bring certain information on 
e Lob-Nor, which is little better than a marsh) appa- 
rently drying up, but also makes an important contri- 
bution to our knowledge of the great mountain plateau 
which separates India from Central Asia. The Lob-Nor 
basin forms the foot of the Kuen-luen and of the great 
Jplateau which stretches from the plains of India over the 
Himalayas, the Karakorum, the highlands of Khor, in 
$,n unbroken sweep to the basin mentioned. Close by 
■the Lob-Nor this mountain rises like a wall out of the 
low plain, some of the lowest valleys having a height of 
40,000 feet above the sea. From this northern slope on 
£he Lob-Nor, at about 6o° W. long., the plateau stretches 
Way south, for 13* (850 miles) to its southern slope on 
the Indian plain. At the meeting, on February 20, of the 
Hussian Geographical Society the Secretary read a letter 
Jrom CoL Prjwalsky, dated Fort Zaisan, January n. 
*The traveller said that, after having seen the impossi- 
bility of penetrating into Tibet vid Lob-Nor, he was com- 
pelled to try the indirect route vid Guchen and Hami, 
whence he proposed to go south to IVandam and to 
IHlassa, crossing the sources of the Blue River. Thus, 
be left Kuldja on September 9, and reached Guchen. As 
'"along the whole of the route to Guchen, which passes 
through the towns Shikho and Manas, there were Chinese 
troops, as also many champans (convicts condemned to 
bard labour), Col. Prjwalsky followed another route, viz., 
to Lake Ebi-nor, thence north to the Saur Mountains, and 
, thence to Guchen, along the route followed in 1875 by 
Col. Sosnovsky. Thus, he reached Guchen about the 
beginning of November, but here a serious illness com- 
pelled him to return to Zaisan, which he reached on 
January 13. A later telegram announced that the inde- 
fatigable traveller had recovered and that he was again 
ion his way to Tibet. 


Mongolia and Siberia. — At the same meeting a 
letter from the traveller Potanin dated Bjisk, January 14, 
stating that he had arrived at the end of his Mongolian 
journey, after obtaining many hypsomctric.il and topo- 
graphical data, as well as making rich botanical, zoolo- 
gical, and mineralogical collections. The Secretary of the 
Society gave a review of the activity of the Siberian 
.department. Two expeditions were sent out by this 
department during the past year, one, which will be 
absent for several years, under the leadership of M. 
Czerski to investigate the shores of Lake Baikal geo- 
logically, the other conducted by M. Agapidin, to ex- 
amine the flora of the district of Balagansk in the 
government of Irkutsk. 


New Guinea.— The Rev. S. Macfarlanc has just sent 
home a report of a voyage which he made towards the 
|close of last year from Murray Island to the east end of 
New Guinea, and in the course of which he visited several 
places previously unknown. He mentions having gone 
^on shore near Killerton Point, not far from Last Cape, 
^where he found himself unable to communicate with the 
^people except by signs, for they could not understand any 
;^,of the dialects spoken at Teste Island, Port Moresby, 
?fend Murray Island, nor the Eastern and Western Poly- 
Tbesian languages, though upon inquiring the names of 
iflnings, Mr. Macfariane’s companion thought he detected 
resemblance to the Raratongan. The locality visited 
not suiting their purposes, the party went six or seven miles 
-•her to the eastward, and landed at the mouth of a 
;r or mountain stream, where the hills slope down to 
tun a short distance of the beach, and behind the vil- 
|there is a wdl-wooded, fertile, and lovely valley. Mr. 
^riane describes the neighborhood as thickly popu- 
► though the people are scattered in small villages 
a hailing distance of each other. Speaking gene- 
, he says that the country about the east-end of New 
has a totally different appearance from that in 


the vicinity of Port Moresby, and the contrast was very 
striking. The former looked lovely and luxuriant^ Kke 
the South Sea Islands, whilst the latter had a barren, 
brown, parched appearance, as if two days 1 sail had 
brought the party into a new country in quite a different 
latitude. We hear that Mr. Andrew Goldie, to whose 
gold discoveries in New Guinea we have Wore alluded, 
has sent home to the Earl of Glasgow an account of his 
recent explorations, accompanied by a sketch map and 
several drawings. At Mr. Goldie's request, his Lordship 
has handed the papers to the Geographical Society, and 
they will probably be read at one of the meetings during 
the present session. 

Lake Nyassa Region.— A paper was read at Monday* 
meeting of the Royal Geographical Society, by Mr. H. B. 
Cotterill, " On the Nyassa, and a Journey from the 
North-East to Zanzibar.” In August last he met Capt 
Elton and some friends at the south end of the lake, and 
ran up the west coast. They were detained some days 
under Mount Chombi, which he ascended, and found to 
be about 4,000 feet above the lake. The high land on the 
west of the lake was found to trend off in a north-westerly 
direction. They at last made a start with about fifty 
men. Their route crossed the Chombaka River. The 
whole of the country was covered with groves of banana 
They procured other carriers and crossed the Chombaka 
Valley, crossing the river several times and passing two 
very beautiful little lakes. In crossing the Chombaka for 
the third time at a point where it flowed through a very 
deep ravine, they struck more towards the north. They 
found stretching away to the east and south-east a great 
plain bounded in the far distance by a towering range of 
mountains that evidently ran up from the eastern side of 
the Nyassa towards the north west. The native name 
for these mountains and the surrounding country is Kondi. 
They had been gradually ascending since they left Nyassa, 
and when they reached Mazotc's, they were at an elevation 
of about 6,000 feet above the sea. It was decided that 
some of them should push on to Mcreri’s Town. So Capt 
Elton and he and another started off, and having crossed 
the Kondi Range, they found themselves on a great 
plateau, 7,000 feet high, called Uwanji, a splendid cattle 
country, watered by many streams. Crossing the 
Makesumbi River, they found themselves in an undu- 
lating coun ry, covered with thick bush. There Capt. 
Elton began to break down, and at South Ushekne 
breathed his last. They then had to traverse some 350 
miles of the Ujiji caravan route, and on the last day of 
February reached Zanzibar. 

Indo-China.-— Dr. G. Barrion, a French naval surgeon 
is about to undertake an exploring journey to the Indo- 
Chinese peninsula. 

Mr. Stanley has announced to the Paris Geographical 
Society that he will visit Paris in June, before his 
departure for America, to receive the medal the Society 
has awarded him. 


NOTES 

RoitEKT Julius v. Mayer, whose name is so intimately 
associated with the mechanical theory of heat, died at his native 
town, ileilbronn, on the 21st inst., in his sixty-fourth year. 
We can only intimate the event this week, but hope next week 
to be able to speak in detail of Mayer's life and work. 

In connection with our article on Harvey in thia number, we 
may remind our readers that for some time a movement has been 
on foot for the erection of a statue to Harvey in his native town, 
Folkestone. Only 80c/., half the sum requisite, has been obtained, 
and we are sure many of our readers, on being made aware of 
the deficiency, will be glad to help to fill it up. Donation! may 
be sent to the hon. treasurers of the fund. Sir George BurrovfS 
and Mr. Prescott Hewett, or to the hon. secretary, Mr. George 
Eastcs, M.B., 69, Connaught Street, Hyde Park Sqwu, W. 
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A great banquet, under the auspices of the College of Physicians, 
to be held on the day of the Hanreian oration, is also talked of, 
but judging by the apathy shown generally on the subject of 
Harvey’s tercentenary, it is not very probable it will come off. 
How is it that we take so little trouble here to keep alh e the 
memory of our great dead ? 

We notice the death of Prof. A. Lamy at Paris on the 20th 
insb For a number ’of years he has occupied the Chair of Indus- 
trial Chemistry at the &ole Centrale. As an investigator his 
name is chiefly known In connection with the metal thallium. 
Very shortly after the detection of its spectrum by Mr. Crookes 
in 1861, he observed the same phenomenon in the lead works at 
Lille $ and his isolation of the metal and descriptions of its pro- 
perties followed so closely on the announcements of the English 
chemist that the question of priority was vigorously discussed for 
some time, until finally decided against him. Contemporaneously 
with Mr. Crookes he submitted the new element to a careful 
examination, and it is to him we owe the first determination of 
the atomic weight 204, the discoveries of the poisonous proper- 
ties, of the close relations with the alkaline group, of the remark- 
able thallium alcohols, and the preparation of thallium glass. In 
1869 Lamy invented the two valuable pyrometers associated with 
his name, the one based on the dissociation-tension of calcium- 
carbonate for temperatures above 800 and the second containing 
instead of carbonate the compound CaCl 9 ,8NH 3 for temperatures 
below 42*. In physics he studied the electric properties of 
sodium and potassium, and was the first to produce induction 
currents by means of terrestrial magnetism. 

The death is announced of Michel* Charles Duricu de 
Maissonneuve, on February 20, aged eighty-two. He was 
honorary director of the Gardens of Bordeaux. As member of 
the Scientific Commission of Algeria he was known to botanists 
for his researches in the flora of that country. 

We regret to announce the death of Prof. Gustav Will- 
manns of Strassburg University, well known’ through his African 
explorations and discoveries. Prof. Willmanns was only thirty- 
two years of age. 

IN the course of a few weeks a festival will be held in the city 
of Lidge, to celebrate the fortieth year of the professorship of 
Theodore Schwann, the author of the cell-theory. To some of 
our readers it will be a startling piece of intelligence tliat the 
founder of modem histology is actually at this moment alive, 
and teaching os Professor of Physiology in the Belgian 
University. The committee charged with the management of 
the celebration desire the co-operation of scientific bodies and of 
individuals iu this country. We are authorised to draw the 
attention of officials of the learned societies and other corpora- 
tions to the approaching event, and to beg them to obtain some 
expression of sympathy with the object of the celebration— viz. , 
the doing homage to the genius of Theodore Schwann. It is 
requested that letters intended to lie read at the celebration may 
be forwarded either direct to the secretary, Prof. Edouard van 
Beneden, Li 4 ge, or to Mr. Kay Lankestcr, Exeter College, 
Oxford. All Englishmen of science who have specially occupied 
themselves in the field of work opened up by Schwann, are 
begged to oommunicate individually with either of the above- 
named gentl emen, and to forward their photographs for insertion 
in an album which Is to be presented to the founder of the 
cell-theory. 

M. Raoul Pictet, at Geneva, in consideration of the im- 
portance of his di sc overies with regard to the liquefaction of 
gases, has had the honorary title of Doctor of^Medidne con- 
ferred upon him by the University of Jena. 

It was stated at the last meeting of the Royal Dublin Society 
that a new explosive agent has been discovered by Prof. Emerson 
Reynolds, in the Laboratory of Trinity College, Dublin. It is 
a mixture of 75 per cent, of chlorate of potassium wifn 35 per 


cent of a body called sulphurea. It is a white powder, which 
is very easily prepared by the mixture of the materials in the 
above-named proportions. The new powder can be ignited at a 
rather lower temperature than ordinary gunpowder, while the 
effects it produces are even more remarkable than those earned 
by the usual mixture. Dr. Reynolds states that his powder 
leaves only 45 per cent, of solid residue, whereas common gun- 
powder leaves about 57 per cent It had been used with success 
in small cannon, but its discoverer considered that its chief use 
would be for blasting, for shells, for torpedoes and for similar 
purposes. Dr. Reynolds pointed out that one of the advantages 
this powder possesses is that it can be produced at a moment’s 
notice by a comparatively rough mixture of the materials, which 
can be stored and carried without risk so long as they are 
separate. The sulphurea, the chief component of the new 
explosive, was discovered by I)r. Reynolds about ten years ago, 
and could be easily procured in large quantities from a product 
of gas manufacture which is at present wasted. 

The annual meeting in Loudon of the Iron and Steel Insti- 
tute commenced yesterday, and will be continued to-day and to- 
morrow. Discussions will take place on papers read at the 
Newcastle meeting, and several papers will be read on snbjects 
of technical interest. 

The great forge of Creusot has just despatched for an Italian 
ironclad two steel plates, weighing respectively 23,000 and 
31,000 kilogrammes. They required a special railway train 
constructed for the purpose. The recent experiments at Spezia 
show that vessels protected by these plates are absolutely imper- 
forable by any missiles so far known. 

The rare phenomenon of St. Elmo’s fire was observed at 
several localities in the Harz Mountains during the past month. 
At Blankenburg it occurred at a temperature of + o°*5 C. and 
pressure of 721*5 mm., after a series of storm*. The air was 
so laden with electricity, that canes held aloft emitted from their 
points light blue flames five inches in length and three in 
breadth. In Doblitz the phenomenon occurred in the midst of 
a storm, half snow and half rain, when the ends of the branches 
in an entire grove were surmounted by flames from four to five 
inches in length. 

A theory of the chemical action of light recently propounded 
by M. Chastaing it controverted by M. Vogel (in the reports of 
the German Chemical Society), who cites various facts to show 
that rays of any kind are capable of producing either an oxidising 
or a reducing action on inorganic substances, according to the 
nature of the substance by which they are absorbed ; there is no 
ground for attributing to the less refrangible rays in all cases an 
oxidising, and to the more refrangible a reducing, power. M. 
Chastaing’s second proposition, that light has an oxidising action 
on organic substances, which is strongest in the violet and 
weakest in the red, is also opposed by M. Vogel. 

Cai’E Colony, JNew Guinea, the 'Australian Colonies, the 
South Seas, and, it would appear, almost every known portion 
of the southern hemisphere, have been suffering from a severe 
and protracted drought Shade temperatures of 124 0 and 127* 
are reported from the interior of Australia, the heat being much 
leas intense near the coast, owing to the strong sea-breezes which 
prevail in connection with the great heat of the interior. Sheep, 
cattle, horses, and the wild a nim a l s of these regions are dying 
off in thousands. In .Cape Colony, in particular, complete ruin 
has overtaken large numbers of the settlers, many of the homes 
of hitherto well-to-do colonists having been broken np, and the 
several members gone into menial service in exchange for the 
barest necessaries of life. We have received several letters on 
this sapM already, and shall be glad if our readers in the regions 
named will favour us with any information of which they may 
be in possemon, suggesting or disproving the cyclical character 
of these droughts. 
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l A Paris correspondent sends us the folio ring On March 
tt a parricide was guillotined at Evreux (Eure), and a frater- 
nity for burying the dead; existing in the place, the body was 
not, as usual, thrown into a large basket and sent hurriedly to its 
grave. An ordinary coffin was prepared, and as soon as the exe- 
cution was completed the corpse was laid in it. To the horror 
of the spectators the body was seen to be agitated by spasms 
•o powerful that it almost jumped twice out of the coffin, and It 
was necessary to use force in order to control its motions. These 
contractions were, of course, unaccompanied by consciousness. 

In connection with the lamentable catastrophe to the EuryJicc 
Sir George Airy sends to the Daily News some valuable infor- 
mation as to the meteorological condition on Sunday On 
Sunday, March 24, between ih. 30m. and 3I1. om., the wind, 
Vhicb had previously been almost imperceptible, had four times 
risen to a pressure of 1$ lb. per square foot ; but from 3I1. om. 
to about 3b. 55m. it was nearly calm, the pressure scarcely ex- 
ceeding J lb. per square foot. During the former of these two 
periods the direction of the wind had been fluctuating on both 
aides of west, but during the latter it was for the most part west- 
south-west. At 3h. 56m. nearly the direction changed very 
suddenly to north-north-west, and the force changed with most 
unusual suddenness to 4 lb., from which it rose at 4b. 3m. to 
9lb. per square foot. It declined for a time, but rose at 
4I1. 40m. to 10 lb. It fell and rose once more, and finally sank 
at 5h. 30m. to almost perfect calm. The fl actuations of the 
barometer were very inconsiderable. At 2h. 30m. it stood at 
29*35 * n ches ; at 3b. 56m. it was 29*28 ; and at 5h. 30m. was 
again 29*33. The temperature about 2h. om. had t>een as high 
as 49°, diminishing with fluctuations (probably produced by 
clouds) to 45° just before the squall. With the squall it sank 
most rapidly to 38°, and continued to fall, till at 5I1. om. it was 
about 32 


researches during the past half-century. The work affords not 
only an interesting glimpse into the lines of investigation fol- 
lowed ont by a single mind, but also into the general progress 
of applied chemistry since 1830 ; for there is probably no 
chemist alive who has done more for the practical application of 
his science than this Lille professor. The present volume con- 
tains detailed accounts of the baryta industry, which he created, 
of the general introduction of crystallisation into technical 
operations, of the phenomena accompanying the use of cements 
and the formation of stone, as well as the minute studies on the 
formation of nitrates and artificial manures, on the crystallisation 
of insoluble bodies, on the madder dyes, as well as a great 
variety of other technical and purely scientific subjects. Prof. 
Kuhlmann is now in hit seventy-fifth year, but is still able to 
contribute occasionally the results of new investigations. 

Under the editorship of Heinrich and Gerhard Rohlfs, 
assisted by a numerous staff, Hirschfeld, of Leipzig, is publish- 
ing a new quarterly journal under the title Dcukhts Archiv fur 
Gcschichte dcr Medizin und itudizittische Geographic. 

The French Academy has published the seventh edition of its 
“ Dictionnaire de la Longue Fran^aise.'’ Scientific terms have 
not been admitted into the general vocabulary except such as 
are now in common use and cannot be ignored even by 
unscientific persons. 

Mr. Stab, corresponding member of the Society of Arts, at 
Smyrna, reports that the plague of field-mice, or rate, has again 
broken loose, and that they are wasting the fields far and wide, 
digging up the seed-corn, and devouring all they can. This is 
the plague from which Homer records that Apollo Smynthius 
delivered the Greeks. As the Smynthian Apollo no longer has 
believers, Mr. Stab wishes to know what remedy can be recom- 
mended. The western states of America suffer much from this 
pest. 


From an inquiry on the electromotive force and internal 
resistance of some thermopiles, those of Noc, and of Clamond, 
modified by Koch, M. Beetz concludes (Ann. dcr Phys. % No. 1) 
that the latter, from its great solidity, is preferable for technical 
purposes. That it requires to be heated long before use is of 
little consequence, and once in action, it works on with great 
constancy, both as regards electromotive force and resistance. 
Though, with an equal number of elements, the electromotive 
force is under that of the Noe pile, its utility is not less, as the 
elements can be easily increased. Only the burner must Lc 
improved in construction. On the other hsnd, the Noc pile 
offers the great advantage for laboratory purposes, that (by 
coupling several cylindrical piles) a productive current -source is 
readily obtained, with very constant electromotive force ; 
the duration has been considerably improved in the new 
construction. 

According to La Nature the telephone is finding great favour 
in Spain ; a goodly number are being produced in Barcelona, 
Rod numerous applications made of them. Telephonic chambers 
are being constructed designed to isolate the hearer from external 
n«*e*«nd render communication more easy and sure. These 
chambers *aall size and have glaas windows for light ; 
1 C 1 P*d* of caoutchouc. Telephony was 

, ween Barcelona, and Saragossa, which are about 

364 kilometre* apart. The w« satisfactory at 

the former pb m (ootrtthm**^ Ud walher) . at Sam*oma it 

"* •rr'Z -hid, u accounted for b, the tele- 

pbwfc chamber haring bs« m* „ 0Be ^ , tthe 

As the ktest instance of c ollmio t u of personal contributions 
i a aenfafic literature, we notice the a^^Tce in Pari* of 
handsome volume containing Prof. Rnhlman n’s various 


Dr. A. B. Meyer, of the Royal Zoological Museum, 
Dresden, writes, in answer to Mr. Boulger’s inquiry (vol. xvii. 
p. 392), that the reason why Mr. W. W. Wood did not send 
specimens of Navicula (Nature, vol. xii. p. 514) is, that he died 
a short time after he wrote that letter. Dr. Meyer heard this 
from a Manila friend. 

A Botanical Exchange Society has been established at 
Buda-Pesth for the purpose of exchanging specimens of the 
native plants of Hungary, Transylvania, Croatia, Sclavonia, 
and, as far as possible, of Turkey and Russia, for those of other 
parts of the world. During the but two years upwards of 300 
botanist* have joined the Association, and more than 120,000 
specimens have been distributed. All communications and 
applications for further information should tie addressed to Herr 
Richter Lajos, Erzherzogin Marie Valerie Gasse, Nro. I, Buda- 
pest!}, Hungary, accompanied by a subscription of 4 marks, or 
5 francs, for which sum an exchange of 100 specimens will be 
effected. 

A lecture will be delivered in the Theatre of the Royal 
j Engineer Institute, Chatham, at five r.M., on April 3, by Prof 
j H uxley, F. R S., on * ‘ The Geographical Distribution of Animals|; 

! and on Collecting and Observing in Aid of the Investigation of 
1 the Problems connected therewith.” 

Electric lights are becoming very common in Paris. The 
Lontain system is now working daily at the Lyons railway 
terminus at the expense of the Company. M. Jamin has pub- 
lished an elaborate article on the subject in the but number of 
the Revue des Deux Maudes, 

The telephonic signal invented by MM. Henry Brothers was 
| exhibited at a lecture delivered at Montrouge under the auspices 
f of the Paris municipal authorities. One apparatus was placid 
at the M a ns i on House and another at the Pnblic School, at a 
1 distance o r 500 metres. When each apparatus was used as a 
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signal giver and connected with an ordinary telephone as receiver 
an air played at one end of the line could be heard by the whole 
audience at the other end. The Henry signal is constructed to 
work with a dry dement, and requires no other wires than those 
of the telephone. 

The Midland Naturalist continues to keep up the promise of 
its first number. No. 3, for March, has the first part of a lecture 
by Dr. Cobbold on the Parasites of Man, and among other inte- 
resting papers we may note those of Mr. Robert Gamer on 
Edward Forbes and his Country, and the Ray and Palaeonto- 
graphical Societies : An Appeal, by Mr. W. R. Hughes. 

Photographic Pays of Light is the somewhat unhandy title of 
a new photographic quarterly published in Baltimore, U.S.A. 
The contents are varied, and the journal seems likely to prove 
useful to photographers. The first number contains a photo- 
graphic plate, “ A Study in Artistic Photography.” 

In the February session of the Berlin Anthropologische 
Geaellschaft, Dr. Kahl-Riickhard delivered an elaborate address 
on the anthropology and ethnology of South Tyrol, a subject 
which has hitherto been untouched. This region has been swept 
over by so many tidal waves of invasion that the character of the 
original inhabitants has hitherto been entirely unknown. In 
order to solve the problem a large collection of skulls was 
obtained from an ancient charnel-house at Meran, and submitted 
to careful measurements. The results showed that they belonged 
to two sharply-defined daises. The first, a brachycephalic 
type, was evidently identical with that of the ancient Khmtians 
who formed the aboriginal population at the advent of the 
Teutonic tribes. The second variety, an orlhoccphalic type with 
dolichocephalic tendencies, cannot cosily be classified. It is, 
however, certain that it does not coincide with the cranial type 
of the ancient Helvetians in the neighbouring parts of 
Switzerland. 

At the workshops of the Michigan Central Railway at Jack- 
son, Michigan, an interesting experiment was recently made, in 
order to ascertain the very shortest time in which a locomotive 
engine could be mounted ready for use from the finished com- 
ponent parts. Up to the present this work had been generally 
done by about five or six workmen in the.spacc of from nine to 
fourteen days. When the fact became known that a Mr. 
Stewart of Jackson had done the work with fourteen workmen 
in twenty-five hours, and a Mr. Kdington, with the same num- 
ber of workmen, in |6| hours, a bet between these two gentle- 
men was the result ; and before a number of spectators they 
eventually both proceeded to mount a locomotive engine, each 
being assisted by fourteen workmen, and having all the parts of 
which the engine consists ready at hand. They accomplished 
the task in the remarkably short period of two hours and fifty- 
five minutes. The bet was won by Mr. Ediugton, who finished 
one minute sooner than hit antagonist. 

The additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey {Macaeus erythmus) from 
India, presented by Mrs. Baxter ; a Green Monkey [Cercopithe- 
(Hi callitrichus) from West Africa, a Vcrvet Monkey {Cttcopiikt- 
cm lalamdd) from South Africa, presented by Mr. Jat. Bennett ; 
a Malayan Bear (Clrsus malayamus) from Malacca, presented by 
Mr. S. Palmer ; a Short-toed Eagle {Cireaetus gtUBcm), South 
European, presented by Mr. H. M. Upcher ; a Savigny's Eagle 
Owl {Bubo escalmphms) from Persia, presented by Dr. J. Huntly ; 
two Reindeer {Rangiftr tarundus) from Lapland, deposited ; a 
Bcccari’s Cassowary {Casuarius fararti) from South-East New 
Guinea, a Plantain Squirrel {Sciurus plontam) from Java, a 
Spotted Eagle Owl {Bubo mucu/osus) from South Africa, a One- 
streaked Hawk {MMru* mtmogrammicus) from West Africa, 
two Matamata Terrapins \Chdys matamotn) from the Upper 
Amasous, an Anaconda (Rtmoctos murinus) from South America, 
rec ri ved In exchange. ‘ 


M1MICR V IN BIRDS 

W E ***« received two interesting contributions to this 
r . , ,° nc 1S . contained in The New Moon, or 

Cnchton Royal Institution Literary Register for November 
J J73* h«ng the observation on a starling by Dr. Crichton the 
Medical Superintendent. 

“Two or three years ago, ” he states, “ in accordance with our 
principle of encouraging birds to become denizens of the grounds, 
we put up a few boxes for starlings. One of these was placed on 
the window sill of the writer’s bedroom. Two years ago one of 
these birds took possession of the aforesaid box. Every 
morning, for two or three hours, he perched himself on an iron 
railing, erected to protect flowers, within two feet of the window, 
and there executed a comic medley with all the precision and 
effect of a finished artists. The attention of the writer was first 
called to this extraordinary performance by having his window 
every morning surrounded by what appeared to be a general 
assembly of the whole tril>c of Arcs , wild and tame. The 
quacking of the duck, the screech of the lapwing, the eerie notes 
of the moorland plover, and many others, were imitated with a 
precision worthy of Mimos himself. He failed, however, to 
secure a mate for that year. Last year he was more successful. 
He revisited in spring his former cottage, and brought a mate 
with him. The usual family arrangements were maae with the 

f ;reatest care and despatch, when, in due time, a brood of young 
inguists made their appearance. During the hatching season 
our linguistic friend, every morning at dawn, resumed his perch 
within three feet of my bed, and for two or three hours, he 
repeated his extraordinary performance. The birds imitated 
always with the greatest precision are the hen, duck, goose, lap- 
wing, plover, heron, and gull. The song or whistle of many 
small birds are also imitated. The only human note imitated is 
the whistle of the boy. This is frequently heard. It always 
begins on the same pitch, and passes downward through a major 
third, forming a beautiful musical curve. He is gradually adding 
to his vocabulary. During twelve months he has certainly 
added the cry of the heron, the gabble of the goose, and the 
cackle of the hen. 

Mr. H. O. Forbes sends us the following instance : — 

In the grounds of a friend in the neighbourhood of London, a 
colony of starlings had for many years built their nests in the 
trees in boxes placed here and there for their accommodation. 
The children of the house —all quite young then— a few years 
ago — at whose presence the birds showed not the slightest 
alarm, were constantly playing about close to the nests, and of 
course constantly calling each other by name. There was only 
one girl in the family, called Maggie, and as she was a great pet, 
perhaps her name was oftener mentioned than those of the others, 
lie that as it may, her lather was one day greatly astonished by 
hearing his daughter’s name pronounced in exact imitation of the 
voice of one of her brother?, whom he knew could not be near. 
For a moment he was puzzled, but close at hand, on the bough 
of an acacia tree, he detected the mocking-bird — a common 
starling— in the act of deception, which he continued to practice 
often afterwards. 


AMERICAN SCIENCE 

'T'HE comparison of the intensities of light of different 
colours nas long been considered one of the most difficult 
of photometric problems. In the February number of the 
American Journal of Science and Arts Mr. Rood describes a 
simple method of making this comparison. The luminosity of 
cardboard painted with vermilion, was determined thus 
A disc of the cardboard is attached to the axis of a rotation 
apparatus, and smaller discs of black and white (in sectors) are 
fixed on the same axis, so that by varying the relative proportions 
of black and white a aeries of grays can be produced at will. 
The compound black and white disc is first arranged to give a 
gray decidedly darker than the vermilion; this tint is now 
gradually lightened till the observer becomes doubtful as to the 
relative luminosities of the red and gray discs ; the angle of the 
white sector is theo measured. Next a gray decidedly more 
luminous than the vermilion is compared with it, and diminished 
in brigi^j»frt till the observer again becomes doubtful, when a 
second Wbasurement is taken. (The manipulation is done by an 
assistant without the experimenter knowing the exact black and 
white discs chosen.) From a number of such experime nts it 
mean is obtained, which (it U proved) ex p res s es the luminosity 
very correctly. 
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la an interesting paper on the glycogenic Junction of the liver 
Mr. Leconte, after stating that “ the sole object of this function 
is to prepare food and waste tissue for final elimination by lungs 
and kidneys ; to prepare an easily combustible fuel, liver-sugar, 
for the generation of vital force and vital heat by combustion, 
and at the same time a residuum suitable for elimination as 
urea,*' points out that the function is not sugar-making as usually 
supposed, and which is a pure chemical process and descensi rv 
metamorphosis, but gl\ rogen • making a zital function , and ascen- 
swe metamorphosis. In diabetes the true organ directly in fault is 
not the kidneys nor the lungs, but the liver, which fails to arrest the 
sugar as glycogen. The starch* making function in plants offers 
a striking analogy to the function under consideration ; for 
plants change soluble forms of amyloids (dextrin and sugar), into 
the insoluble form of starch (corresponding to glycogen, which 
is animal starch), and store it away for future use. This analogy 
is more remarkable in the lower animals and in embryonic con- 
ditions ; the function often residing in all parts in such cases (as 

S lants), while in higher animals it is confined to the liver. And 
; is slug gish anim als that accumulate most glycogen in their 
ti«cnfy . Plants, however, store away the starch as building 
materials ; animals, as fuel for force-making. Further attention 
is called to the close relation between the functions of the liver 
and kidneys. As we descend the animal scale, we find cases 
{e.g. insec ts) in which the same organ performs both functions. 
The fact of a large percentage of glycogen being found in the 
tissues of entozoa, which do not need any internal source of heat, 
is regarded by Mr. Leconte as a striking proof (if any were still 
needed) that the prime object of respiration is not heat-making, 
but force-making . Heat is only a concomitant, often useful, but 
sometimes useless, and even distressing. 

Mr. Trouvelot, of Cambridge, furnishes accounts of three 
celestial phenomena observed by him, viz., undulations in the 
train of Coggia’s comet, sudden extinction of the light of a solar 
protuberance, and the zodiacal light of the moon. 

The atomic weight of antimony having been variously given [by 
MM. Schneider, Dexter, and Dumas (using different methods), 
as 120-3, 122*3, and 122 severally, Mr. Josiah I*. Cooke, jun., 
was led to a fresh study of the subject The genera) conclusion 
which he reaches, after a very patient and laborious investigation 
(which the chemist will find highly instructive) is that the most 
probable value is S/- — 120 when S = 32. 


SOCIETIES AND ACADEMIES 
London 

Linnean Society, March 7.-— Dr. Gwyn Jeffreys, F.R.S., 
vice-president, in the chair. — Mr. Thos. Christy exhibited a 
series of fruits, among which were Chinese quinces, chayottes, 
and a remarkable citron known in China as the “claw of 
Buddha." — Prof. Ray Lank ester also brought forward and made 
remarks on a collection of fossil walrus tusks ( Trichecodon 
//ualcyip] ) from the Suffolk crag, and sent him for examination 
by Mr. J. E. Taylor, of the Ipswich Museum. — Examples of a 
variety of Helix nr gala were likewise shown by Mr. Rich.— On 
nudibranchiate molivsea from the eaaternseas, by Dr.C. Colling- 
wood, was the first paper read, lie remarks that residents 
searching carefully wuhin limited areas have more chance of 
obtaining new and interesting forms than have zoologists or 
extensively equipped expeditions who but pay hurried visits to 
tropical coasts. Season and other influences have much to do 
with abundance or paucity of species in given localities. He gives 
curious instances of specimen! of nudibranchs, isolated in a dish 
of sea-water spontaneously and uncommonly neatly amputating 
B** of their own mouth. With other information the 

author further describes sixteen new species, illustrating the 
same with coloured drawings from nature. Mr. Thos. Mt chan’s 
paper, on the laws governing the production of seed in Wisteria 
smmsu, was communicated by the Rev. G. Henslow in the 
•brae of the author. The Utter alludes to the fact that the 
Wistaria, when supported, grows amazingly, but is s e edles s ; on 
so-called “ tree-wistarias M pro- 
. docc *** *** abundantly. That cam tlhwrate the difference 
hjwreeoeegeiatife and rcptodnctiTe force j they arc not antago- 
wppktnent each other. WhUeWutaria flower, 
h £ r '*$ »PI— thia ariie. from the 


thinks tae qnewoo kce rather in ' the bar- 
anuou relation between the two abowe natritiTe power, thro 


with insect poOenisation. — The Rev. M. J. Berkeley in an 
examination of the fungi collected during die Arctic Expedition 
1875-76, mentions twenty-six species were obtained, all deter- 
mined save two. Seven are new species, and seventeen already 
known widely distributed forms. The Agarkus Fetldeni and 
Vrnula Hartii are unusually interesting.— A paper on the deve- 
lopment of Fi/aria sanguinis haminis , and on the mosquito con- 
sidered as a nurse, by Dr. P. Manson, was read by l)r. Cobbold. 
Discussing general questions, he proceeds to show that the femsle 
mosquito, after gorging with human blood, repairs to stagnant 
water and semi-torptdly digests the blood. Eggs are deposited 
which float on the water and become the familiar “ jumpers" of 
pools. The filariie thus enter the human system along with the 
drinking water. Dr. Manson got a Chinaman whose blood was 
previously ascertained to abound with filaria* to sleep in a 
“mosquito house.” In the morning the gorged insects were 
captured and duly examined under the microscope. A drop of 
blood from the mosquito was thus found to contain V2o filariie, 
though a drop from a prick of the man’s finger yielded only 
some thirty. The embryo once taken into the human body by 
fluid medium pierces the tissues of the alimentary canal. Deve- 
lopment and fecundation proceed apace, and finally the filariie 
met with in the human blood are discharged in successive and 
countless swarms, the genetic cycle being thus completed. — Dr. 
Cobbold, on his own behalf, further contributed a paper on the 
life history of Filarue bancrojti, as explained by the discoveries 
of Wucherer, Lewis, Bancroft, Manson, Sonsino, and others. — 
Mr. Charles C. B. Hobkirk, of Huddersfield, was duly elected 
a Fellow of the Society. 

Chemical Society, March 7. — l)r. Gilbert, vice-president, 
in the chair. — The following papers were read On some new 
derivatives of anisoll, by W. II. Perkin. The author has 
obtained orthovinvlanisoif boiling 195 "-200 1 ’ C., sp. gr. at 15, 
1 -0095 ; orthoallylanisoll, boiling 222 -223 0 C. sp. gr. at 15, 
9972 ; and orthobutenylanisoll, boiling 232 ’-234° C. sp. gr. at 
15, ‘9^ *7- The author compares the physical properties of the 
ortho- and para- compounds ; the former) lwil about io° lower, 
have a slightly higher specific gravity, and crystallise with much 
greater difficulty.— Note on the action of ammonia on anthrm- 
purpuiin, by W. II. Perkin. The author has investigated the 
colouring matters produced by the action of heat on an ammo* 
nincal solution of anthrapurpurin in sealed tubes at loo* and 
1 80 ' C. At the former temperature an unstable substapne was 
obtained dyeing alumina mordants purple and weak, iron 
mordants indigo blue. At 180 0 a new substance, anthrapur- 
puramldr, was formed, which does not dye mordants.— On 
certain polyiodides, by G. S. Johnson. The author attempted 
without success to prepare a compound having the composition 
AgRl a , or a similar substance having thallium in place of silver; 
various compounds of silver and potassium, thallium and potas- 
sium, and especially a very complicated substance containing 
lead, acetic acid, potassium, and iodine were formed and 
analysed. The latter substance crystallises in square prisms; 
of the six phases two have a dafk purple and four a greenish 
golden reflection.— On an improved form of wash-bottle, by T. 
Bayley. The object of this contrivance is to prevent the reflux 
of steam or other gases, snch as ammonia, into the mouth of the 
operator, without losing the advantages of the ordinary wash- 
bottle.— On the preparation of glycollic acid, by K. T. Plimpton. 
The author endeavoured to prepare this substance by the method 
recommended by Prof. Church, but only obtained quantities too 
small for analyst , using two ounces of oxalic acid. 

Edimbukoh 

Royal Society, February il— Sir William Thomson in the 
chair.— Prof. Flceming Jeakin read a paper on the application 
of the graphic m ethod to the determination of the efficiency of a 
direct acting steam-engine. His results show that it is impos- 
sible to determine by empirical laws the efficiency of an engine 
as it varies with every change la the rate of action, the point at 
which the steam is cut off, dec.— Prof. Tait communicated a paper 
by Mr. Alexander Madarlaae, M.A., B.Sc., on the disruptive 
discharge of electricity. The deference of potential required to 
produce a spark between spheres for distances up to 15 centi- 
metres is proportional to the square root of the distance between 
their centres and between parallel plates ; it isa hyperbolic func- 
tion of the d ist a n c e between them* for a constant distance it is a 
similar function of the pressure of the gaseous medium for, a 
range of pr es sure s of from one atmosphere to 20 mm.— Ms; 

V. Buchanan, of the Challenger, read a paper on the compie—i 
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bflities of distilled water, see-water, solution of chloride of 
sodium, and mercury. They were determined by instruments 
resembling piezometers immersed in the sea when free from 
currents, the approximate pressure being ascertained by the 
sounding-line. The compressibilities at various temperatures 
relative to that of distilled water were ascertained by compres- 
sion in a powerful Bramah press. The compressibilities being 
found, these same instruments were used for measuring depths 
of the sea accurately when currents, &c., affected the indications 
of the sounding-line. A water piezometer was fouod to be 
much more sensitive to pressure than to temperature, a mer- 
cury one very sensitive to temperature and not so to pressure. 
The approximate depth was ascertained by the sounding-line, to 
which were attached the two piezometers. From the indications 
of the line and of the mercurial instrument the temperature of 
the bottom was approximately determined. This, applied to 
the indication of the water instrument, gave the depth accurately, 
and hence the trne temperature was found from the mercurial. 
He described a new method of getting the compressibility of 
glam.— Prof. Crum Brown and Mr. A. Blaikie gave a paper on 
the decomposition of the salts of trimethyl sulphine by neat— 
Sir Win. Thomson communicated extracts from letters of Prof. 
Quincke, who has found that the surfaces of glass and quartz 
which have been for some time cut, change very much in their 
indices of refraction. — Prof. Jenkin mentioned some experiments 
by Mr. Gott on the telephone, which, he maintained, completely 
confirm Prof. Graham Bell's theory of the telephone. 

Scottish Meteorological Society, February 1.— It was 
stated in the report from the Council that the Government had 
paid 1,000/. to the Society for past services rendered by it to a 
public department ; that the Society has 102 regularly observing 
stations, in addition to the sixty lighthouse stations on the 
Scottish coast, and a large number of rain-observing stations ; 
and that during the past four months seventy-five new members 
had been added to the Society.— Mr. Buchan read a paper on 
the weather of 1877, more special attention being given to the 
rainfall, the paper being illustrated by thirteen maps coloured 
according to the quantity of rain which fell in each month in 
different parts of the country. The maps represented in a strong 
light the Influence of the physical configuration of the land on the 
rainfall in relation to different winds, both as regards their 
direction and their height in the atmosphere. 

Paris 

Academy of Sciences, March 18.— M. Fizeau in the chair. 
—The following papers were read Motion of translation of 
cyclones; theory of a “rain motor/' by M. Faye. He cites 
with satisfaction Prof. Loomis’s recent conclusion from observa- 
tions of the U.S. Signal Office, that ** rainfall is not essential to 
the formation of areas of low barometer, and is not the principal 
cause of their formation or of their progressive motion " ; and he 
regrets that the theory to which the * 4 rain motor ” belongs dies 
•0 hard. — On a trombe observed at sea, in December last, in the 
Straits of Malacca, by M. Faye. This was seen to descend from 
the clouds and penetrate the sea ; the water rose round and ex- 
teriorly to the trombe.— M. Titter and was elected member for 
the section of astronomy in place of the late M. Leverrier. — On 
the measurement of the mean density of the earth, by MM. 
Coma and Bailie. They have improved their apparatus by using 
four (instead of two) attracting spheres of mercury, and dimi- 
nishing the distsnoe of attraction. From an analysis of Kaily’s 
experiments, and with regard to resistance of the air, they show 
that the result was to assign too high a value for the mean density 
of the earth.— On the marine moUusca of Stewart Island (New 
by M. FilhoL The number of these is 179. —Influence 
of net and of motion on the phenomena of life, by M. Horvath. 
He p l r fl t* in glass tubes a liquid favourable to multiplication of 
bacteria, and containing some alive. Some of the tubes were 
then continually agitated, while others, with the same quantity 
and at the tw temperature, were left at rest There was 
abundant mult iplication in the latter, none in the former.— On 
fibromas off the uterus, by M. Abeille.— On improve- 
wok iatbc t ri op how. tw M. Nam Ho d rim priority to 
uo of tho RatwHcfooU (which ate, howover, M. at Monad 
curia bock to Gray). For transmitter in Ediaoo’i oyttua. ben** 
obottoryoftooortwotoomdkaofcarbon. In thettaoomittwrhc 
Mooooibiottof pltte of oopporoowrod with dhrer; in tho roedeer 

om of iron doobM on cm of bnn and tho two ooldored 
toMthor. Two rnwooto oro empknwd in the neater, with core 
and bobbin bttwooo, fibc.— M. Vulpton preaeated M. Bocnord’o 


loot volume, “ Lemons tor let Phenomtnee de la Vie 
onx Aniamw et tax .Vector, kite* tu Mueam d’Histoin 
Naturelle. — Researches on absorption of ultra-violet rays bi 
various substances, by M. Soret. Inter alia, distilled water wid 
a thi ckness of 10 mm., is considerably less transparent* thai 
QUArtz, and stops the last line of aluminium, bat with mate 
thickness it takes the first rank, and it may be considered 1 
solvent of almost perfect transparence. Absorption in the ultra 
violet is subject to the same general laws as in the visibh 
spectrum. Several substances are mentioned which give absorp 
tion bands in the ultra-violet. — On a new telephone called th< 
mercury telephone, by M. Brcguet This is on the principle of « 
Lippmann electrometer. Suppose two vessels containing mercun 
with acidulated water above, and, dipping in the latter in eact 
a tube partly filled with mercury and ending below in a capillar] 
point. The merenry in the two vessels is connected by wire 
likewise that in the two tubes. On speaking over one tube tb< 
air vibrations in it are communicated to the mercury, whici 
translates them into variations of electromotive force, and then 
variations generate corresponding vibrations in the air-mass o 
the receiver. 7be practical form of the instrument is an improve^ 
ment on this. -—On die daily oscillation of the barometer, by M 
Renon. — Investigation of oxide of lead in the hyponitrate o 
bismuth of druggists, by M. Carnot. The hjponitrate is some 
times given to the extent of 10 to 20 grammes per day, and 
this might include one or two decigrammes of oxide o| 
lead. — Researches on gallium, by M. Dupre. — Action of 02004 
on iodine, by M. Ogicr. — Researches on suspension of phenol 
mena of life in the embryo of the ben, by M. Dareste. An cm 
taken from a hatching apparatus after two days and replaced 
after two days (the heart beau having quite stopped) develops I 
chick as usual.— Proofs of the parasitic nature of anthrax ; identity 
of lesions in the rabbit, the guinea-pig, and the sheep, by M 
Toussaint. — On a new bioxide of manganese couple, by Mi 
Gziffe. This consists of a carbon cylinder with holes paralle 
to its axis filled with grains of bioxide of manganese ; it is placed 
in a glass containing water and about 20 per cent of chloride oi 
zinc. — On three bolides observed in January and February ai 
Damblain (Vosges) and Chauinont (Haute Marne), by M. 
Guyot. 
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THE SCOTTISH UNIVERSITIES COMMISSION 

T HE Report of the Royal Commissioners appointed 
to inquire into the Universities of Scotland, together 
with Evidence and Appendix, has just been issued. We 
will begin our reference to this impoitant document with 
an extract (p. 49) : — 

« It would, we consider, be a misfortune if the separate 
individuality which has long characterised the Scottish 
Universities were impaired, and if the spontaneous and 
healthy development of different schools of thought were 
xendered impossible by laying an obligation on men 
of original genius to make their teaching subservient in 
all its details to the requirements of an extraneous ex- 
amining authority. The admirable influence which the 
Scottish Universities have hitherto exerted upon the 
people of the country has been due not only to the pro- 
long* d and systematic course of mental discipline to 
which their students have been subjected, but to the 
stimulus and encouragement given to inquiring minds by 
distinguished men who have made the professorial chairs 
centres of intellectual life ; and we cannot think it desir- 
able that any such changes should be made as would 
tend to lower the Universities into mere preparatory 
schools for some central examining board.” 

These words are peculiarly noteworthy at the pre- 
sent time, when attempts at centralisation arc becom- 
ing more rampant than ever : — and when the general 
tendency of so-called “ Educational Reform " is to substi- 
tute for teaching in the highest sense, an almost Chinese 
system of examinations, with their inevitable attendant 
Cram . For the true definition of Cram is “preparation 
for examination, and for examination alone " and its 
varieties are infinite, ranging as they do from processes 
closely resembling the manufacture of foie gras in the 
live bird, to those which are adopted in dressing diseased 
meat for the market. The Scottish Universities have, it 
seems, been hitherto singularly free from this monstrous 
e\ii ; and, it is to be hoped, will remain so The Com- 
missioners who are now dealing with our great English 
Universities would do well to pay particular attention to 
this point, for Cram, in its worst forms, is by no means 
a stranger to them. The true cure for this evil is very 
well stated in the Report (p. 49) 

“The examination of the students of a University for 
their degrees by the Professors who have taught them is 
sometimes spoken of as an obvious mistake, if not abuse ; 
but those who are practically acquainted with University 
work will probably agree with us that the converse pro- 
position is nearer the truth. In fact, it is hard to conceive 
that an examination in any of the higher and more ex- 
tensive departments of literature or science can be con- 
ducted with fairness to the student, unless the examiners 
ar ® 8 u ided by that intimate acquaintance with the extent 
and the method of the teaching to which the learner has 
had access, which is possessed only by the teachers 
themselves." 

Nothing could be more true, or more happily put 
Let all University instruction (in England as well as in 
Scotland) be real teaching such as is (or at least ought 
to be) given by Professors or Lecturers and their 
specially chosen Assistants, and let the teachers be in 
the main the examiners. Mere speed of writing, and 
other similar qualifications, are unworthy the notice of 
Vol xvii.— Na 440 


scientific men or scholars— and certainly ought to have 
no influence in a University Examination, at least until 
Universities are furnished with Professors of Caligraphy, 
Maintien, &c., attendance upon whose lectures shall be 
made compulsory. It is right and proper that such 
things should be looked to in Civil Service Examinations 
and the like- just as it is right that the candidates in 
some of these should be submitted to medical inspec- 
tion. But who ever heard of medical inspection in a 
University examination ? 

But wc now come to the one true difficulty in this part 
of the question \—How to choose Professors . On this 
point there are several very useful hints, both in the 
Report itself and in the Evidence appended. 1 The Com- 
missioners do not seem very decided in their recommen- 
dations, so many widely differing and yet individually 
plausible schemes have been submitted to them. But 
practically the patronage seems from the evidence to be 
very fairly bestowed (/>., in very good hands) in the 
majority of the Scottish Universities. The main exception 
is that of Edinburgh, where several of the most important 
chairs were left by the Universities (Scotland) Act, 1858, 
virtually in the gift of the Town Council, which had been 
up to that date the supreme authority in the metropolitan 
University. Such a state of things is barely credible to 
us in England. For, though custom has familiarised us 
with great schools under the management of City Com- 
panies, we could hardly imagine the Mayor and Aldermen 
of Cambridge eleciing to the Lowndean or Lucasian 
Professorship. Yet the chairs once held by Maclaurin, 
Black, Leslie, Dugald Stewart, &c., are at the disposal of 
a Board of seven, four of whom are nominated by the 
Edinburgh Town Council ! Instead of the heroic treat- 
ment which such malformation demands, and which would 
probably have made opposition impossible ; the Commis- 
sioners propose merely to create two additional members 
of this Board, so as to place the Town Council represen- 
tatives in a minority ; a step whose timidity may only 
ensure a violent, and too probably a successful, resistance. 

It appears clearly from these volumes that the one 
great want of the Scottish Universities is money . Over 
and over again, throughout the evidence, this is painfully 
brought out. Yet, with their few thousands these Uni- 
versities are at present educating many more students 
than. Oxford andJCambridge together, each of them with 
its annual hundreds of thousands. And the education 
given to each and all is generally of the highest order, 
because it is given by the Professors themselves. How many 
Cambridge men go for instruction to Cayley or Stokes— to 
Munro or Kennedy? Of names like these Cambridge is 
justly proud. But unfortunately such teaching as these 
men could give doesn't pay , so the *• coach " is resorted 
to ! In Scotland the Professors are the teachers, hourly 
accessible to all, and among the latest additions to their 
ranks we find the names of Jebb and ChrystaL They 
will do more good to students now in one year than they 
could have done in a lifetime spent in Cambridge! 
Comment on such a statement is needless. 

After what we have just said, the reader will scarcely be 

• The Analysts or Abstract of the Evidence, which is cootaised along with 
the Report iuelf in the first of thctc four Volumes, seems to be exceedingly 
well executed throughout. This is one of the specially good features of the 
wot k, and Prof. Berry, the Secretary to the Commission, deserves high credit 
for it. 

# A A 
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prepared to hear that one great reproach to the Scottish 
University system is commonly thought to lie in the 
shortness of the session, as it is called. This is a great 
point with would-be University reformers — “Go to, ye 
are idle.” But it will be found, on examination, that the 
compulsory working-time per annum is longer at the 
Scottish than at;the English Universities whence men 
go down regularly whenever term divides. In Scotland 
the majority of the lectures continue uninterrupted (except 
by the week from Christmas to New Year) from the end 
of October to the middle of April ; and by that time both 
students and professors require some relaxation, especially 
those who have to teach or attend the summer classes, 
which occupy the whole of the months of May, June, and 
July. The Commissioners have no hesitation on these 
points, and meet the grumblers very sharply. They 
say 

" Without saying that the present arrangement of the 
academical year is the best that could be devised, it is 
that which long experience has shown to be the most 
suitable to the circumstances of Scotland. Nor is it 
without its advantages for the purposes of study. To 
the well-advanced and intelligent the vacation affords an 
opportunity for reflection and self-culture, so as to prevent 
his University education from degenerating into a mere 
acceptance of facts and conclusions from the mouth of 
his teacher. For a student, indeed, who is backward or 
indolent, the leisure afforded by the long vacation may 
be useless and hurtful. But to meet the case of such 
students the fitting remedy is that which wc have already 
stated, the institution of summer tutorial classes where 
these do not now exist, and their extension, if necessary, 
where they do.” 

Our readers arc already acquainted with the Report of 
the Devonshire Commission. A good deal of the evi- 
dence which that body collected has been taken as 
repeated before the present Commissioners, and they 
adopt, and strongly urge the carrying out of, several of 
the recommendations of their predecessors: - especially 
those which concern grants of public money for the exten- 
sion of buildings and appliances for Science teaching in 
the Scottish Universities. It is well that this has been 
done, for attention has thus been recalled to one of the 
most important documents connected with education 
which has ever been laid before Parliament, and which 
(probably because of the moneys it recommended to be 
granted) has been practically shelved for some years. 

So far we have been dealing with the Report as a 
whole. We must now more particularly examine it as 
regards Science. And this, we fancy, will be allowed to 
be its weakest point. The Commission was exceedingly 
strong on the literary, legal, and general-culture side but 
very weak — numerically at least— -on the scientific. It is 
no disparagement to such men as Dr. l.yon Playfair and 
Prof. Huxley (who were thetas representatives of Science 
among twelve Commissioners) to say that they cannot 
adequately represent ail science. For there arc three 
great divisions of Science, the Observational, the Experi- 
mental, and the Mathematical, and the third and greatest 
of these was altogether unrepresented on the Commission. 
This was a very grave defect, and the value of the Report 
is considerably reduced in consequence. 

So strong, in fact overwhelming, was the general cul- 
ture side— including Members (or ex-Members) of both 
Houses of Parliament, Scottish (and Indian) Judges and 


Advocates, &c.— that the Report cannot fail to surprise all 
readers by its general tenor. For there can be no question 
that in it Science has managed to carry the day against 
all comers the greater the pity that it was not fully 
represented, if but by the addition of a single mathe- 
matician. To make room for him, a lawyer might easily 
have been spared. 

We cannot spare space for more than one instance 
of the proposed revolution but we choose an important 
and typical one, the modifications to be made in the 
mode of attaining the degree of M.A. This degree has 
hitherto, in Scotland, involved a certain amount of know- 
ledge of each of the following seven subjects Latin, 
Greek, Mathematics, Logic, English Literature, and 
Moral and Natural Philosophy and has not been at all 
nearly so easy to attain as the ordinary (or Poll) degree in 
the English Universities— which, though at first styled 
only B.A., becomes M.A. by mere lapse of time and pay- 
ment of additional fees, and is therefore practically the 
same thing. In Scotland it is now proposed that there shall 
be five distinct avenues (several with alternative branches) 
to this degree in addition to the present one (p. 25) 

“ Moved by these considerations, wc have come to the 
conclusion that to secure a basis of general culture every 
student proposing to proceed to the degree of M.A. should 
be required to pass a ‘First Examination' in Latin, 
Greek, Mathematics, English, and, when the state of 
education in the schools renders it practicable, in Ele- 
mentary, Physical and Natural, Science. This examination 
should be passed at the beginning of the University ses- 
sion, — either the winter or the summer session, — every 
student proposing to graduate being required to pass it, 
whether he may have been previously a student in the 
University or not. With some modification, the examina- 
tion might be so adapted as to apply not only to students 
proceeding to a degree in Arts, but to those also intending 
to graduate in Law, Science, or Medicine. In the case 
of persons proceeding in Law, we think that an examina- 
tion in translating from French or German should be 
allowed as an option for Check. Again, in the case of 
students proposing to graduate in Science or Medicine, 
wc think that, as some knowledge of modern languages 
is most important to them, they should be examined either 
in translating from French and German, or in translating 
from one of the language* and in Greek. In this way, it 
would be necessary for them to show ability to translate 
from at least one modem language. 

“ As wc shall explain afterwards, we regard this as the 
best equivalent for an entrance examination. Through its 
application to all proposing to graduate, whether pre- 
viously students at the University or having come direct 
from school, a salutary reilex action on the schools will 
be secured by the encouragement given to them to send 
their pupils to the University in an advanced state ?* pre- 
paration. In a different shape, and if accompanied by 
the condition of exclusion from the University should the 
candidate fail to pass, an entrance examination would, in 
our opinion, be attended with injury rather than benefit. 

“ After passing the 4 First Examination/ the candidate 
for a degree in Arts should be allowed to proceed in the 
present course, if he please, and as, no doubt, many will 
still do. If, however, he prefer to take a different course, 
we propose that he should be allowed to take any one of 
the five following departments or lines of study, viz. 

“ I. Literature and Philology. 

f II. Philosophy. 

* III. Law and History. 

IV. Mathematical Science. 

V. Natural Science. 
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‘The branches to be included under these different 
departments we propose should be as follows 
“ I. Literature and Philology should comprise the sub- 
jects of Latin ; Greek ; and English Literature ; together 
with one of the following subjects, viz. : Comparative 
Philology; Sanskrit; Hebrew; a Modem Language ; 
Gaelic, with Celtic Philology. Questions on history and 
geography incidental to each subject should form part of ! 
the examination. I 

MI. Philosophyshould include Logic and Metaphysics; ! 
Ethics and Psychology ; and the Physiology of the Ner- j 
vous System. The first two subjects arc understood to 
embrace the History of Philosophy, 

“111. Law and History should include Civil Law; 
either Constitutional Law or International Law ; and 
Political Economy ; together with the history of any 
one of the following groups, viz. : Greece and Rome ; i 
Modern Europe ; Egypt, Syria, Palestine, and Arabia ; j 
India ; Ancient and Modem America. 

‘•IV. Mathematical Science should embrace Mathe- i 
matics, pure and applied ; Natural Philosophy ; and 
Physical Astronomy. 

“ V. Natural Science should comprehend four groups, 
viz. ; — (1) Applied Mathematics, Natural Philosophy, 
and Chemistry ; (2) Natural Philosophy. Chemistry and 
Physiology ; (3) Physiology, Botany, and Zoology ; (4) 
Natural Philosophy, Chemistry, and Geology. A candi- 
date should be allowed to take any two of these four 
groups ; and the practical working of the arrangement 
would be that Natural Philosophy and Chemistry would 
be compulsory, while any option would be given between 
the mathematical and the morphological sciences. 

44 It may be explained that the subjects of examination J 
in the sciences comprehended in Department V. are ' 
such as are required in the first Bachelor of Science exa- j 
imitation as detailed in the Calendars of the I niversitics of 1 
Edinburgh and London (1877). The purpose we have had 
in subdividing the subjects of Department V. into groups 
has been, in the first place, to ensure a sound acquaint- 
ance with Physics and Chemistry, which lie at the foun- 
dation of all natural science ; and, in the second place, so 
much being secured, to give fair play to individual intel- 
lectual tastes and peculiarities. It is rare to find a man 
equally capable of dealing with long chains of abstract 
reasoning, or with experimental research, and of observ- 1 
ing and remembering the analogies and differences of 
form. The scientific aptitude, when strongly marked, is j 
either for mathematics, for experimental investigation, or 
for morphology-, rarely for all three. 

44 In regard to the scientific subjects mere book know- 
ledge should not suffice ; practical work in the laboratory 
should be essential” 

We are much mistaken if this Report does not produce 
great irritation, amounting in many quarters to white heat 
at least, and determined opposition. The dry husks of 
speculative 44 philosophy ” which, feebly existent even in 
the present day (like Bunyan’s Pope and Pagan), formed 
so large an ingredient in the mental pabulum of Scottish 
students in the past, are doomed to 44 cease from troub- 
ling*: — but they will die hard. In their place will 
come the still oppressed truths of modern science, and 
the legitimate speculations which Experience and mathe- 
matical power alone can enable the human mind to 
originate and develop. 


SUNSPOTS AND RAINFALL 
'THE paper which we print from Mr. Meldrum this 
week, appearing as it does within a few days of the 
the House of Commons on the Indian Famine 
expenditure, is one which should be interesting to many 


besides professed meteorologists. It will, for one thing, 
enable even the most unscientific among us to see the 
manner in which men of science are striving to arrive at 
the truths of nature the while the average Member of 
Parliament only refers to their labours in order to sneer 
at them even when their results may elucidate a question 
of high national importance. 

Granting that the Member for Cambridge comes up to the 
average of our legislators, let us see how he distinguished 
himself on Tuesday. In his indictment of the policy of Sir 
John Strachey, he was unwise enough to touch on the ques- 
tion of the connection between sun-spots and the Indian 
rainfall. 44 It appeared that, according to the astronomer 
to the government at Madras, the absence of several 
important spots (.wV) on the bun’s disc was connected with 
the retarded rainfall’ 1 It is clear from this, we think, that 
Mr. Smollett, in his ignorance of all things solar, instead 
of taking a little trouble to inform himself, has built 
up a mental image of the physics of our central 
luminary, by likening it to the house of which we will 
grant again he is one of the most prominent units. The 
cause of the sun-spot minimum appears to him to be that 
at this time 44 several important spots 0 — let us say the 
Smolletts of the sun— are in the tea-room or at dinner, 
anyhow they are absent from the division, and the opposi- 
tion carries the day — that is, if Mr. Pogson is right, but he 
proceeds to show that Mr. Pogson is wrong. 

l)r. Lyon Playfair, as was to be expected, put this 
matter right before the house. He stated that 44 it was 
established that famines in India came at periods when 
sun-spots were not visible. Out of twenty-two great 
observatories of the world it had been shown in eighteen 
that the minimum rainfall was at times when there were 
no spots on the sun. That was as true in Edinburgh as 
in Madras, in St. Petersburg as in Australia. It was 
therefore essential for the Government of India to take 
that into consideration in calculating as to when famines 
were likely to occur. The Secretary of State for India 
had acted wisely in sending out photographers to the 
Himalayas to take photographs of the sun, and having 
seen some of those, he was sorry to say that on none 
which he had seen were spots to be detected.” As Dr. 
Playfair is not in the habit of making statements without 
getting up his case, we may be thankful to Mr. Smollett 
for the sneer which called Dr. Playfair up. 

Mr. Meldrum’s communication contains a very con- 
densed reference to his memoir on Sun-spots and Rain- 
fall recently presented by him to the Meteorological 
Society of the Mauritius, a memoir which goes far to 
complete one portion of that magnificent edifice, the 
erection of which was foreseen by Sir Wm. Herschcl at 
the beginning of the present century. 

In this important paper Mr. Meldrum, than whom 
there exists no higher authority, states that the result of 
his seven years’ work has been to convince him that the 
connection between sun-spots and rainfall is as intimate 
as that between sun-spots and terrestrial magnetism ; and 
that having regard to the number of cycles at our disposal 
we should be as justified in rejecting the diurnal oscilla- 
tion of the barometer as the curve along the hills and 
hollows of which the maximum and minimum rainfalls 
of the world lie. 

Thi# result of course will be received with incredulity 
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by many— and for many reasons. In the first place the 
enormous variation in the solar activity is a fact only 
fully realised by very few. Men grown old in the service 
of science are as a rule as little anxious to receive new 
ideas as men grown old in any other of the world’s activi- 
ties, and further and more than this, in the case of many 
there is what has recently been happily termed “a 
paralysis of the imagination ” — a thing far removed from 
scientific caution — which may and indeed certainly would 
do much harm to scientific progress if those afflicted with 
it had any chance of having the exclusive say in the 
matter. 

Now that things have arrived at this stage it is well to 
bring to the front some extracts from those papers of Sir 
Wm. Herschel’s to which reference has already been made, 
to show the wonderful prescience of the man, and also to 
give an idea of the valuable time which has been lost by 
the neglect, during three-quarters of a century, to take in 
hand the work from which he predicted such a rich harvest 
of benefits would follow. 

His first reference to the changes going on in the sun 
was made in 1801. 1 He writes 


" On a former occasion I have shown that we have great 
reason to look upon the sun as a most magnificent habit- 
able globe ; and, from the observations which will be 
related in this paper, it will now be seen that all argu- 
ments we have used before arc not only confirmed, but 
that we are encouraged to go a considerable step further 
in the investigation of the physical and planetary con- 
struction of the sun. The influence of this eminent body 
on the globe we inhabit is so great and so widely diffused 
that it becomes almost a duty for us to study the opera- 
tions which are carried on upon the solar surface. Since 
light and heat arc so essential to our well-being, it must 
certainly be right of us to look into the source from 
whence they arc derived, in order to see whether some 
material advantage may not be drawn from a thorough 
acquaintance with the causes from which they originate. 

A similar motive engaged the Egyptians formerly to 
study and watch the motions of the Nile and to construct 
instruments for measuring its rise with accuracy. They 
knew very well that it was not in their power to add one 
single inch to the flowing waters of that wonderful river ; 
and so, in the case of the sun’s influence, we are likewise 
fully aware that we shall never be able to occasion the 
least alteration in the operations which are carried on in 
the solar atmosphere. But if the Egyptians could avail 
themselves of the indications of a good N ilometer, what 
should hinder us from drawing as profitable consequences 
from solar observations F We are not only in possession 
of photometers and thermometers, by which we can 
measure from time to time the light and heat actually 
received from the sun, but have more especially tele- 
scopes, that may lead us to a discovery of the causes which 
dispose the sun to emit more or less copiously the rays 
which occasion either of them ; and if we should even 
fail in this respect, we may at least succeed in becoming 
acquainted with certain symptoms or indications, from 
which some judgment might be formed of the temperature 
of the seasons we are likely to have. 

14 Perhaps our confidence in solar observations made 
with this view, might not exceed that which we now place 
on the indications of a good barometer with regard to rain 
or fair weather; but even then a probability of a hot 
summer, or its contrary, would always be of greater 
consequence than the expectation of a few fair or rainy 
days. 


1 '* Observations tending to investigate the Nature of the Sun in order to 
find the Causes or Symptom of its Variable Emis sion of Light and Heat ; 
with Remarks on the use that mayposaibly be drawn from SoUn Observa- 
tions" By William Hertcbel, LL.IR 7 f. 1 LS., road April 16, ilox. 


M It will be easily perceived that in order to obtain such 
an intimate knowledge of the sun as that which is required 
for the purpose here pointed out, a true information must 
be first procured of all the phenomena which usually 
appear on its surface.” 

He then gives those wonderful observations which 
make this paper the basis of our knowledge of the smaller 
units of the sun’s surface, and then sums up as folhws 

“ From these two Ust sets of observations, one of which 
establishes the scarcity of the luminous clouds, while the 
other shows their great abundance, I think we may 
reasonably conclude that there must be a manifest dif- 
ference in the emission of tight and heat from the sun. 
It appears to me, if I may be permitted the metaphor, 
that our sun has for some time past been labouring under 
an indisposition, from which it is now on a fair way of 
recovering. 

u An application of the foregoing method, however, 
even if we were perfectly assured of its being well 
founded, will still remain attended with considerable dif- 
ficulties. We see how, in that simple instrument the 
barometer, our expectations of rain and fair weather are 
only to be had by a consideration of many circumstances 
besides its actual elevation at the moment of inspection. 
The tides also present us with the most complicated 
varieties in their greatest elevation, as well as in the time 
when they happen on the coasts of different parts of the 
globe. The simplicity of their cause, the solar and lunar 
attractions we might have expected, would have precluded 
every extraordinary and seemingly discordant results. 

11 In a much higher degree may the influence of more or 
less light from the sun be liable to produce a great variety 
in the severity or nti/dneu of the seasons' of different 
climates and under different local circumstances , ) et when 
many things which are already known to affect the tem- 
perature of different countries and others which future 
attention may still discover, come to be properly com* 
bined with the results we propose to draw from solar 
observations, we may possibly find this subject less 
intricate than we might apprehend on a first view of it. 

“ If for instance we should have a warm summer in 
this country when phenomena observed in the sun indicate 
the expectation of it, I should by no means consider it as 
an unsurmounUble objection, if it were shown that in 
another country the weather had not been so favourable. 

w And if it were generally found that our prognostication 
from solar observations held good in any one given place 
I should be ready to say that with proper modifications 
they would equally succeed in every other situation. 

“ Before we can generalise the influence of a certain 
cause we ought to confine our experiment to one per- 
manent situation, where local circumstances may be 
supposed to act nearly alike at all times which will 
remove a number of difficulties.” 

This was in April ; in May he read another paper. 1 

“ Having brought the solar observations relating to the 
symptoms of copious emission of the light and heat of the 
sun to the 2nd of March 1 gave them continued in this 
paper to the 3rd of May. It will be seen that my expecta- 
tions of the continuance of the symptoms which 1 supposed 
favourable to such emissions, have hitherto been suffi- 
ciently verified ; and by comparing the phenomena 1 have 
reported with the corresponding mildness of thd season, 
my arguments will receive a considerable support. 

“ I have given the following observations without delay 
as containing an outline of the method we ought to pursue 
in order to establish the principles which have been pointed 
out in mu.faffner paper. But we need not in future be at a 

1 " Addroonsl Observations tending to Investigate the Symptoms of the 
Variable Emtsuoos of the Ltght and Heat of the Sun ; with Trials to set 
aside darkening (*k«aes by rran&miutng the Solar Ray* through Liquids, 
and a few Remarks to Remove Objections that might he mad e against some 
of the Arguments contained in the former Paper," by William Hencnel 
LLD,, F.R.S. Read May M , 1801. 
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loss how to come at the truth of the current temperature 
of this climate as the thermometrical observations which 
are now regularly published in the Philosophical Transac- 
tions can furnish us with a proper standard with which 
the solar phenomena may be compared. This leads me 
to remark that although I have in my first paper suffi- 
ciently noticed the want of proper criterion for ascer- 
taining the temperature of the early periods where the 
sun has been recorded to have been without spots, and 
have also referred to future observations for showing 
\ whether a due distribution of dry and wet weather with 
other circumstances which are known to favour the 
vegetation of corn y do or do not require a certain regular 
emission of the solar beams , yet I might still have added 
that the actual object we have in view is perfectly inde- 
pendent of the result of any observations thit may here- 
after be made on the favourable or defcitive vegetation of 
grain in this or in anv other climate .... It maybe 
hoped that some advantage may be derived even in 
agricultural economy, from an improved knowledge of 
the nature of the sun and of the causes or symptoms of 
its emitting light or heat more or less copiously.” 

It perhaps will be news to many that the idea of a 
possible connecttion between sun-spots and rainfall 
which has been represented as a modern idea, may really 
be credited to a man whose chief work was done in the 
last century. 


DARWIN'S “DIFFERENT FORMS OF 
FLOWERS ” 

The Different Forms of Flowers on Plants of the \a?ne 
Species . lly Charles Darwin, M.A., F.R.S. (London: 
John Murray, 1S77.) 

T HIS is another of the remarkable series of volumes 
in which Mr. Darwin has given us the extremely 
valuable results of his researches in the vegetable side of 
biology. Mr. Darwin’s method of investigation would 
in itself be a very interesting subject for consideration. 
It is, however, sufficient to point out that its characteristic 
feature is the combined attack upon a given problem 
from both its morphological and physiological aspect*. 
This method Mr. Darwin employs with consummate suc- 
cess, and in turning over the pages of the present book— 
a considerable part of which has been before the world 
for more than a decade without being materially im- 
pugned— one is almost distracted from the intrinsic in- 
terest of the facts and speculations by the sagacity with 
which the research is carried on, and the skill with which 
the results are marshalled for our information. It is 
peculiarly worthy of notice in the present volume how the 
reader is allowed, in studying Mr. Darwin's pages, to form 
his own hypotheses in explanation of the facts, only to be 
compelled in due course, as the narrative proceeds, to 
admit that such hypotheses are utterly untenable. There 
is no impression so curious as to find oneself so distinctly 
under the hands of a master, and to realise that the calm 
flow of the argument proceeds over the debris of objec- 
tions and difficulties which are found to be already com- 
minuted as soon as one attempts to give them any definite 
form. 

It would be quite impo*»ible to treat, in the short space 
at our disposal, all that calls for notice in the present 
votame. Commencing with a short introduction, the 
b®fiy of the book falls into three divisions. The first 
treats of heterostyled plants, and contains in a connected 
tans the substance of Mr. Darwin’s various papers com- 


municated to the Linnean Society. The second and 
third divisions are much shorter, and treat respectively of 
the passage of hermaphrodite into dioecious plants, and of 
cleistogamic flowers. 

As has been atready remarked, Mr. Darwin’s researches 
on what are now termed heterostyled plants' have been 
common scientific property for many years, and have 
filtered down into the current text-books. The seventh 
and eighth chapters are therefore the essentially new part 
of the book, and these we shall more particularly con- 
sider. 

The vast majority of flowering plants are, as is well 
known, hermaphrodite, that is to say, they contain within 
the same floral envelopes both male and female organs* 
The governing principle in the morphological adaptations 
of flowers is apparently to escape the obvious consequences 
of such juxtaposition and evade self-fertilisation. This is 
effected either by theirbeingdichogamic— thatis the sexual 
organs in any one flower maturing at different times, or 
by their being entomophilous— that is calling in the inter- 
vention of insects to carry the pollen of one flower to the 
stigma of another, or by their being heterostyled— that is 
by the flower being modified in two or three ways, 
admitting of a certain number of reciprocal modes of 
fertilisation which are legitimate, and of others which are 
distinguished as illegitimate, and arc more or less sterile. 

Each of these mode* of avoiding self- fertilisation prac- 
tically sets up a functional separation of the sexes, and it 
might seem that the cases in which this separation is 
structurally accomplished are its natural sequence. Mr. 
Darwin points out, however, very conclusively that this 
is by no means the case. 

“There is much difficulty in understanding why her- 
maphrodite plants should ever hive been rendered 
dioecious. There would be no such conversion unless 
pollen was already carried regularly by insects or by the 
wind from one individual to the other, for otherwise every 
step towards diceciousness would lead towards sterility. 
As we must assume that cross-fertilisation was a sured 
before an hermaphrodite could be changed into a dioe- 
cious plant, we may conclude that the conversion has not 
been effected for the sake of gaining the great benefits 
which follow from cross-fertilisation." 

Mr. Darwin is led to find an explanation in the advan- 
tage to the plant in the diminished strain of producing 
sexual organs of only one kind instead of both. And 
the process of manufacturing dioecious plants is one 
whicn can be actually seen in process. The cultivated 
strawberry under the influence of the American climate 
is a marked instance. In such cases the hermaphrodite 
state can be traced into the dioecious with every inter- 
mediate grade. The ultimate fate of heterostyled plants 
is perhaps to be converted into dioecious ones, and in this 
instance the change would be more immediate and with 
fewer connecting links. The functional diversity already 
exists and the corresponding suppression of the sexual 
organs is all that is needed to render it complete. 

The concluding chapter on cleistogamic flowers cer- 
tainly does not yield in interest to any preceding portion 
of the book. The existence of these curiously-modified 
structures has long been known, but it is only within the 
last twenty years that they have been attentively studied, 
and Mr. Darwin’s account.is a very masterly discussion of 
all that lias been written on a very puzzling subject, tested 
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and enriched by his own observations and experiments. 
As their name implies, these flowers never open, and in 
some cases they have been passed over as abortive bud- 
conditions of dowers of the normal conspicuous type. 
Their petals are, of course, superfluous, and are usually 
completely suppressed, or nearly so, the stamens and 
pistil are also much reduced in size, but though morpho- 
logically reduced, are physiologically fully developed, and 
such flowers are very fertile. In fact, in some instances, 
as in Viola canina , the production of seed is principally 
dependent upon them, the ordinary flowers, from want of 
pollen, or the absence of the visits of bees, rarely producing 
capsules. 

At first sight the suggestion seems a tempting one, that 
in these curiously degraded flowers, in which all the 
laboriously-acquired adaptations for cross- fertilisation are 
entirely discarded, we have a reversion to a less highly 
organised ancestral type. And this may still to some 
extent be true, though Mr. Darwin shows that they “ owe 
their structure primarily to the arrested development of 
perfect ones.” In some cases, as Oliver has shown in 
Campanula mlorata , and Scott in Eranthcmum am - 
biguum , the same plant bears as well as cleistogamic and 
perfect flowers, intermediate forms between the two. 
What is, however, still more significant, is that the 
cleistogamic flowers are themselves sometimes the 
starting point of structural adaptations, to effect more 
perfectly the self- fertilisation which ordinary flowers 
have been so marvellously modified to avoid. Thus, in 
Specularia perfo/iata the rudimentary corolla is modified 
into a perfectly closed tympanum, and in Viola canina 
the pistil is much modified. Mr. Darwin, however, has 
shown that cleistogamic flowers do not invalidate the 
general principle as to the disadvantage in the long run 
of self-fertilisation. After two years’ growth, crossed 
seedlings of Ononis minulissima beat those produced 
from cleistogamic flowers in mean height in the rat io of 
100 to 88. 

It seems that the end really gained by cleistogamic 
flowers is the production of a large supply of seeds with 
little expenditure ; the plant does the work more cheaply 
and makes the numbers pay. It is curious to reflect what, 
relatively speaking, an enormous expense a plant puts 
itself to in such a case as Viola in producing in the spring 
a large number of conspicuous flowers furnished with 
nectaries and all the complicated apparatus needed to 
insure cross-fertilisation, with the result, perhaps, of se- 
curing a very few cross-fertilised capsules. Having made 
these sacrifices, it proceeds during the summer to insure 
the production of a sufficient crop of less ;costly seeds by 
the inconspicuous aid of cleistogamic Bowers. 

Mr. Darwin, with characteristic ingenuity, adduces 
another instance of this balancing of conflicting advan- 
tages in the effort to secure before all things the perpetua- 
tion of the race. A seed in the ground— to parody a 
common proverb— is worth a good many exposed to de- 
predation above it ; and though dissemination is a gain, 
secure sowing is no less important Many cleistogamic 
plants, therefore, having deliberately given up the advan- 
tage of cross-fertilisation, give up those attaching to 
change in the place of growth, and bury their fruits even 
before they are mature. This is the case with Viola 
odorata and hirta and Oxalis Acctosdla . In <bther in- 


stances— and Mr. Darwin will pardon the remark that he 
has scarcely dwelt on the distinction — the buried fruit is 
the product of subterranean flowers. This is the case 
with Vandcllia sessijlora , , Linatia spuria y Vida amphi - 
carpos, Lathyrus amphi car pus, and Amphicarpaa , the 
three last cases belonging to Lcguminoscc . The distinc- 
tion is important because, while flowers produced under 
such abnormal circumstances as on subterranean branches 
must be necessarily cleistogamic, it by no means follows 
that aerial flowers which subsequently bury their fruits 
should also be cleistogamic, and Mr. Darwin very properly 
excludes the well-known earth-nut [Arachis hypogeed) from 
his list, as, though the ovaries are buried, the flowers are 
conspicuous. In such cases it is possible that the com- 
parative humidity of the soil favours the maturation of the 
capsules, and especially so with small herbaceous plants in 
dry climates. Mr. lientham in fact has pointed out in the 
case of Helianthemum that a prostrate habit which brings 
the capsules in contact with the surface of the ground post- 
pones their maturity, and so favours the seeds attaining a 
larger size. Cyclamen (in every species except C. per- 
sicum), by 'the spiral contraction of its peduncle, brings 
its capsules down to the surface of the soil, though it does 
not appear to actually bury them, as some authors have 
supposed to be the case. If this is advantageous we need 
not wonder that the local amphicarpic races of Lalhyt us 
saliva (of which there seem to be several) found in such 
dry countries as Portugal on the one hand, and Syria on 
the other, should acquire the habit of bearing actually 
subterranean fruit. 

The steps, however, by which such a specialised mode 
of burying the fruit has been attained as exists in 
Arachis , are not easy to follow. Of few plants have 
the structure and habit been more misunderstood. 
Descriptive writers, from Rumphius to Kndlicher, have 
represented it as having two kinds of flowers — and 
as being in fact what Mr. Darwin would call andro- 
moncecious. It really, however, appears according to 
the careful examination of Poiteau and lientham to 
have only flowers of one kind. These arc apparently 
stalked, but the long stalk is in reality the attenuated 
calyx tube, which is a very peculiar feature for a legu- 
minous plant. At the bottom of the calyx tube is the 
ovary which, after fei tilisation, is gradually carried away 
by the development of a gynophore or subovarian stalk. 
It is the elongation of this gynophore — and not as Mr. 
Darwin states, by an oversight, the flower-stems draw- 
ing the flower beneath the ground— which buries the 
ovary. The careful observations of Correa dc Mello 
I show that though the gynophore may become three to four 
inches long, the ovary does not enlarge till it is buried, 
which confirms what been said above as to the mean- 
ing of the habit generally. The details of the process by 
which the gynophore manages to bury the ovary would 
be a most interesting subject for investigation. 

The obscurity which has attached to Arachis has also 
extended to Voandccia, another leguminous plant culti- 
vated like Arachis in hot countries for its subterranean 
pods. Darwin remarks that the perfect flowers are 
said n&r to produce fruit (pp. 327 and 341)* Correa de 
Mello, however, never succeeded in detecting the cleisto- 
gamic flowers, and declares that it is “ placed beyond all 
doubt that the hermaphrodite petaliferous flowers do 
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produce fruit * 1 Perhaps therefore Voandxeia may have 
to be expunged from the list of cleistogamic plants, while 
on the other hand Kraschcninikowia, according to a 
thoughtful criticism of Mr. Darwin’s book in the Journal 
of Botany , must be restored to it 

It may also be noted that according to Bentham Mar - 
tinsia was a genus founded on a cleistogamic state of 
Clitoria glycinoidis ; Cologania also should possibly be 
added to the list since Zuccarini’s Martin fncxnana 
appears to be an apetalous condition of some species of 
the genus. 

Although the habit of producing cleistogamic flowers is 
pretty widely diffused amongst flowering plants it is 
locally concentrated in particular groups. This is par- 
ticularly true in the case, as Mr. Darwin has pointed out, 
of Matpighiaccer and Acanthaccir , and amongst Legu- 
tninoset in the Glycincit. The genus Viola is remarkable 
in this respect ; it is rich in cleistogamic species except 
in the section Mclanium y to which J’ tricolor belongs. 
In this species, besides conspicuous flowers adapted for 
self-fertilisation, smaller and less conspicuous flowers 
adapted for self-fertilisation are produced. These are not 
closed, but, as Mr. Darwin points out, “they approach in 
nature cleistogamic flowers,” and though they differ in 
being produced on distinct plants they are perhaps des- 
tined to be as completely modified as the self-fertilising 
flowers of other sections of the genus. 

The question as to the causes predisposing to the pro- 
duction of cleistogamic flowers is one of very great inte- 
rest. In the first place Mr. Darwin points out that the 
larger proportion of known cases belong to plants with 
irregular flowers, that is, to plants whose flowers have 
been adapted for insect cross-fertilisation. CU istogamy 
in this light is a resource to fall back upon when the 
elaborate adaptations for making insects do their work 
fail, as they ieem to do more or less in Viola. It is a 
remarkable contrast that in heterost) led flowers, which 
are absolutely dependent upon insects for their legitimate 
fertilisation, irregular flowers are extremely exceptional, 
the adaptation, as far as it goes, being so complete that 
anything further in that direction is superfluous. 

Four cleistogamic genera are normally wind-fertilised, 
and this shows that the cause alluded to above must be 
a subordinate one. Mr. Darwin urges with much force as 
the most potent agency, the unfavourable influence of 
climatic changes. From the time of Linna.*us, it has been 
observed that exotic plants may be fertile, though their 
flowers have never attained proper expansion, that is to 
say, for the nonce they have become cleistogamic and 
self-fertile. The same thing occurs on a large scale with 
Juncus bufonius , in Russia, which in some districts never 
bears perfect flowers, while in Liguria, Viola odorala never 
bears cleistogamic ones. It is perhaps, however, doubtful 
whether winter-flowering plants are absolutely sterile, 
*ke well-known Chimonanthus , whose name re- 
cords its habit, is known to fruit, though sparingly, in 
this counter. The evidence is, however, strong enough 
to render it highly probable that plants which are normally 
cioss-fertilised, are driven into the abasement of deisto- 
gamy when their geographical limi ts are extended beyond 
the lim its not favourable to their receiving visits from ap- 
propriate insects, or totbeir properly expanding tbeirflowers. 

• Jourr. Lin. Soc. t Bet xl p. *56, 


Here our comments must cease, content for our part if 
they attract a few more readers to a most fascinating 
research. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
bv his correspondents. Neither ,an he undertake to return , 
or to correspotui with the writers of , rejec ted manuscripts. 
No notice is taken of anonymous corn muni, ations. 

[ The Editor urgently requests correspondents to keep their letters at 
short as possible. The pressure on his spa, e is so gteat that it 
is impossible othertvise to ensure the appearance nrn of com* 
munications containing interesting and novel facts.] 
Elements of Articulate Speech 
Asa corollary to the interesting observation with the phono- 
graph recorded by Prof. Fleeming Jenkin and Mr. Fwing in the 
last number of Nature, will you allow me to point out that 
every capital letter of the Greek alphabet except P ami P is 
actually (either as written or when turned through an angle of 
oo°) a reversible or a reduplicate symbol. 

With regard to gamma, although the capital is not, the snail 
letter (y) is reversible ; and as to P (or R, which is another 
ancient Greek form of it), many facts seem to show that by 
itself it does not as a rule represent a complete part of articu- 
late speech ; witness its frequent reduplication in Greek, the 
aspirate so often employed with it both in Greek and Latin, and 
the way in which it is frcquciuly ouvtted, as if of in importance, 
from Latin words ordinarily spelt with it. The Kiench or Italian 
pronunciation of this letter amounts to a reduplication in the 
Knglish ear, while the Knglish pronunciation of it amounts to 
its omission altogether in the ear of a Frenchman, an Indian, or 
a Scotchman. 

In the Roman alphabet F, G, 1 ., 1 *, and R, are the excep- 
tions ; much might be said about each of these, but I will con- 
tent myself by saying that L is obviously only an apparc.it 
exception, as it is easily derived from A. W. 11 . CoKHhl.H 
10, Bolton Row, Mayfair, March 30 


Phoneidoscopic Representation of Vowels and 
Diphthongs 

I have just obtained the two following results with the 
phoncidoscope 1 : — 

1. If a vowel be steadily sung on a single note, a constant 
colour-figure is produced j but if the vowel be spoken in the 
ordinary conversational tone, a change of figure occurs before 
the sound ceases. The slurring alteration of pilch which take* 
place in pronouncing a single vowel is thus rendered perceptible 
by the eye. 

2. When a diphthong is slowly intoned, two distinct figures 

successively present themselves, which are found on trial to lie 
those corresponding to its constituent vowel-sound-*. The two- 
fold nature asserted in the word “diphthong” receives by this 
experiment a visible illustration. Skiu.i.y Tayi.or 

Trinity College, Cambridge, April I 


The Southern Drought 

You ask in last week’s Nature (p. 436) for information 
respecting the drought in the southern hemisphere. A few days 
ago 1 received letters from Samoa and the Gilbert Islands telling 
me of i*s severity there. Droughts are of frequent occurrence in 
the Gilbert Islands, but my correspondent (a native of Samoa) 
tells me they have haul an extraordinary one there, which com- 
menced in 1876, and whuh continued up to the date of his 
letter— December 4, 1877. He says many of the people have 
died from starvation in consequence. 

A letter from a missionary who his been forty yean in Samoa 
contains the following Wc have had the greatest drought 1 
have ever known.” The Samoan Islands arc* wonderfully fertile, 
and even during what is called the dry season it is rarely that 
more than a fortnight passes without rain. The atmosphere is 
always full of moisture, and there arc very heavy dews at night, 
so that the vegetation never gets burnt up, except the drought 
be very extraordinary. Now, however, my correspondents speak 
of scarcity of food in those most fertile islands. 

Blackheath, March 29 S. J. Whitmee 

[Can our correspondent favour us with the date of the last 
drought or series of droughts ?— Ed.] 

* See Natuxe, vo* p. 4/6, note 
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Cumulative Temperatures 

In reference to my letter upon the above subject, which was 
published in your columns of February 21 last, I have received 
from Prof, de Candolle, of Geneva, a communication dated 
March II, in which he calls attention to the fact that in his 
“ Geographic Botanique raison nc,” which was published as far 
back as the year 1855, he recorded the suggestion (made by him- 
self some ten years previously) of the employment of an uncom- 
pensated pendulum fitted with a suitable registering apparatus 
for the determination of cumulative temperatures in connection 
with the application of meteorology to agriculture and to the 
geography of plants. 

In the above work (voL i. pp. 58 and 59) the following pas- 
sage occurs 

“ Les chiffres les plus important* a connaltre pour les applica- 
tions de la ml’tcorologie h 1’agriculture et a la geograph ie bo- 
tanique sont, pour chaque loealite, les sommes de temperature 
audessusde + i\ + 2°, de + 3 0 , etc., par annee, saison, raois 
ou fraction de mois. 

“ Pourrait*on obtenir ces valeurs directement par un instru- 
ment special, <|ui dispenscrait dc recourir h des calculs com- 
pliquef, souvent impracti cables, dans le syst< me actuel des 
observations meleorologiciues? C’est unc question que je 
soutiiets aux physiciens. Kile m’a pr^occupif depuis longtemps, 
mats je suis loin de posseder les connaissanccs thi'oretiques et 
pratiques nc'ctssaircs pour arrivir a unc solution. J’entrcvois la 
possibilitr de construire deux sortes d’instruments cjui repon- 
<lraient aux conditions desirees ; je les mentionne sans pouvoir 
indiquer les details d’ext cution. 

“J.’unde ces instruments *rrait la pcndule-tbermometre de 
M. lulmond Becquerel, modifit* dc telle sortc que les battements 
par une temperature infcricurc a o’ , cm ceux infeiieurcs a -h 1 °, 
a + 2*, etc., ne seraient pas conipt« s. M 

“ Un autre s>stc me serait cclui dc tliermomc trographes mar- 
quant Its temperatures superieurcs a tel ou tel degre, ct sculc- 
ment celles-h\.” 

To this the following foot-note was added " 11 y a plus dc 
dix anH je fit des demarches aupies de deux astronomes, M. 
Gautier, h Geneve, ct M. Aragu, a Paris, pour itppliquer la 
pcndule a la mesure des temperatures. Je proposals unc |>cndule 
aussi dilatable que possible sous Taction dc la temperature cl uu 
'.ompteur arlnpU ii Tinstrument. . . . I.cs honorables savants 
ux quels je m’etnis adrcusc penserent qu’il serait trop difficile dc 
souslrairc Tinstrument h diverse* causes d’erreurs.” 

F»om the above, which was written twenty-three years ago, it 
is clear that to the eminent Iwtanist must be accorded the merit 
of priority not only of the suggestion but alio of the publication 
of the idea of the method of avet aging temperatures by observ.v 
lions of the pendulum, while to Mr. Stanley must be given the 
credit of embodying that idea in a practical form and constructing 
an instrument based upon the principle. 

St. Leonard; -on- Sen, March K> \Y. Cooke 


The Wasp and the Spider 

I had anticipated in my own nun l Mix, 1 1 ubbard’s suggestion, 
nnd only the great prcisure on youi space prevented my meeting it 
in my previous letter. In the first place, my recollection is that 
the spider was of a kind that spins no web ; like our own grey 
hunting spider, familiar in the summer on walls and palings. In 
the next place no *pccies of spidci, except the gossamers, 
habitually leaves this fine line behind it. It « in all cases a 
voluntary act, preceded by a peicrptible pause, and pressure 
downwards of the extremity of the body u» attach the end 
whether for suspension, or in the process of forming the web! 
Even the gossamers are no exception to this rule ; only in their 
cate the line, in summer and autumn, is more continuously run 
out as a point of departure for their mysterious aerial flights. A 
house-spider, for instance, as he runs across the floor or across 
your bond, leaves no fine line behind him. The tiny gossamer 
has an am axing command of the material, but in the larger, web- 
spinning kinds it is far from inexhaustible, and, at all events, an 
apparently useless waste is not in the ordinary economy of 
nature. Moreover, in the case in question the spider was keenly 
aware he waa pursued, and would not willingly leave so fa<al a 
clue on his track. Mr. Merlin, who is on the list for 1S7S na 
our consul for the Piraeus^ is, however, a competent observer, 
and could settle the question. Henry Cecil 

Brrgner, Bournemouth, March 23 


SUN-S POTS AND RAINFALL 

"D Y the overland mail which arrived here on January 
J “* 12, I received, through the courtesy of Dr. W. W. 
Hunter, two copies of a pamphlet on “The Cycle of 
Drought and Famine in Southern India,” a copy of the 
Nineteenth Century for November, and a copy of a letter 
on “ The RainfalTin the Temperate Zone in Connection 
with the Sunspot Cycle,” published in Nature (vol xvii 
P- 59 )- . 

Having previously read notices of the pamphlet and 
being desirous to see it, I requested its author to favour 
me with a copy. His rainfall cycle for Madras was, so 
far as I could learn from newspaper reports, identical 
with a cycle which 1 bad discovered long before. In 
my official report for 1875, which was printed and cir- 
culated in 1876, I gave a ri\rtmc of the results at which I 
had arrived from 1872 down to the close of 1875, and 
stated that an examination of returns from 144 stations in 
different parts of the world, as well as of the variations in 
the levels of European rivers, had led me to the con- 
clusion that there was a rainfall cycle of the same dura- 
tion as the sunspot cycle and nearly coincident with it, 
both the sunspots and the rainfall attaining a minimum 
in the eleventh, first, and second years of the cycle, and 
a maximum in the fifth year. Hence when I learned from 
an abstract of Dr. Hunter’s results for Madras that in his 
“cycle of eleven years both the sunspots and the rainfall 
u..ch their minimum in the group consisting of the 
eleventh, first, and second years, and that both the rain- 
fall and the sunspots there increase till they both reach 
their maximum in the fifth year/’ I was curious to know 
how his cycle had been made out ; for although 1 had not 
the Madras rainfall for each year from 1S13 to 1872, yet 
from the falls in the \cais of maximum and minimum 
sunspots which 1 got in the /V#*, eetiin^w and T) ,1;; s<ret ions 
of the Institution of Civil Engineers (vol. xxxii ), I in- 
ferred that the Madras rainfall was not quite so favour 
able to my hypothecs as the rainfalls of some othe 
places. As, however, I might be wrong, I applied for 1 
complete table of the Madras rainfall, but withou 
success. 

A remarkable rainfall cycle for Bombay, nearly coin 
cident with the sun-spot cycle, had been previously ascer 
tained, nnd a similar cycle, though not so well marked 
had also been found b> comparing the Nearly mean rain 
falls of Anjarakan V, Bombay, Calcutta, and Nagpu 
with Wolf’s relative sun spot numbers. 

1 have now the whole history of the Madras cycb 
before me. The author of the pamphlet sa>s that afte 
many experiments he hit upon a method of working ou 
a cycle. This method consisted in commencing witl 
1876, taking back wauls, as far as the register extended 
periods of eleven years each, and then finding the meat 
rainfall for each seres of years in the common period. 

The results obtained for Madras by this method are t 
a considerable extent in conformity with those which 
had found for different countries ; but there are discre 
pancics, one of the most remarkable of which is that th< 
rainfall in the second year of Dr. Hunter’s cycle is greater 
instead of less, than the mean rainfalL Still there is • 
certain amount of coincidence. But as the method use< 
by Dr. Hunter— and I would call special attention to thi; 
point — is different from the one by which I found my 
cycle, his results and mine are not comparable. 

The sun-spot cycle being one of about eleven years, 
and the maximum epoch occurring, on an average, 37 
years after the previous minimum, and the next minimum 
74 years after the maximum, 1 found by experience that 
the best way of comparing the rainfall and the sun-spots 
was to start either from a maximum or a minimum year, 
and t he d j g i take the proper number of years before and 
after theepochal year. Commencing with a maximum 
year, for instance. I took five years before it and seven 
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veais after it, or thirteen year* in alL Then, with 
ihe view of reducing the effects of the so-called non- 
periodic variations, I took a mean of the rainfall 
in the first and third of the thirteen series, and a 
mean of that mean and of the rainfall in the second series, 
and so on. This gave me eleven new means, which 
I called the “mean cycle.* Again, starting with a mini- 
nimum vear, 1 took eight years before it and four year> 
after it, and found eleven other new meins in the same 
way. To each set of results, or to a combination of both 

I'M'.! F 1. — 


of them, I then applied interpolation formuke, and found 
a well-marked coincidence between the sun-spot and rain- 
fall variations. 

As the sun-spot cycles are not all of the same length, 
it is evident that by starting from any one year and going 
backwards over a long period, always using the same fixed 
number, a maximum and a minimum year might fall into 
the same group. 

Let me, by an example, explain my method more fully. 
I take the Madras rainfall 
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It will be seen that the individual years of maxi- 
mum sunspots, 1816, 1829, 1837, 1848, and i860, are 
all in the same vertical column, and that all the years of 
livnimum sun-spots, except 1810, contribute to the forma- 
tion of the beginning and end of the cycle. No doubt it 
would have been better to have placed 183b farther in 
a ivance, but this would have altered the position of the 
maximum year 1829. 

The results given by the above method show a double 
oscillation of the Madras rainfall during the sun-spot 
period, and I see (Nature, voL xvi. p. 333 that Mr. J. 
Allan Broun has found such an oscillation lor i rewind rum 
as well as for Madras, and this may be a ch.irartrrisiic of 
the rainfall of the whole of Southern India. We have, 


however, evidence of a single rainfall oscillation for other 
parts of India. Even Mr. Blanford now admits that there 
is a periodic variation underlying all irregularities am' 
more or less coincident with the sim-spot variation. 

In conscnucnrc of the method adopted by I)r. Hunter 
the years of maximum sun-spots, in place of being all in 
the same group, are spread over three or four of the 
groups from which he derived his mean cycle, and it is 
probably owing to this that he missed what, 1 think, is the 
real character of the rainfall cycle at Madras, as shown in 
Table 1 . The annual average rainfall for each year of his 
cycle, together with the deviations from the mean, is as 
follows, and it will be seen that hi<* cycle is very different 
from the one given by my method : - 
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According to Dr. Hunter’s cycle, the rainfall of Madras were altogether calculated to put the matter in its proper 
was in excess in the fifth year to the extent of ten inches, 1 light. He says (p. 456 ) : — u M. Potty called the attention 
whereas, according to mine, it was nearly three inches in J ol the French Acaddmie des Sciences to the subject five 
delect. He lakes, it is true, the years 1868-76, which 1 ; years ago, and published, as far back as 1873, a list of 
do not take preferring to wait till 1 get the rainfall of 1 hurricanes in the West Indies from 1750 to 1873, in sup- 
1877 » out although 1870, which he puts down in his fifth i port of his views. Dr. Meldrum has woiked the same 
group, was a very wet one, the double oscillation still I question as regards the [East] Indian Ocean.” Now 
exists, one of the minima occurring soon after the sun- ; if these words are meant to convey the impression 
*pot maximum. that m. Potty preceded roe, and that I followed with 

I must now come to Dr. Hunter’s letter in Nature j the cyclones of the Indian Ocean, all I can say is 
(VOI. XVIL p. 59). Bat, first of all, I may be excused for ; that M. Potty himself gave a different version of the 
sayingtbat 1 do not think some remarks he made about ! matter. 

a periodicity of cyclones in a former letter (voL xvi. p. 455) , In his second letter (vol. xvii. p. 59) Dr. Hunter states 

aa 2 
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(1) that the evidence with respect to the European rain- on the Continent, it is based on more than fifty British 
fall may be considered as “ against a well-marked period- stations and more than forty stations on the Continent, 
icity,” and (2) that the result of a “ systematic inquiry (by and, taken with the evidence furnished by the rivers, it is, 
himself) into the American rain-returns altogether fails to in my opinion, conclusive. 1 

establish the existence of a common cycle, so far as con- As to tihe American rainfall, an examination of thirty- 
cerns the temperate zone.” On each of these points 1 j four returns has given me much more favourable results 

beg to make a few remarks. 1 than those Dr. Hunter has got from twenty- two stations, 

The evidence on which Dr. Hunter bases his statement j and 1 have little doubt that he will, as he extends his 
as to the European rainfall is derived (1) from an examin- investigations, also find favourable results ; but I think 
ation by Mr. Baxendell, for a short period, of the rainfall he must first adopt a method different from the one he 
at one English station, (2) from an examination by the j used for Madras. 

late Dr. Jelinek of fourteen stations on the Continent, j In support of my conclusion that the rainfalls of Europe 
from 1833 to 1869, and (3) from a comparison of the j and America are subject to a periodicity which closely 
levels of the Elbe, Rhine, Oder, Danube, and Vistula, j corresponds with the sunspot periodicity, I will for the pre- 
with the sun-spots for six cycles, a comparison which Dr. I sent only submit to your readers two tables, the one show- 
Hunter ascribes to Herr Gustav Wex, but which I believe 1 ing the general results for Great Britain, the Continent 
is due to another. of Europe and America, and the other the results for one 

Now, the evidence is much more extensive. Instead of j station in each of these countries, namely Edinburgh, 

being based on one British station and fourteen stations | Paris, and New Bedford. 

Tahle II. — Comparison of l hr Variation in (he Sun spot Area with the Variations in the /lain falls of Great Britain, Continent 

0/ Europe , and A turrit a, from 1824 to 1867 ineltsuve. 
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The above results have been obtained in the manner in Great Britain the number of stations is 54, for the Con- 
which 1 obtained the rainfall variation in Table 1 . For tinent of Europe, 42, and for America, 32. 

I AIM I. J 1 1 . — Comparison of Variation in Sun-sfot Area with Variations in Rainfalls of J.dtnhojh, Rat is, and Xew Bedford, 

f' cm 1S24 to i'"(»7 inelushe. 
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It will be observed (see Table I.) that the variation in the the subject for six years, 1 have concluded that the whole 
Madras rainfall is not nearly so favourable as the varia- evidence is as satisfactory as the evidence of a connection 
tions for Edinburgh, Paris, and New Bedford. between sun-spots and terrestrial magnetism. 

What I have given here is but a small portion of the C. Meldrum 

evidence in favour of a rainfall cycle. Having worked at Mauritius, February 1 


vnrrn c vnRRR-r ; v»v *sa t/r*z> labours have won for him an undying renown, we need 

JULIUS ROBERT \ OX AfA YER only briefly remind our readers of the chief events in his 

CEVERAL years ago (vol. v. p. 117) we published a scientific flpeer without entering into or attempting to 
paper by Prof. Tyndall on the nature and value of renew fpainful controversy of which it may be said that 
Mayer's researches, in which they were so fully detailed the truth lay neither wholly with one side nor the other, 
that now, on the occasion of the death of the man whose 1 Julius Robert Mayer was bom at Heilbrann, November 
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25, 1814. In the neighbouring University of Tubingen* 
he underwent the usual course of studies in the medical 
faculty; and after obtaining his degree as physician, 
passed some time in the hospitals of Munich and Paris. 
His entrance into professional life was as ship’s surgeon 
on an East India vessel While thus engaged he made 
an observation apparently unconnected with, but really 
the origin of, all his subsequent investigations. To quote 
from Prof. Tyndall's paper referred to 

“In the summer of 1840, he was at Java, and there 
observed that the venous blood of some of his patient^ 
had a singularly bright red colour. The observation 
riveted his attention ; he reasoned upon it, and came to 
the conclusion that the brightness of the colour was due 
to the fact that a less amount of oxidation sufficed to 
keep up the temperature of the body in a hot climate 
than in a cold one. The darkness of the venous blood 
he regarded as the visible sign of the energy of the 
oxidation. It would be trivial to remark that accidents 
such as this, appealing to minds prepared for them, ha\c 
often led to great discoveries. Mayer’s attention was 
' thereby drawn to the whole question of animal heat. . . . w 

It was the idea thus suggested which he worked out to its 
issue in his great generalisation. In 1841 he returned from 
Batavia, and settled in his native town Here he devoted 
the spare hours from his professional duties to the cor. 
sideration of various unsolved physical problems. Although 
almost entirely isolated from scientific companionship, 
with next to no opportunity for experimental researrh, and 
limited in time, he evolved in a short period a succession 
of theoretical views, which in point of originality, boldness, 
and comprehensive grasp of facts, stand among the fore- 
most in the history of ph> sics. Mayer’s first contribution to 
scientific literature—** Ueber die Kr.ifte der unbclebten 
Natur” — appeared in Liebig’s Amuifoi in 1S42, and con- 
tained within the space of eleven pages the forecast of 
- the mechanical theory of heat, as accepted at present. 
At this time the caloric theory still found numerous advo- 
cates, despite the classic experiments of Kumford, of 
Davy, and of others ; and but a small minority ventured 
to defend, from one standpoint or another, the idea of an 
intimate connection between heat and motion. It was 
reserved for Mayer to sum together the scattered 
facts, and to mould from them definite views on the 
nature of heat. With his introduction of the expression 
“the mechanical equivalent of heat,” and the clear expo- 
sition of the mutual interchangeability of heat and 
mechanical energy, he dealt the last blow to the old 
theory, and thus largely helped to place on a firm founda- 
tion the new doctrines of the conservation and transfor- 
mation of energy. But in this Mayer did not stand 
alone, nor was he the only one who had a firm hold of 
the conceptions which have been so fruitful of result. 
The quiet sap of experiment was going on side by side 
with these daring reconnaissances beyond the borders of 
the known and proved, and our own Joule, whose work 
does not suffer because he was not the sole worker and 
thinker in the field, was conducting those researches 
which have earned for him also an undying name and 
Dme. 

Three years elapsed before the appearance of Mayer’s 
next work in 1845, on “ Organic Movement in Connection 
’ Wlth l ° e Transformation of Matter.” In this brochure of 
100 pages, he details at greater length the new theory, 
ana witb a most extensive, varied, and novel series of 
illustrations from every branch of natural science and 
natural history, establishes the principles that all the so- 
called forces are interchangeable forms of energy— the 
; *uergy is never created or destroyed, 

and that aU natural phenomena are accompanied by a 
, enc *y- The logical consequences 

°f, th * me C 1 hanlCal th * or yof beat were followed to their 
‘ u” M v yer \ Wor k “On Celestial Dyna- 
I mics, in 1848. Here he seeks to solve the difficult prob- 
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lems of determining the thermal effects of the movements 
in the universe, the maintenance of the supply of solar 
heat, &c. One chief source of the latter he considers to 
be the heat evolved by the fall of innumerable meteorites 
&c., into the sun. 

His 44 Remarks on the Mechanical Equivalent of 
Heat,” in 1851, was his last notable contribution to 
the development of this subject. It possesses the 
same fulness of original ideas as its predecessors, and 
in point of vividness and clearness o! conception and 
definition, can only be rivalled by Tyndall’s “ Heat as a 
Form of Motion.” A collected edition of his writings, 
under the title of u Die Mechanik der \Y.»rme, w appeared 
at Stuttgart, 1867, and a second edition in 1874 ; this was 
followed by 4 * Naturwissenschaftliche Vortrage” (Stutt- 
gart, 1871), and two papers under the title of 41 Die Torri- 
celh'sche Leere” and 44 Ober Auslbsung” i Stuttgart, 1876). 
The controversy on the priority of his discoveries led to 
disturbances in the mental health of tho great savtn..\ 
which, however, was in time completely restored. Dr. 
Mayer was of an original and witty turn of mind, unre- 
strained in a small company, but othorwisc modestly 
retiring within himself. 

In measuring the value of Mayer’s scientific achieve- 
ments it must not be forgotten that he published his theory 
at an epoch when physicists were directing their attention 
| especially to this very subject, and that in Denmark and 
| England the experiments were well advanced, which led 
to the complete establishment of our present knowledge 
| of the character of heat and energy. It is, however, diffi- 
! cult to believe that any of his rivals in this province could 
| have developed and amplified the theory in the masteily 
I manner shown by this obscure German physician. In 
perusing his works, one scarcely knows which to admire 
most, the wonderful powers of classification and breadth 
of knowledge exhibited in every page, or the charming 
simplicity, clearness, and aptness of illustration with 
which abstruse theoretical questions are put within the 
comprehension of a tyro in science. Certainly in view of 
his life and surroundings, the contributions of Mayer to 
the progress of physics occupy a unique position in the 
history of science. To quote Dr. Tyndall again— 

44 Mayer grasped the mechanical theory of heat with 
commanding power, illustrating it and applying it in the 
most diverse domains. He began, as we have seen, with 
physical principles ; he determined the numerical relation 
between heat and work ; he revealed the source of the 
energies of the vegetable world, and showed the relation- 
ship of the heat of our fires to solar heat, lie followed 
! the energies which were potential in the vegetable up to 
i their local exhaustion in the animal. But in 1845 
| a new thought was forced upon him by his calculations. 

I He then for the first time drew attention to the astound- 
; ing amount of heat generated by gravity where the force 
I has sufficient distance to act through. He proved, as I 
have before stated, the heat of collision of a body falling 
from an infinite distance to the earth, to be sufficient to 
raise the temperature of a quantity of water equal to the 
, falling body in weight 17,356* C. He also found in 1845 
that the gravitating force between the earth and sun 
was competent to generate an amount of heat equal 
I to that obtainable from the combustion of 6,000 times the 
; weight of the earth of solid coal. With the quickness of 
genius he saw that we had here a power sufficient to pro- 
duce the enormous temperature of the sun, and also to 
account for the primal molten condition of our own planet 
Mayer shows the utter inadequacy of chemical forces, as 
we know them, to produce or maintain the solar tempera- 
ture. He shows that were the sun a lump of coal, it would 
be utterly consumed in 5,000 years. He shows the diffi- 
culties attending the assumption that the sun is a cooling 
body ; for supposing it to possess the high specific heat 
of water, its temperature would fall 1 5,ootf> in 5,000 yean. 
He finally concludes that the light ai.d heat of the fun 
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are maintained by the constant impact of meteoric matter. 

I never ventured an opinion as to the accuracy of this 
theory ; that is a question which may still have to be 
fought out. But I refer to it as an illustration of the 
force of genius with which Mayer followed the mechanical 
theory of heat through all its applications. Whether the 
meteoric theory be a matter of fact or not, with him abides 
the honour of proving to demonstration that the light and 
heat of suns and stars may be originated and maintained 
by the collisions of cold planetary matter.” 

H ’« services were recognised by election to membership 
in the French Academy of Sciences and other foreign 
societies, and two years before his death the King of 
Wiirtemberg elevated him to the nobility. M ayer received 
the Copley Medal of the Royal Society in 1871. 

CUR ASTRONOMICAL COLUMN 

Total Solar Eclipses.— The eclipse of the sun on 
July 29, in which the belt of totality traverses the North 
American continent from Behring’s Strait to the Gulf 
of Mexico, is a return of the eclipse of June 16, 1806, 
which was observed in the United States by Bow- 
ditch and the well-known Spanish astronomer, Ferrer ; 
in this year it was central, with the sun on the 
meridian in 65° 30 W., and 42° 23' N., and the duration 
of total eclipse exceeded five minutes. At its next 
return on June 27, 1824, it was total at apparent noon 
in 170° 4' W., and 44* 42' N., but the course of the 
central eclipse was almost entirely an ocean-track. In 
1842, on July 8, the total phase passed over the south of 
Europe, and was observed by a great number of astro- 
nomers, among' t them by the Astronomer- Royal at the 
Superga.near Turin, and byBaily,at Pavia, and Arago, who 
was stationed at Perpignan, gave a graphic account of 
the circumstances attending the extinction of sunlight, 
which has been often quoted. At the ensuing return 
of the eclipse in i860, the 44 Himalaya” expedition was 
organised, and numerous descriptions of the phenomenon 
are upon rccoul ; one of the best of them is that given before 
the Royal Society, as the Bakcri.tn Lecture, by Mr. de la 
Rue. American observers will doubtless render good 
account of the eclipse in July next. Its last return in 
the present century will tukc place on August 9, 1896, 
when it will be total soon after sunrise in the north of 
Sweden and Norway, central at apparent noon in 112" 21’ 
£. and 65" 3b' N. between Nova Xetnlia and the main- 
land of Asia, ending in 179° 3' W. and I8 1 ’ 35' N. in the 
North Pacific. 

We have already given in this column some particulars 
of the total phase as it will occur in the present year in 
the United States. The last total eclipse visible in that 
country took place on August 7, 1869, and is the subject 
o' detailed description in a very interesting appendix to the 
Washington Observations. The line of totality in the 
eclipse of January 1 1, 1880, will just reach American ground 
before sunset ; some fifty miles south of Monterey, in Cali- 
fornia, the eclipse will be total for about forty seconds, but 
the sun will be at less than 2° altitude, thus affording a 
similar case to that which some interpreters of Herodotus 
have supposed to have occurred in the eclipse of Thales 
at the site of the battle between the Medes and Lydians 
when 41 day was suddenly turned into night ; ** though of 
course a characteristic of every total eclipse, it does not 
frequently happen that after a long ocean track the total 
phase is just landed on the coast of a continent at sunset. 
But although January, 1880, will witness what is strictly 
the next total eclipse of the sun on the soil of the U nited 
States, it does not appear that there will be one favourably 
circumstanced for observation until the year 1923, on 
September ia As it is possible some readers may be 
interested in seeing the particulars of this eclipse, in con- 
nection with the phenomenon in July next, or as the next 
following eclipse in which totality can be well observed in 


any part of the North American continent, we give 
elements, &c. f here, derived upon a similar system of 
calculation to what has been applied to other eclipses in 
these columns. H 

G.M.T. of conjunction in R. A. 1923, Sept. 10, at 8h. 28m. 42 *. 


Right Ascension 

Moon’s hourly motion in R. A 

Sun’s 

Moon’s declination " ... 

Sun’s „ 

Moon’s hourly motion m (ltd. 

Sun’s 

Moon’s horizontal parallax . . . 

Sun’s 

M oon’s semi-diameter 

Sun’s „ „ 

Hence the central and total crliose commences at 
7h. 1 5 6m. in long. 1 54° 38' K.,lat. 48- 24' N. ; it falls with 
the sun on the meridian in 127" 54' W., and 38 5' N., and 
ends at ioh. 157m. in 63' 25' W., and 50' N. The 
following are also points upon the 
eclipse : — 


168 6 55*4 

34 53*8 
2 14 9 

5 38 34 o N. 
5 6 14 5 N. 

ii 51 s. 
o 56 8 S. 

59 55'3 
S 8 
16 197 
15 537 


line of central 


Loup. 

Lat. 

Ten. Pis* 

L - - 

Las Z-*n Dist. 

(j / 

120 1 3 W. . 

•34 0 

N... 311 

lof) 1 2 \Y. 

. 26 22 \. ...407 

116 52 

-32 *s 

33* 

94 33 

55 • 54*9 

112 25 

• 29 47 

•■•34 7 

iSl 1.} 

i<> 41 711 


Calculating directly for the first of these pos’ti.ms 
which is near the N.W. p* int of the island of Saida 
Cmz, off the Californian Ccnst, \u find 


Lotal mean time 


Totality begins at oh. 46m. 2. ■* 

,, eudb at oh. 4911 V 1 
The duration of the total ec *ip>r on this coast wid 
therefore be about 3A minutes, with the sun at an altitude 
of nearly 6o°. 


GEOGRARHIlAL NOILS 

China. — Lieut. Gill, R I.., who, a short time back, 
arrived in British Burmah, alter succeeding in traversing 
China from Shanghai to the Yunnan frontier, has fur- 
nished a Rangoon paper with an account of his journey. 
Lieut. Gill, in the first instance, proceeded, via Hankow, 
to Chung-king, in Szechucn. whence he made a trip to 
the northwards, visitin'* the tire-wells of Tsi-liu, at which 
place arc also lound brine- wells, from which good salt is 
made. Mr. Gill made his way to Sung-pao-ttng, on the 
borders of the Koko Nor, and to Liang-ngan-foo, returning 
by a different route to Cheng-tu. Being joined by Mr. 
Mesncy, the two began their long, perilous, and arduous 
journey to Burmah overland, in the course of which they 
passed Bathang, on the borders of Thibet, in about N. 
fat. 30°. Near Bathang ranges were crossed Which 
were some 1 5,600 feet in height. The most common tree 
near Bathang is the pine, which in some places was seen 
in magnificent forests, and many of the trees were found 
to be about three feet in diameter. 

A correspondent of the North China Herald , writing 
from Chefoo, says that a scheme is under consider- 
j ation for working the coal-mines of the province of 
1 Shantung, which is well known to be rich m mineral 
wealth. Some 120 miles to the west of Chefoo there is a 
fine level plain, under which at no great depth is a bed of 
( coal twenty feet thick. The natives have from time 
immemorial been digging holes and getting a little out 
here and there, but as they have no means of drainage, 

' the pits have filled with water as soon as they reached 
! the good coal. The Chinese Superintendent of Customs 
| at Chefoo, hfp obtained permission to form a native 
: company M tarry out the work, with the aid of modem 
j appliances. The scheme referred to is understood to 
1 include a tramway to the port of Chefoo. Another project 
* on a larger scale has been formed under the auspices of 
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lC famous Li Hung-chang, for developing the coal and 
districts to the north-west of Tientsin, in the Chihli 
ice. Should the enterprises we have alluded to be sue- 

y carried out, some hopes may be entertained of a 

gradual development of the hidden resources of the 
: Chinese Empire. 

Angola.— We learn that a young and energetic col- 
. ' lector, Mr. Alfred Heath, started on board the Biafra, 
5 which sailed from Liverpool last Saturday, for the 
-M purpose of exploring the interior of Angola, and obtaining 
©objects of natural history. Mr. Heath will stay at 
, ® Ambriz for a short time, and make collections on the 
River Loge and on the coast, after which he will proceed 
- inland to Bembe, a place recommended by the late 
Mr. Monteiro as presenting an excellent field for the 
<V naturalist. 


AN ORGAN-PIANO 

W HEN recently in Paris I was shown^I believe at 
the pianoforte factory of M. Hcrz— a piano with 
appliances for producing prolonged sounds like those of 
an organ, which appeared to me to be based on thoroughly 
: sound scientific principles, and which was so great a 
success that, although the invention had only been per- 
fected a very few weeks before, the firm were receiving 
orders for the new instruments much faster than they 
could execute them. The attempt to combine organ 
sounds with those of a piano has often before, 1 believe, 
been made, but usually, if not always, 1 am told, by 
combination with the piano arrangements of real organ 
appliances, the result being, of course, extreme difficulty 
in obtaining perfect harmony between notes produced by 
two such totally distinct methods. In the present in- 
stance the organ as well as the piano notes are pro- 
duced by precisely the same means, the principle 
consisting in producing the organ or prolonged sound 
by a succession of extremely rapid blows of a hammer 
upon the same strings as produce the piano note. It will 
not be difficult, I think (notwithstanding my want of fami- 
liarity with such subjects), to make your readers understand 
exactly how this is accomplished. Thc> will observe 
that if the pianist were able, instead of merely holding 
down a key, to produce upon it an extremely rapid suc- 
cession of blows, far exceeding in rapidity anything 
which the finger can possibly effect, a prolonged note 
would be produced, and especially so if the number 
of blows given was so great as to be practically inse- 
parable by the ear. Now in the instrument of which 
I am speaking this object is accomplished by means of a 
series of additional hammeis (one to each string; mounted 
upon watch-spring levers, all of which are carried by a 
bar of brass lying across, but above and clear of the 
strings. To this bar is attached a rocking lever which 
is set in very rapid motion by means of an apparatus 
worked easily by a pedal. I was not shown the exact 
nature of this apparatus, but there are so many forms 
of small engines worked with immense rapidity by 
compressed air, any one of which would answer the 
pur(fose, that no great importance attaches to this point. 
The modus operattdi is simple enough : the pianist works 
the pedal, and thus sets the transverse bar with its series 
of hammers into excessively rapid vibration. By holding 
down any key of the instrument, the string belonging to 
it is brought within range of its corresponding hammer, 
and is struck with correspond i ng rapidity, giving out what 
sounds at a short distance like one prolonged note, which 
lasts as long as the pedal is worked and the key is kept 
down. It is easy to see that by this means it is in the 
power of the pianist to produce cither piano or organ 
notes at will, and although while standing close to the 
mstmment the mode of production of the note could be 
\ detected, at a short distance the effect was precisely that 


of combined piano and oxgan sounds with the immense 
advantage of absolute concordance and harmony between 
the two. E.J. Reed 


THE COMING TOTAL SOLAR ECLIPSE 


\UE have received from Admiral Rodgers, the Superin- 
vv tendent of the U.S. Naval Observatory, the official 
circular which we were enabled to anticipate some little 
time ago. Owing to the endeavours of the American 
astronomers, the Pennsylvania Railroad Company have 
made arrangements for a reduced rate of fare to and from 
the East to Denver, Colorado, which is near the central 
line. These arrangements refer only to persons going 
in a private capacity, and not to members of expeditions 
sent out by foreign Governments. 

Upon the order of the Superintendent of the U.S. 
Naval Observatory, Washington, the Company will furnish 
transportation to Denver and return vfti Pittsburg, 
Indianapolis, St. Louis, and Kansas City, or 77W Pitts- 
burg, Chicago, and Omaha, at the following rates for the 
round trip From New York, 73.00 dols. ; from Phila- 
delphia, 71.00 dols.; from Baltimore or Washington, 
62.50 dols. 

The round trip ticket includes transportation (about 

2.000 miles according to route) from New York to 
Denver and back again to point of starting; or in all, 

4.000 miles of travel. 

These arrangements allow the journey to Denver to be 
made by one route, and the return by another. The routes 
available are — 

No. 1, 7 dil Pittsburg, Chicago, Omaha, Denver. 

No. 2, viA Pittsburg, Chicago, Omaha, Denver. 

No. 3, 7 dil Pittsburg, Chicago, Omaha, Denver. (Dif- 
ferent routes from Chicago to Omaha.) 

No. 4, Pittsburg, Chicago, Leavenworth, Denver. 

No. 5, 77V? Pittsburg, Chicago, Atchison, Pueblo, Denver. 

No. 6, vt A Pittsburg, Indianapolis, St. Louis, Kansas 
City, Denver. 

No. 7, via Pittsburg, Indianapolis, St. Louis, Kansas 
City, Denver. (Different routes from St. Louis to Kansas 
City.) 

No. 8, viA Pittsburg, Indianapolis, St. Louis, Kansas 
City, Pueblo, Denver. 

No. 9, vt 'A Pittsburg, Indianapolis, St. Louis, Kansas 
City, Pueblo, Denver. (Different routes from Kansas City 
to Pueblo.) 


Those intending to make observations of the eclipse, 
and desiring to take advantage of the courtesy extended! 
by the Pennsylvanian Railroad Company, are requested 
to notify their intention by letter to the Superintendent of 
the U. S. Naval Observatory, asking that a letter certi- 
fying to their identity be forwarded to their consuls at the 
port they may select for arrival in the United State*. 
This letter must, upon delivery, be countersigned by the 
consul of the applicant to prevent mistakes. 

The Hon. Secretary of the Treasury has notified the 
collector of customs of the ports of Boston, Portland, 
New York, Philadelphia, and Baltimore, of the probable 
arrival of European observers, who will be identified by 
exhibiting the above letter, so signed and countersigned, 
to the collectors named. Orders have been issued to 
them as follows : — 

“ Upon the arrival at your port of any of the gentlemen 
mentioned, you will extend all proper facilities for the 
speedy delivery to them of the professional instruments in 
question free of duty and charges.” 

On presenting the same letter, so countersigned, to the 
agent of the Pennsylvania Railroad Company in New 
York, Philadelphia, Baltimore, or Washington, a round- 
trip ticket to Denver and return, will be issued to them 
by the Railroad Company at the rates before named. 

From Denver railroad lines extend to points likely to 
be chosen for observing stations. 
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NOTES 

DK. Warren De la Rue, F.R.S., his just made a second 
donation of 100/. to the Research Fond of the Chemical 
Society, stipulating that the whole sum be devoted to a single 
object 

Mr. Romanes being prevented, by domestic affliction, deliver- 
ing his lecture at the Royal Institution, on Friday, the 5th inst., 
as announced, the Hon. Sec., Mr. W. Spottiswoode, Treasurer 
of the Royal Society, has undertaken to lecture in his stead, 
on ** Quartz ; an old Chapter Re-written.” 

Prof. A. Agassiz has returned from his cruise in the Gulf of 
Mexico, and in spite of bad weather and the grounding of the 
It lake, he has done fully as much as anticipated. As we have 
already stated, he made use of steel rope for dredging ; the rope, 
however, was only 1 & inch circumference, not 1 ^ inch in diameter 
as wc were led to believe. This steel rope came up fully to his 
expectations, and he is of opinion that hemp rope is not likely 
to be again used for deep-sea work by any one who has no time 
to spare. Prof. Agassiz is preparing a preliminary report to the 
Superintendent of the Coast Survey of his trip. 

The Iceland mail brings intelligence of a great eruption of 
Mount Hecla. On February 27, at 5 r.M., several smart shocks 
of earthquake were felt at Reykjavik, and in the same evening 
flames were visible behind the mountains, in the direction of 
Hecla. The Rev. Gudmund Jonsson, who lives close to Mount 
Hecla, states that at 4.30 r.M. of that day, slight shocks of earth- 
quake began to be fclr, these gradually increased till about 5 p.m., 
when two severe shocks occurred, creating a good deal of alarm, 
but doing no real damage. At 8 r.M. a tremendous eruption of 
flames appeared on the northern side of Hecla, the flames 
gradually increasing in size till they appeared like gigantic 
columns, double the height of the mountain. When the mail 
left Iceland on March 22, the eruption still continued, but 
apparently with diminished violence. 

Copious rains have fallen in the eastern districts of Cape 
Colony, and hopes are now entertained of the speedy termina- 
tion of the disastrous drought referred to in Nature., vol. xvii. 
p. 436. The heat in the cast of the culony during January last 
is described as the most intense ever known in even that region 
of recurring scorching droughts. 

The correspondent of the Scotsman at Ottawa describes a 
curious phenomenon which occurred in the end of February at 
Niagara Falls. In the vicinity of Table Rock the river-bed was 
dry for hundreds of yards toward* the centre of the Horse -shoe 
Falls, whilst the river below the falls was about twenty-four feet 
below high-water mirk. For three days the appearance of the 
river both above and below the falls led to the idea that 
the falls would entirely cease for a time. This extraor- 
dinary circumstance was attributed to incessant high winds 
from N.E. and an ice-gorge at the rapids above damming 
the waters of the river till its bed was nsarly dry. The 
ictdea which hung from the rocks over which the falls are wont 
to pour, added to the remarkable character of the scene. 

A NOTE sent by the Portuguese Government to the French 
papers states that a recent law has established in Mozambique 
and Angola a central coundl of agriculture, a station for con- 
ducting experiments, and a professorship of agriculture. In each 
capital public lectures will be given by the Government professor 
on zootechny and sdentific agriculture. 

The educational authorities of Berlin posms an enormous 
garden in one of the suburbs of the dty for the purpose of 
supplying all the schools with fresh botanical specimens. The 
distribution takes place regularly after April I, and over 
4,000,000 plants are required for botanical instruction daring 
the course of the year. 


Prof. Ossian-Bonnet has been appointed to the Chair of 
Astronomical Physics in the Paris Faculty of Sdence and 
Letters. 

A number of Algerian Arab chieftains have decided to vidt 
the Paris Exhibition, and establish there a complete camp. 
They will bring with them a variety of Arab coursers. 

Some time since we called attention to the opening of a village 
museum at Castleton, Derbyshire. The mode of its arrange- 
ment has attracted a good deal of attention, and we are glad to 
hear that it is doing gvnl work in the neighbourhood. A series 
of scientific lectures in connection with it has been very 
successful 

The construction of the Tuileries captive balloon is attract- 
ing much attention in Paris. The necessary excavations for the 
rope- winding roller, the steam-engines, pulley, Ac., Ac., have 
modified the appearance of the old Tuileries yard. A large 
wooden saloon has been erected for the sewing of the canvas, 
which is quite leady ; not less than 100 girls will be required 
for about a month. The work of making the rope, which is 
almost finished, has been immense. The weight of the netting 
will be 3,000 kilograms more than the displacement of the 
largest balloon in use. Resides the netting, the other ropes 
connecting the car, Ac., will weigh 2,000 kilograms, and the 
large rope for mooring the balloon to the steam winding appa- 
ratus will be 3,000 kilograms. Experiments will be made to 
•how that the rope can bear a traction of 50,000 kilogram 
although it is not intended to ascend when the effort to move the 
balloon will exceed 12,000 kilograms. The real steam power 
required will be 300 horse-power. The displacement of the 
balloon will vary according to its station ; on the ground it will 
be 24,430 cubic metres, hut, floating at 600 metres in the air, it 
it will be 25,000. 

Sir George Airy sends 'to the Times of Saturday a paper 
giving an account of the public standards of length now mounted, 
by authority of the Corporation of the City of London, in the 
Guildhall, and of the care that has been taken to insure their 
accuracy. The standards consist of a line of 100 feet divided 
into tens of feet, and a line of 66 ftet divided into tens of links, 
with some smaller divisions, on the floor of the Guildh dl ; and 
measures of three feet, two feet, and one foot, with suWdinate 
divisions, on the north wall of the Guildhall. The lengths have 
been verified with the most scrupulous care by the ofli:trs of the 
Standards Department of the Board of Trade, and there is 
reason to believe that even the longe»t is not in error to the 
amount of one-hundredth of an inch. Sir George Airy has 
inspected these standards and is satisfied with tire general 
excellence of their construction. 

The meteor which was observed by Mr. Elliot at Hawick 
(p. 425) on March 25, at 10*20 A. M., was observed in various parts 
of Scotland, at Dunbar, Dundee, Cupar-Angus, and different 
parts of Fife. It is described as “apparently” several feet in 
circumference, cone-shaped, and at Dundee was observed to 
burst into a thousand fragments when near the earth. 

M. Krantz, the Director-General of the Paris Exhibition, 
has been elected the president of a society for scientific excursions 
and demonstrations at the Champ de Mars. A circular has been 
issued by this organisation, which contains among its members a 
large number of influential scientific, industrial, and literary men. 
It is intended to organise a number of tours u the several 
sections under the guidance of experienced and com pc.cn t 
teachers, the number of auditors admitted to each tour being 
limited to thirty. The charges will be very low, the society 
expecfrgto obtain for its profenors and tourists a diminution of 
the edittce fe*». Any communication may be sent to M. La 
Motte, editor, the secre ary of the Association d'Excorsioos 
Sdcntifiqucs, Quai de* August us, Paris. This society has been 
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^sanctioned by the Ministry of Public Instruction, and these 
excursions are quite distinct from the lectures which will be 
" organised on a large scale, as we mentioned a few weeks ago. 
The museum in the Paris Jardin des Plantes has ately been 
4 enriched by two very valuable collections. The first includes a 

* vast variety of anthropological and ethnographical objects 
gathered by M. Pinart during his voyages in Polynesia, among 
which might be mentioned more especially the ancient stone 
statues from Easter Island, executed by a race unknown to the 
present inhabitants. The second consists of over 40,000 speci- 

, mens in natural history, collected by M. Raffray in New Guinea, 
chiefly birds and insects. 

M. SgLEIE, the well-known optician of Paris, who invented 
and patented the optical saccharimcter, patronised by Arago, 
has died at St Gratian. He was eighty years of age, and 
had retired for the last twenty years. 

One of the newly-opened streets in the Luxembourg Gardens, 
Paris, close to the Observatory, has been called “ Rue 
llcischel,” as a compliment to English astronomy. 

% In the February session of the Deutsche anthropologische Ge- 
•sellschaft, Prof. Bax\ian gave an interesting address on the occur - 
1 Tcnce of similar weapons among widely-separated African tribes, 
describing more particularly a peculiar kind of javelin, found 
by Schweinfurth on the eastern coast, by Toyge in the Gaboon 
region, and by other explorets in the Fan tribe of the interior. 
On the Gaboon const it is preserved at present as a fetish, being 
no longer used. This, as well as other examples tends to show 
‘the common origin of all the African races. 7 'he lemains of an 
art closely allied to that of ancient Egypt even, have t*cn dis- 
covered on the western coast by Dr. Pogge, who has brought 
back images, on which the beard and coiffure vtre the counter- 
parts of those decorating the Egyptian statues 3,000 years ago. 

It has been stated by Mr. Kodwell (Naitke, vol. ix. p. 8), 
sthat the ancient Egyptians were acquainted with the principle of 
the “rider" in the balance. According to M. Wiedemann 
( Anmlcn dcr I'hysik) who has examined over 100 representations 

* of Egyptian balances, this is based on a mistake. The Egyptian 
balance is a simple equal-armed one ; a hook on the upper part 
of the stand [supports a cord with terminal weight, or a plumb- 

* line. In representation (perspective being unknown to the 
Egyptians), the hook and weight, as seen from the side, were 
drawn in the plane of the balance, so that the weight, in badly 

* made figures, seems to hang, not from the hook, but from the 
balance-beam. 

We have received the Report of the Registrai -General of the 
province of Ontario for 1 876. To the usual tables with the Report is 

* added an interesting appendix by Mr. T. H. Monk, on the influence 
I of the weather on the mortality of Toronto. The results show, 10 

far as can be looked for, from one year’s mortality numbering 
1 only 1,664 deaths, a general correspondence with those obtained 
"a by Mr. Buchan and Dr. Arthur Mitchell in their large inquiry 
* nto the influence of weather on the mortality of London. We 

* hope Mr. Monk's suggestions will be carried out and that the 
- inquiry will be extended so as to embrace the whole province, 
? l ^ e health as well as the mortality of the people, and the regis- 
? trations of the more prominent, if not of all the diseases, be 
% printed for each week, in order to test more decisively the con- 

y nection between weather and health and how far changes in the 
! health and mortality of the people and the spread of epidemics 

*? m# * ** forclo ^» “ wcU •* changes of weather, now so efficiently 
' carried on in North America. 

f 

't SlNCK M r. Darwin demonstrated processes similar to digestion 

in the plant organism, attention has been largely given to the 
| discoT *n r of s ub sta n ces of the nature of ferment in plants. M. 
van der Ham, of Utrecht, has lately examined the seeds of 


the garden bean {Phaseolus vul&ris) in this respect, lie liuds 
in these, when in germination, a ferment which can be extracted 
by means of glycerine. It has the power of transforming 
albuminous matter into peptones, and starch meal into glucose. 
It occurs exclusively in the seed lobes. 

A CORRESPONDENT sends us the following extract ironr a 
letter of one of the officers of the ship AVav.w/.V, of London. It 
is dated Brisbane, Sunday, 30th Decembct, 1877, “Last 
Friday (28th) in the afternoon, it came over very black, so we 
expected a thunderstorm. Well, it came on to blow from the 
south, and then to hail. „ At first the hailstones were about the 
size of a marble, but they continued to increase, until they 
became as large and exactly the shape of a tomato. The 
captain weighed three and found that the three together weighed 
one pound. I was on the poop, under the awning, but the 
awning was blown adrift, which compelled me to beat a hasty 
retreat. Nearly all the glass in our large saloon ports on the 
starboard side is broken. To-day, when 1 was on shore, the 
houses in ( v >ueen)Strect, facing the south, looked as though there 
had been a great fire, not a pane of gloss left, and in many coses 
the frames gone altogether. Of course, the backs of the houses 
on the other side of the street must have sulicrcd to the same 
extent. During the squall, which lasted about threc-quarteis of 
an hour, the river was one moss of foam, caused by the hail- 
stones raining upon its surface in such numbers." 

An interesting archeological discover)' has been nmde at 
Cancello in the neighbourhood of Naples, by the uncovering of 
the cemetery of the ancient city of l.uessula. The excavations 
made thus far have brought to light an immense number of 
interesting objects of ancient Greek civilisation. At Clermont- 
Ferrand, also, in Southern France, an old Roman villa has been 
laid bare and found to possess a rich treasure in the way of 
ornaments, Ac. 

An interesting geological discovery lias recently been made 
at Donaueschingcn (Baden). A complete and very well-pre- 
served skeleton of the prehistoric muhk-deer (Census elaphm 
musiosus) has been found in the neighbourhood of this little 
town. The horns are of gigantic size and show over forty ends ; 
it is aserted that this skeleton is the first complete one known. 

M. Luigi Ponct describes, in /’ 'FJethicnta % a new electric 
battery of great simplicity. It consists of the usual glass jar and 
porous cylinder ; the latter, however, is filled with a solution of 
ferrous chloride (35° Beaumc), and lias for a pole an iron plate, 
while the external solution is of ferric chloride (also 35'* B.), and 
contains a carbon pole. The electro-motive power is 0 9 of that 
of a Daniel cell. 

A St. Petersburg correspondent, “C. S.," desiring to 
purchase a dictionary of chemistry, writes that he would gladly 
avail himself of a critical comparison of existing works of the 
| kind* He suggests that a comparative estimate might be 
given through the pages of this journal. At the same time 
one of our Paris correspondents writes us on the appear- 
ance in Paris of the 25th number of the French “Dic- 
tionnaire de Chimie pure et appliquee,” edited by Prof. 
Wurtx ; closing with the article on Vanadium. This important 
work was commenced by Prof. Wiirtz in 1869, assisted by a 
corps of twenty-five leading French chemists, and although de- 
layed materially by the war and its results, has been pushed 
forward vigorously, until it is now on the eve of completion. It 
will form altogether five volumes, numbering nearly 5,000 pages, 
and will be the first record of chemistry approaching com- 
pleteness in the French language. The chemist is still depen- 
dent in a great measure on the English language, for the seven 
b ulk y volumes of Watts’s “ Dictionary," including its two 
supplements, form the most extensive as well as most recent 
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compendium'of chemical knowledge. Although Germany takes 
the lead in regard to chemical discovery, she is far behindhand in 
this respect. The new edition of the 4 4 Hanl worterbuch,” based on 
the well-known work of Liebig, Wohler, and Kolber, now edited 
by Prof. Fehling, was commenced in 1871, but has progressed 
at a snail’s pace, being only half way through the letter £, and 
the second of the six volumes which it will compose, not being 
yet completed. The Italian chemists have recently issued a 
dictionary of chemistry on a somewhat smaller scale than those 
alluded to above, but well edited and written. 

Thk additions to the Zoological Society’s Gardens during the 
past week include two Pudua Deer (Cervus humilis ) from Chili, 
a Black-faced Spider-Monkey {A teles atcr) from East Peru, 
deposited; an Arabian Gazelle ( Gaxella availed) from Arabia, 
presented by Mr. W. W. Webb. 


FOG SIGNALS 1 

TOURING the long, laborious, and, I venture to think, memor- 
■*-' able series of observations conducted under the auspices of 
the Elder Brethren of the Trinity House at the South Foreland 
in 1872 and 1873, it was proved that a short 5$ inch howitzer, 
firing 3 lbs. of powder, yielded a louder report than a long 
18-pounder firing the same charge. Here was a hint to be 
acted on by the Elder Brethren. The effectiveness of the sound 
depended on 'the shape of the gun, and as it could not be 
assumed that in the howitzer wc had hit accidentally upon the 
best possible shape, arrangements were made with the War 
Office for the construction of a gun specially calculated to pro- 
duce the loudest sound attainable from the combustion of 3 lbs. 
of powder. To prevent the unnecessary landward waste of the 
sound, the gun was furnished with a paratiolic muzzle, intended 
to project the sound over the sea, where it was most needed. 
The construction of this gun was bnsed on a searching series of 
experiments executed at Woolwich with small models, provided 
w ith muzzles of various kinds. The gun was constructed on the 

{ irincinlc of the revolver, its various chnmliers being loaded and 
irougiit in rapid succession into the firing position. The 
performance of the gun proved the correctness of the principles 
on which it* construction was based. 

Coincident with these trials of guns at Woolwich gun-cotton 
wa* thought of as a possibly effective sound -producer. From 
the first, indeed, theoretic considerations caused me to fix my 
attention persistently on this substance ; for the remarkable 
experiments of Mr. Abel, whereby its rapidity of combustion and 
violently explosive energy are demonst rated, seemed to single it 
out as a substance eminently calculated to fulfil the conditions 
necessary to the production of an intense wave of sound. What 
those conditions arc wc shall now more particularly inquire, 
calling to our aid a brief but very remarkable paper, published 
by Prof. Stokes in the PMilasv/lual for 186S. 

A sound wave consists essentially of two parts— a condensa- 
tion and a rarefaction. Now* air is a very' mobile fluid, and if 
the shock imparted to it lack due promptness, the wave is not 
produced. Consider the case of a common clock pendulum, 
which oscillates to and fro, and which therefore might be ex- 
pected to generate corresponding pulses in the air. When, for 
example, the bob moves to the right, the air to the right of it 
might be supposed to be condensed, while a partial vacuum 
might be supposed to follow the bob. As a matter of fact, we 
have nothing of this kind. The air particles in front of the bob 
retreat to rapidly, and those behind it close so rapidly in, that 
no sound-pulse is formed. 

The more rapid the shock imparted to the air, the greater is 
the fractional part of the energy of the shock converted into 
wave motion. And as different kinds of gunpowder vary con- 
siderably in their rapidity o' combustion, it may be expected 
that they will also vary as producers of sound. This theoretic 
inference is completely verified by experiment. In a series of 
preliminary trials conducted at Woolwich on the 4th of June, 
1875, the sound-producing powers of four different kinds of 
powder were determined. In the order of their sixes they bear 
the names respectively of Fine-grain (F.G.), Large-grain (L.G.), 

1 " Recent Experiments on Few Signal*." Abstract of paper read at the 
Royal Society, March ei. By Dr. Tyrdall, F.R.S., Professor of Natural 
Philosophy in the Royal Institution, 


Rifle Large-grain (R.L.G.), and Pebble-powder (P.). The 
chaise in each case amounted to 4} lbs., four 24-pound 
howitzers being employed to fire the respective charges. There 
were eleven observers, all of whonq, without a single dis sentie nt, 
pronounced the sound of the fine* grain powderioudest of alL 
In the opinion of seven of the eleven the large-grain powder 
eame next ; seven also of the eleven placed the rifle large-grain 
third on the list ; while they were again unanimous in pro- 
nouncing the pebble-powder the worst sound-producer. These 
differences are entirely due to differences in the rapidity of 
combustion. 

These are some of the physical reasons why gun-cotton might 
be regarded as a promising fog-signal. Firing it as we have been 
taught to do by Mr. Abel, its explosion is more rapid than that 
of gunpowder. In its case the air-particles, alert as they are, will 
not, it may be presumed, be able to slip from places of con- 
densation to places of rarefaction with a rapidity sufficient to 
forestall the formation of the wave. 

As regards explosive material, and zealous and accomplished 
help in the use of it, the resources of Woolwich Arsenal have 
been freely placed at the disposal of the Elder Brethren. Gen. 
Campbell, Gen. Younghusband, Col. Fraser, Col. Maitland, and 
other officers, have taken an active personal part in the inves- 
tigation, and in most cases have incurred the labour of reducing 
and reporting on the observations. Gun$~of various forms and 
sizes have been invoked for gunpowder, while gun-cotton has 
been fired in free air, and in the foci of parabolic reflectors. 

On February 22, 1875, a number of small guns, cast specially 
for the purpose — some with plain, some with conical, and some 
with parabolic muzzles, firing 4 oz. of fine-grain powder, were 
pitted against 4 oz. of gun- cotton, detonated both in the open 
and in the focus of a parabolic reflector. The sound produced 
by the gun-cotton, reinforced by the reflector, was unanimously 
pronounced loudest of all. With equal unanimity, the gun- 
cotton detonated in free air was placed second in intensity. 
Though the same charge was used throughout, the guns differed 
considerably among themselves, but none of them came up to 
the gun-cotton either with or without the reflector. A second 
series, observed from a different distance on the same day, con- 
firmed to the letter the foregoing result. 

Meanwhile, the parabolic muzzle-gun, expressly intended 
for fog-signalling, was pushed iapidly forward, and on March 
22 and 23, 1870, its power was tested at Shoeburyness. Pit- 
ted against it were a 16-pounder, a 5 ^-inch howitzer, 1 ^ lb. of 
gun-cotton detonated in the focus of a reflector, and 14 lb. of 
gun-cotton detonated in free air. O.i this occasion, nineteen 
different series of experiments were made, when the new experi- 
mental gun, firing a 3 -lb. charge, demonstrated its superiority 
over all guns previous employed to fire the same charge. As 
regards the compare *■ <. merits of the gun-cotton fired in the 
open, and the gunpowder fired from the best constructed gun, 
the mean values of their sounds were found to be the same. 
Fired in the focus of the reflector, the gun-cotton clearly domi- 
nated over all the other sound -producers. 1 

The whole of the observations here referred to were em- 
braced by an angle of about 70 0 , of (which 50° lay on the 
one side and 20* on the other side of the line of fire. The shots 
were heard by eleven observers on board the Galatea , which took 
up positions varying from 2 miles to 13$ miles from the firing- 
point. In all these observations, the reinforcing power of the 
reflector, and of the parabolic muzzle 4 of the gun, came into 
play. But the reinforcement of the sound in one direction im- 
plies its withdrawal from some other direction, and accordingly 
we find that at a distance of 5] miles from the firing-point, and 
on a line, including nearly an angle of 9 °° » Wlt “ llne °* « r *» 
the gun-cotton in the open beat the new gun ; while behind 
the station, at distances of 84 mile* * 3 i nril“ respectively, 
the gun-cotton in the open beat both the gun and the gun-cotton 
in the reflector. This result is rendered more important by the 
fact that the sound readied the Mucking Light, a distance of 
134 miles, against a light wind which was blowing at the time. 

Theoretic considerations render it probable that the shape of 
the exploding mass would affect the constitution of the wave of 
sound. 1 did not think large rectangular slabs the most favour- 
able shape, and accordingly proposed cutting 'a large .slab into 
fragments «l different sizes, and pitting them against each other. 
The diprencct between the sounds were by no means so great 
as the differences in the quantities of explosive material might 
lead one to expect. The mean values of eighteen aeries of 

1 la this ca* the reflector was fractured by the explosion. 
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^^tions'made on board the Galatea at distances varying from 
to 4*8 miles, were as follows 

> Weights 4-ox. 9*oz- 12-oz. 

Value of sound ... 3‘ 12 3*34 4 0 4*03 

These charges were cut from a slab of dry gun cotton about 
t? inch thick ; they were squares and rectangles of the following 
dimensions .—4 oz , 2 inches by 2 inches ; 6 oz., 2 inches by 
inches; 9 oz., 3 inches by 3 inches; 12 oz., 2 inches by 6 

iches. , , , 

It is an obvious corollary from the foregoing experiments that 
a our “ nesses ” and promontories, where the land is clasped on 
oth sides for a considerable distance by the sea,— where, there- 
►re the sound has to propagate itself rearward as well as for- 
-ard— the use of the paralwlic gun, or of the parabolic reflector 
light be a disadvantage rather than an advantage. Here gun- 
otton, exploded in the open, forms the most appropriate source 
f sound. This remark is especially applicable to such light- 
hips as are intended to spread the sound all round them as from 
entral foci. As a signal in rock lighthouses, where neither syren, 
team-whistle, nor gun could be mounted, and as a handy fleet- 
ignal, which dispenses with the lumber of special signal-guns, 
he gun-cotton will prove invaluable. But in most of these cases 
vc have the drawback that local damage may be done by the 
rxplosion. The lantern of the rock-1 ighthousc might suffer from 
concussion near at hand, and though mechanical arrangements 
night be devised, both in the case of the lighthouse and of the 
,hip, to place the firing-point of the gun-cotton at a safe 
listancc, no such arrangement could compete, as regards sim- 
plicity and effectiveness, with the expedient of a guncotton 
1 ocket . Had such a means of signalling existed at the Bishop's 
Rock Lighthouse, the ill-fated Schiller might have been warned 
>f her approach to danger ten, or it may be twenty, miles before 
ibe reached the rock which wrecked her. Had the fleet pos- 
sessed such a signal, instead of the ubiquitous but ineffectual 
steam-whistle, the Iron Duke and Vanguard need never have 
come into collision. 

It was the necessity of providing a suitable signal for rock 
Lighthouses, and of clearing obstacles which cast an acoustic 
shadow, that suggested the idea of the gun-cotton rocket to Sir 
Richard CoLhnson, Deputy Master of the Trinity House. That 
idea was to place a disk or short cylinder of the gun cotton, 
which had proved so effectual at low levels, in the head of a 
rocket, the ascensional force of which should be employed to 
carry the disk to an elevation of 1,000, feet or thereabouts, 
where by the ignition of a fuse associated with a detonator, the 
gun-cotton should be fired, sending its sound in all directions 
vertically and obliqutly down upon earth and s**a. The first 
attempt to realise this idea was made on July 18, 1876, at the 
firework manufactory of the Messrs. Brock, at N unhead. Light 
rockets were then fired, four being charged with 5 oz. and lour 
wiih 7i oz. of gun-cotton. They ascended to a grot height, 
and txplooed wuh a very loud rej>ort in the air. On July 27, the 
rockets were tried at Shocburyness. The most noteworthy result 
on this occasion was the hearing of the ro.kcts r the Mouse 
Lighthouse, 8J miles E. by S., and at the Chapman Lighthouse, 
8J miles \V. by N. ; that is to say, at opposite sid s of the firing 
point. 

On December 13, 1876, and again on March 8, 1S77, c >m 
parative experiments of firing at high and low elevations were 
executed. The gun-cotton near the ground consisted of 4 lb. 
disks suspended from a horizontal iron bar about 4$ feet abovr 
the ground. The rockets carried the same quantity of gun 
cotton iu their heads, and the height to which they attained, as 
determined by a theodolite, was from 800 to 900 feet The day 
last- mentioned was cold, with occasional squalls of snow and 
nail, the direction of the s^und being at r»ght angles to that of the 
wind, r ive series of observation were made on board the Vestal 
r 7u V'yiog from three to six miles. The mean valu< 
ot the explosions in the air exceeded that of the explosions ncn 
the ground by a small but sensible quantity. At Windmill Hill, 
Gravesend, however, which was nearly to leeward, and 54 miles 
from the firing-point, in nineteen cases out of twenty-four the 

n “ r loudest ; while in the remaining 

nve the rocket had the advantage. 

Tow»m, the do* of the <U, the atmoephere became eery 
•«««*. A fc* distant cumuli muled near the horiam, but 
an *£ ! * r *P»oe all round it were abso- 
deck of the Galatia 
"•“** *** < * ueh "8*d. wlaeh readied a mat elevation, a 
exploded with a loud report. Following STaSdnudeui 


sound was a continuous train of echoes, which retreated to a 
continually greater distance, dying gradually off into silence after 
seven seconds’ duration. These echoes were of the same cha- 
racter as those so frequently noticed at the South Foreland in 
S72 73, and called by me *' aerial echoes.” 

On March 23, the experiments were resumed, the most note- 
worthy results of this day’s observations being that the sounds 
were heard at Tillingham, 10 miles to the N.E. ; at West 
Mersea, 15} miles to the N.E. by K.; at Bright lingsea, 17$ 
miles to the N.E. ; and at Clacton Wash, 20^ miles to the 
N. E. by 4 E. The wind was blowing at the time from the S. E. 
Some ol these sounds were produced by rockets, some by a 
24-lb. howitzer, and some by an 8 inch M aroon. 

In December, 1876, Mr. Gardiner, the managing director of 
;he Cotton-powder Company, had proposed a trial of this 
material against the gun-cotton. The density of the cotton, he 
urged, was only 1 03, while that of the powder was 170. A 
greater quantity of explosive material l>eing thus compressed 
into the sime volume, Mr. Gardiner thought that a greater 
sonorous effect must be produced by the powder. At the in- 
stance of Mr. Mackie, who had previously gone very thoroughly 
into the subject, a Committee of the Elder Brethren visited the 
cotton powder manufactory, on the banks of the Swale, near 
Faversham, on June 16, 1877. The weights of cotton powder 
employed were 2 oz., 8 oz., I lb., and 2 lbs., in the form of 
rockets and of signals fired a few feet above the ground. The 
experiments throughout were arranged and conducted by Mr. 
Mackie. Our desire on this occasion was to get as near to 
windward os possible, but the Swale an 1 other obstacles 
limited our distance to 14 mile. We stood here K.S.K. 
from the firing-point while the wind blew fresh from the N. E. 
The cotton-powder yielded a very effective rt*|»ort. The 
rockets in general had a alight advantage over the same quantities 
of m iteriai fired near the ground. The loudness of the sound 
Was by no means proportional to the quantity of thz material 
explode !, 8 oz. yielding very nearly as loud a report as I lb. 
The ** aerial echoes,” which invariably followed the explosion 
of the rockets, were loud and long-continued. 

On October 17, 1877, another series of experiments with 
howitzers and rockets was carried out at Shoeburyncs*. The 
charge of the howitzer was 3 lbs. of LG. powder. The charges 
of the rockets were 12 oz , 8 oz., 4 oz,, and 2 07 of gun-cotton 
respectively. The gun and the four rockets constituted a series, 
and eight scries were fired during the afternoon of the 17th. 
The observation i were nude from the Vestal and the Galatea % 
positions being assumed which permitted the sound to reach the 
observers with the wind, against the wind, and across the wind. 
The distance of the Galatea varied from three to seven miles, 
that of the Vestal , which was more restricted in her movements, 
being from two to three miles. Briefly summed up, the result is 
that the howitzer, firing a 3-lb. charge, which it wilt be remem- 
bered was our best gun at the South Foreland, was beaten by 
the 12 oz. rocket, by the 8-oz. rocket, and by the 4-oz. rocket. 
The 2*oz. rocket alone fe'l brhini the howitzer. 

On the following day, viz., October 18, we proceeded to 
Dungencs* with the view of making a scries of strict comparative 
experiments with gun-cotton and cotton- powder. Rockets con- 
taining 8 oz., 4 oz., and 2 oz. of gun-cotton had been prepared 
at the Ko)&l Arsenal ; while others, containing a similar quantity 
of cotton-powder, had been supplied by ihe Cotton-powder 
Company at Faversham. With these were compared the ordinary 
18- pounder gun, which happened to be mounted at Dongeness, 
firing the usual charge of 3 lbs. of powder, and a syren. 

From these experiments it appeared that the gun-cotton and 
cotton-powder were practically equal as producers of sound. 

The effectiveness of small charge* was illustrated in a very 
striking manner, only a single unit separating the numerical 
value of the 8-oz. rocket from that of the 2-oz. rocket. The 
former was recorded as 6*9 and the latter as 5*9, the value of 
the 4-oz. charge being intermediate between them. These results 
were recorded by a number of very practised observers on board 
the Galatea. They were completely borne out by the observa- 
tions of the Coastguard, who marked the value of the 8-oz. 
rocket 6‘i, and that of the 2-oz rocket 5*2. The 18-poander 
gun fell far behind all the rockets, a result probably to be 
in part ascribed to the imperfection of the powder. The 
performance of the syren was, on the whole, less satisfac- 
tory than that of the rocket The instrument was worked, not 
by steam of 70 lbs. pressure, as at the South Foreland, but by 
compressed air, beginning with 40 lbs. and ending with 30 lbs. 
pressure. The trumpet was pointed to windward, and in the 
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axis of the instrument the sound was about as effective as that 
of the 8-oz. rocket But in a direction at right angles to the 
axis, and still more in the rear of this direction, the syren fell 
very sensibly behind even the 2-oz. rocket. 

These are the principal comparative trials made between the 
gun-cotton rocket ana other fog-signals ; but they are not the 
only ones. On August 2, 1877, for example, experiments were 
made at Lundy Island with the following results. At two miles 
distant from the bring point, with land intervening, the 18- 
pounder, firing a 3 lb. charge, was quite unheard. Both the 
4-oz. rocket and the 8-oz. rocket, however, reached an elevation 
which commanded the acoustic shadow, and yielded loud reports. 
When both were in view, the rockets were still superior to the 
gun. On August 6, at St. Ann’s, the 4-oz, and 8-oz. rockets 
proved superior to the syren. On the Shambles Light-vessel, 
when a pressure of 13 lbs. was employed to sound the syren, the 
rockets proved greatly superior to that instrument. Proceeding 
along the sea-margin at Klamboro’ Head, Mr. Edwards states 
that at a distance of ij mile, with the 1 8-pounder gun hidden 
behind the cliffs, its report wan *juite unheard, while the 4-oz. 
rocket, rising to an elevation which brought it clearly into view, 
yielded a powerful sound in the face of an opposing wind. 

On the evening of February <), 1877, a remarkable series of 
ex[>crimcnls was made by Mr. Prentice, at Stowmarkct, with 
the gun-cotton rocket. From the report with which he has 
kindly furnished me I extract the following particulars. The 
first column in the annexed statement contains the name of the 
place of observation, the second its distance from the firing-point, 
and the third the result observed : — 


Stoke Hill, Ipswich ... 

to mi Ion 

Rnilct* clearly seen and sounds dis- 
timtly heard 53 seconds after the 
Ha' 1). 

Mi lion 

»5 .. 

Signals distinctly heard. Thought at 
first that sounds were reverberated 
from the sea. 

Frnmlingham 

JK ,. 

Signals very distinctly heard, both in 
l hr • •lien air und in a closed room. 
Wind 111 favour of sound. 

Stratford. St Andrews.. 

to .1 

KcjKirts loud . startled pheasants in a 
cover close by. 

Reports very loud ; rolled nw.iy like 
thunder. 

Tuddcnlmtn. St. Martin 

n» 

l hrist Church l'ark 

1 1 „ 

Report nmvid a little more than n 
minute lifter Hash 

Nc tiles lead Hall 

0 „ 

Distiuci in every port of observer’s 
bouse. Very loud iu the open air. 
I’xploMon very loud, wind against 
Round. 

liddcst one ... 

6 .. 

Naoton 

M .. 

Reports ijuitc distinct— mistaken by 
inhabit ants for claps of thunder. 

Aldbnro 

75 . , 

Rockets seen through a very ha/y 
atmosphere; u rumbling detonation 
hratd. 

Cup* 1 Mills 

1 | M 

Re polls heard within and without the 
uIim rver’s house. Wind opposed to 
sound 

Law ford 

* si „ 

Kepoits distinct ; attributed to distant 
thunder. 


It is needless to dwell for a moment on the advantage of pos- 
sessing a signal commanding ranges such as these. 

The explosion ol substances in the air, after having been carried 
to a considerable elevation by rockets, is a familiar performance. 
In 1873, moreover, the Board of Trade proposed a light -a nd- 
sound rocket as a signal of distress, which proposal was subse- 
quently realised, but in a form too chboiatc and expensive for 
practical use. The idea of the gun-cotton rocket with a view to 
signalling in fogs is, 1 believe, wholly due to the Deputy Master 
ot the Trinity House. 1 Thanks to the skilful aid given by the 
authorities of Woolwich, by Mr. Prentice, and Mr. Brock, that 
idea is now an accomplished fact, a signal of great power, 
handiness, and economy, being thus placed at the service of our 
mariners. Not onlv may the rocket 1* applied in asiodation 
with lighthouses and lightships, but in the Navv also it may be 
turned to important account. Soon after the loss of the 
ptani 1 ventured to urge upon an eminent naval officer the 
desirability of having an organised code of fog-signals for the 
fleet. He shook his head doubtingly, and referred to the diffi- 
cult of finding room for signal-guns. The gun-cotton rocket 
completely surmounts this difficulty It is manipulated with ease 
and rapidity, while its discharges may be so grouped and combined 
as to give a most important extension to the voice of the admiral 
in command. 

I have referred more than once to the train of echoes which 
accompanied the explosion of gun cotton in free air, speaking of 
them as similar in all respects to those which were described for 
1 1 have proposed that it should bo called the “ Rocket.” 


the first time in my report on fog-agnals, addressed to the Cor- 
poration of Trinity House in 1874.* To these echoes I 
a fundamental significance. There was no visible reflecting 
surface from which they could come. On some days, with hardly 
a cloud in the air, and hardly a ripple on the sea, they reached 
us with magical intensity. As far as the sense of hearing could 
judge, they came from the body of air in front of the great 
trumpet which produced them. The trumpet-blasts were five 
seconds in duration, but long before the blast had ceased the 
echoes struck in, adding their strength to the primitive note ot 
the trumpet. After the blast had ended the echoes continued, 
retreating further and further from the point of observation, 
and finally dying away at great distances. The echoes were 
perfectly continuous as long as the sea was clear of ships, 
* ‘ tapering " by imperceptible gradations to absolute silence. But 
when a snip happened to throw itself athwart the course of the 
sound, the echo from the broadside of the vessel was returned 
as a shock which rudely interrupted the continuity of the dying 
atmospheric music. 

The day on which our latest observations were made was par- 
ticularly fine. Before reaching 1 >ungeness the smoothness of the 
sea and the serenity of the air caused me to test the echoing 
power of the atmosphere. A single ship lay about half a mile 
distant between us and the lan-l. The result of the proposed 
experiment was clearly foreseen. It was this. The rocket being 
sent up, it exploded at a great height ; the echoes retreated in 
their usual fashion, becoming less and less intense as the distance 
of the surfaces of reflection from the observers increased. About 
five seconds after the explosion, a single loud shock was sent 
back to us from the side of the vessel lying between us and the 
land. Obliterated for a moment by this more intense echo, the 
aerial reverl>eration continued its retreat, dying away into 
silence in two or three seconds afterwards. 

I have referred to the firing of an 8-oz. rocket from the deck 
of the Galatea , on March 8, 1S77, stating the duration of its 
echoes lobe seven seconds. Mr. Prentice, who was present at 
the time, assured me that, in his experiments with rockets, 
similar echoes had been frequently heard of more than twice 
this duration. The ranges of his sounds alone would render 
this result in the highest degree probable. 

There is not a feature connected with the aerial echoes which 
cannot be brought out by experiments in the laboratory. I have 
recently made the following experiment A rectangle 22 inches 
by 12, is crossed by twenty-three brass tubes, each naving a slit 
along it from which gas can issue. In this way, twenty-three low, 
flat flames are obtained. A sounding reed, fixed in a short tube, 
is placed at one end of the rectangle, and a “ sensitive flame ” at 
some distance beyond the other end. When the reed sounds, the 
flame in front of it is violently agitated, and roars boisterously. 
Turning on the gas, and lighting it as it issues from the slits, the 
air above the flames becomes so heterogeneous that the sensitive 
flame is instantly stilled by the aerial reflection, rising from a 
height of 6 inches to a height ot 18 inches. Here we nave the 
acoustic opacity of the air in front of the South Foreland 
strikingly imitated. Turning off the gas, and removing the sen- 
sitive flame to some distance behind the reed, it burns there 
tranquilly, though the reed may be sounding. Again lighting 
the gas as it issues from the brass tubes, the sound reflected from 
the heterogeneous air throws the sensitive flame into violent 
agitation. Here we have imitated the aerial echoes heard when 
standing behind the syren-trumpets at South Forela nd. The 
experiment is extremely simple and in the highest degree im- 
presssive. 


THE IRON AND STEEL INSTITUTE 
*T*HE ninth <****>«*! meeting of the memliers of the Iron and 
1 Steel Institute was commenced on Thursday in the rooms 
of the Institution of Civil Engineers in Westminster. The chair 
was occupied by Dr. C. W. Siemens F.R.S., the President of 
the Institute, and the proceedings were commenced by the read- 
ing of the Annual Report of the Council, which stated that the 
total number of members now exceeds 900, while a steady 
accession of new members continues, there being 47 proposed 
for election at the present meeting. The Council referred to 
the incr q|g»< f foreign members, which shows the interest taken 
in the iimhutt; by Continental and American metallurgists. An 
invitation received from M. Treat on behalf of the Soci&e des 
Ingenienrs Civil*, to visit Paris in the ensning summer and the 
concurrent holding of the International t Exhibition in that city, 
* St sko Pkihiopkkml Trmumetim* for 1874, p. it* 


NATURE 


Aprils > 878 ] 


459 


have irdaccd the Council to recommend that the next autumn 
meeting should be held in Paris. A turn of 2,31s/. has been 
ra ; s«lby the Institute for the widow and family of Mr. Jones, 
the late general secretary, , ^ . 

* The President stated that the Bessemer medal had been 
awarded to Prof. Tanner, of Leoben, Austria, in consequence of 
the great distinction that gentleman had earned for himself in 
his researches in that branch of science which the Institute so 
jpecially represented. 

One of the most important papers read was by Mr. I. Lowthian 
, Bell, M.P., F.R.S., on the separation of phosphorus from 
pig iron. In this paper Mr. Bell detailed his further expe- 
'<■ riences in his endeavours to eliminate the phosphorus from the 
iron, its presence having a weakening effect on the metal, bully 
five* sixths of the pig iron manufactured in Great Britain is made 
from ores which, when smelted, give a product containing from 
three-tenths of a unit to nearly 2 per cent, of phosphorus. \\ hen, 
however, this element exists in pig iron to the extent of much 
more than one-tenth of a unit per cent, it is unfit for the lies* 
semer converter— at all events when ordinary spiegel iron, con- 
taining 10 ©r 12 per cent, of manganese, is used for its final 
purification. Bessemer steel rail-makers arc, therefore, obliged 
to reject iron which formerly sufficed for the manufacture of iron 
rails, an iron comparatively free from phosphorus being neces- 
sary. That, therefore, affected the prosperity of the mines which 
formerly supplied the rail makers with ore, as uell as the blast 
furnaces which produced the pig iron from that ore. Mr. Bell 
explained that at the high temperature of the Bessemer converter, 
while the carbon was removed by the air during its passage 
through the metal, the phosphorus was not affected. This he 
stated was also the case to a certain extent in the ordinary 
refinery furnaces ; with a more moderate temperature, however, 
the conditions which bound carbon and phosphorus with iron 
were materially changed. The iron was more or less oxidised, 
and the oxide of iron so formed acted on the carbon and phos- 
phorus. When the phosphorus is removed its loss is accom- 
panied by a separation of the carbon contained in the jug iron. 
Loss of carbon, however, deprives the metal of its susceptibility 
of fusion at the temperatures at which the operation of refining 
and puddling are carried on, and when once the metal is solid 
the further elimination of phosphorus is very difficult, if not im- 
possible. Mr Bell expressed the opinion that a lower temj>cra 
turc probably weakened the affinity of phosphorus for iron, as 
they existed in the crude metal, or strengthened the affinity 
t)i tween oxide of iron and phosphoric acid. A third condition 
involved in the mere condition of heat might be a diminution of 
the power posses:- ed by oxide of iron in attacking 'he carbon, 
that element which enabled the crude metal to maintain fluidity 
when moderately heated. The author said that whichever one 
or more than one of the three conditions was required, the fact 
remained that melted crude iron might be maintained in contact 
with melted oxide of iron, and still retain carbon enough to pre- 
vent it solidifying, while the phosphorus rapidly disappeared. 
Instances were given of 95 per cent, of phosphorus being 
removed, while only 10 per cent of the carbon had been dissi- 
pated. The process consists in the more rapid agitation of the 
tw’o substances while in a liquid condition. The iron so heated 
may be puddled hr the production of malleable iron, or used for 
the manufacture of steel. Specimens of steel of the highest 
quality which had been so produced at the Royal Arsenal, Wool- 
wich, were exhibited. 


Dr. Percy, F.K.S., gave some particulars as to the manufac- 
ture of Japanese copper. Bars of this metal present a beautiful 
vose. coloured tint on their surface, which is due to an extremely 
thm and pertinaciously adherent film of red oxide of copper or 
cuprous oxide. This tint is not in the least degree affected by 
free exposure to the atmosphere. Vr. Percy placed before the 
meet mg bars which he had possessed for thirty years, and which 
had undergone no change, although freely exposed to the atmo- 
sphere. 1 he secret of this result lies in casting the copper under 
^*' er ‘ highly heated and the water being 
alco made hot Dr. Percy stated that he bad succeeded in 
; JJrtrog copper in this way, and had produced similar results to 
! lbo «c shown m the Japanese metal. 

in tk? vt 0x1 * omc Recent Improvements 

* ‘he Blair Process,” by 


C. H. Halcomb ; 41 On the Manu facture nf Rrixrmrr ^itrci 

and Steel Rails,” by Mr. C. B. HcEdT^ B *" emer Steei 


UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 

Cambridge.—' The Council of the Senate recommend that the 
application of Prof. C. C. Babington for skilled assistance at the 
Botanical Museum be granted, and that an assistant curator oi 
the Herbarium be appointed at a salary of 100/. ner annum, 
the appointment to be made by the Professor with tne consent 
of the Vice- Chancellor, and to be for a period of four years. It 
is in contemplation to appoint a non-collegiate student. 

Baltimore.— The Anniversary of the Johns Hopkins Uni- 
versity was celebrated on February 22, when addresses were given 
by some of the professors and others. So far the progress of the 
University has been thoroughly satisfactory. One of its principal 
aims is to encourage original research, both among professors 
and students, and fellowships are granted to those who show 
aptitude for such work. Prof. Remsen, in his address, showed 
that a lofty idea of what original research really is, is entertained 
at the University ; it is not merely the establishing of an isolated 
fact, the devising of a new piece of apparatus, the simple analysis 
of a new mineral, the discovery of an extra tootli in some 
abnormal animal ; it is, rather, a systematic attempt to solve a 
definite problem, involving the use of a variety of methods 
peculiar to the special branch in which the attempt is made. In 
the three laboratories, biological, physical, and chemical, a 
variety of important work is being carried on, and altogether, 
both in the kind and amount of work which is being done under 
the auspices of the university, the trustees and professors show 
tliat they have a thorough appreciation of the spirit of the 
founder’s legacy. 

SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 14. — Lord Rayleigh, F.R.S., 
president, in the chair. — Mr. Artcmas Martin, Krie, Pa., was 
proposed for election. — The Secretary communicated a paper by 
Prof. J. Clerk Maxwell, on the electrical capacity of a long 
narrow cylinder and of a disc of sensible thickness. Prof. 
Cayley, Mr. J. W. L. Glaishcr, Mr. Roberts, and the President 
made short*communicaiions. 

Royal Astronomical Society, March 8.— Lord Lindsay, 
president, in the chair.— Mr. Nelson read a paper on Hansen's 
terms of long period in the lunar theory. Mr. Proctor drew 
some diagrams referring to the position of the axis of Mars, and 
sjiokc upon Mr. Stone’s paper of last January. Mr. Ncison 
made some illustrative remarks thereon. — A paper by Mr. 
Plummer was read on the supposed influence of a mass of brick- 
work upon the errors of k a transit instrument in its neighbour- 
hood. Several Fellow* commented upon this paper and 
described the lively behaviour of their transit-piers; Mr. 
Dunkin said there was nothing new about it. — A paper by Mr. 
Stone was read on telescopic observations of the Transit of 
Vcnu*. Mr. Gill spoke on the difficulties concerning contacts, 
and some discussion followed. — A paper was announced by 
Prof. Sedley Taylor on Galileo’s trial l»clore the Inquisition in 
the light of recent researches ; likewise an atlas of the ecliptic, 
by lleiss, of stars down to the fifth magnitude on Mercator's 
projection, made in order to get people to lay down the zodiacal 
light. — There were several other pai>ers. 

Bntomological Society, March 6.-- II. W. Bates, F.L.S., 
F.Z.S.. president, in the chair.— Mr. John Woodgatewas elected 
a Member of the Society.— -Mr. F. Moore, at the request of Sir 
\V. II. Gregory, late governor of Ceylon, exhibited a large scries 
of drawings, executed by native artists, of the transformations of 
the lepidoptera of the island. These drawings were made under 
the direction of Dr. Thwaites, and represented, for the first time, 
the life-history of many species.— Mr. McLachlan exhibited 
gome entomological parts of the great Russian work “ Fedtschcn- 
kos’ Travels in Turkestan.” -Mr. II. Go*s exhibited a small 
collection of fos-.il insect* obtained by Mr. Gardner from the 
Bournemouth leaf bed* (middle eocene). The collection com- 
prised numerous elytra of coleoptera, and wings of neuroptent, 
&c.— Mr. J. Mansel WeaJe read some notes on South African 
insects. These referred to variation in Pitris snurina and Pieris 
nusentina ; to the secretion of formic acid in 7ermes triniveriui , 
and the probable localisation of the same in a cephalic process, 
and also to the larvae of some Hesperidoc in relation to the subject 
of protective resemblance.— Mr. Ed. Saunders read a paper 
entitled “ Remarks on the Hairs of some of our British Hymen- 
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optera.” From a microscopical examination the author found 
that the presence of branched or plumose hairs is characteristic of 
the AnthophUa, whilst the hairs of the Fossores, of Heterogyna, 
and of the Diploptera, are all simple, or in some cases twisted. — 
Mr. A. G. Butler communicated a paper on the natural affinities 
of the lepidopterous family Aigeriidse. From an examination of 
structural characters, Mr. Butler considered that these insects 

E resented no resemblance to the Sphingidaj, with which they had 
itherto been allied, but were more related to the Pyrales and 
the Gelechiidae. The president, in favour of this view, remarked 
that the whole of the ASgeriidx* had been made to depart from 
their congeners in appearance, through the action of mimicry. — 
The Secretary read a paper, by Mr. A. H. Swinton, on the 
biology of insecta, as determined by the emotions. The paper 
dealt chiefly with cases of simple muscular contractions and 
secretions.— M*\ Ptter Cameron communicated a paper on some 
new genera and species of Tenthredmidx*. 

Zoological Society, March 5. — Prof. Newton, F. R.S., 
vice-president, in the chair. — Mr. Sclater exhibited and made 
remarks on a second collection of birds from Duke of York 
Island, New Britain and New Ireland, which he had received 
from the Rev. George Brown, C.M.Z.S.— Mr. Sclatcr exhibited 
and made remarks upon a specimen of Athene variegat*, and 
upon the type-specimen of Fulica gallinuloides of King, belong- 
ing to the Museum of Science and Art, Edinburgh.*— Prof. 
Newton, F.R.S., drew attention to the .statement of l^gaut that 
every Solitaire ( Fezophaps solitaria) carried a stone in its gizzard, 
and exhibited one of three stones found by Mr. Caldwell, 
C.M.Z.S., associated with the remains of as many birds of that 
species in the caves of Rodriguez.- Mr. T. J. Parker described 
the stridulating apparatus of Falinurus vulgaris, which consisted 
in a peculiar modification of the second joint of the antennae 
working against the lateral surface of the antennuiary sternum.— 
A communication was read from Mr. C. Spence Hate, C.M.Z.S., 
containing an account of the crustaceans of the Coast of Coro- 
mandel, collected by Sir Walter Klliot, K.C.S.I.— Mr. A. 
Boucard, C. M.Z.S., read notes on some coleoptcra of the genus 
riusiotis , and gave descriptions of three new species from Mexico 
and Central America. — A communication was read from Mr. 
Arthur G. Butler, F.Z.S., containing an account of a small col- 
lection of lepidoptcra, obtained by the Rev. J. S. Whitmee, at 
the Ellice Islands. — A communication was read from Mr. Edward 
J. Micrs, F.Z.S., on the Ptnaidut in the collection of the British 
Museum. — Mr. George French Angas read the description of a 
new genus of land shells belonging to the family Cyclophorid <e, 
for which he proposed the name ot M as c aria. — Mr. Angas also 
read descriptions of nine new species of land and marine shells from 
various localities, amongst which was a new Hostel la ria, proposed 
to be named A*. luteostoma, and a new Pulimus from Madagascar, 
proposed to be called //, water si. — A communication was lead 
from Dr. G. E. Dobson, C.M.Z.S., containing additional notes 
on the chiroptera of Duke of York Island and the adjacent parts 
of New Ireland and New Britain. —- A communication was read 
from Mr. Robert Collett, C.M.Z.S., containing an account of 
Latrunculus and Crystallogobius, two remarkable forms of 
gobioid fishes found in Scandinavia. 

Institution of Civil Engineers, March 26.— Mr. Bateman, 
president, in the chair. — The paper read was on direct acting or 
non-rotative pumping engines and pumps, by Mr. Henry Davey, 
Assoc. Inst. C.E. 

Paris 

Academy of Sciences, March 25.— M. Fizeau in the chair. 
— The following papers were read Experiments designed to 
imitate various forms of foldings, distortions, and ruptures p re- 
lented by stratified rocks, by M. Daubree. lie used an appara- 
tus in which vertical and horizontal pressure could be produced, 
with screws, on sheets of metal of various thickness (especially 
lead), also sheets of wax mixed with plaster, resin, turpentine, 
Ac. Various effects of a geological character were obtained.— 
Craniology : the Tasmanian race, by MM. de Quatrefagev and 
Hamy. This relates to the sixth volume ot the author's 
** Crania Ethnics.” Hie Tasmanians formed a race by them- 
■elves, and remarkably homogeneous. Their cranial capacity 
ia considerably over that of the Nubian negroes, yet the latter 
are socially much above the former. On the whole, the 
Tasmanian cranium does not present marked signs of inferiority. 
M. Haay’a measurements were made on at least fifty-four 
osseous heads and six skeletons.— On the treatment of wounds by 
occlusion, by M. Ravaisaon-Mollien. In the winter of 1869, 


suffering greatly from chapped bands, he filled the wounds with , 
filaments of wadding and then covered them with collodion. This J 
gave relief and speedy cure. He communicated the fact to M 

°T n - ’T« hen 

of wounds with occlusion of air.— Observations on the nature of 

type of Ncegerrathia foliosa , Stemb., by M. De Saporta,— On the 
origin of the Phylloxera discovered at Bades (Eastern Pyrenees) 
by M. Planchon. This outbreak is shown to be due to introl i 
duction of some 500 vine-stocks from Gard, in France, five k 
years ago. It is a mistake to regard the American vines as 4 
alone pestiferous. M. Duval Jouve was elected correspondent 1 
for the Section of Botany, in room of the late M. Hofmeistcr. 
— On a map of the erratic blocks of the valley of the Arboust, 
ancient glacier of Oo (environs of Lachon, Haute Garonne), by 
MM. Trutat and Gourdon. — M Dumas presented fascicle A of 
Measurements of the photographic negatives of the Transit of 
Venus. — M. Lecoq de Boisbaudran stated that he had prepared 
several anhydrous chlorides, bromides, and iodides of gallium. 
The atomic weight of gallium (according to two experiments) was 
69 9. — Results of observations in 1877 on the sunR limb on the 
lines b and 1474 k, by M. Tacchini. The mean number of posi- 
tions daily of these lines shows a minimum in agreement with 
that of the sun-spots. From maximum to minimum the diminu- 
tion of visibility of b is greater than for 1474 k. Iron has an 
enormous preponderance at the base of the chromosphere ; mag- 
nesium comes next. The other substances are of comparatively 
slight frequency, and they nearly disappear at the minimum of 
spots. — New considerations on the observation and reduction of 
lunar distances at sea, by MM. Beuf and Perrin.— On the effects 
of the rheostatic machine, by M. Plante. Inter alia, the differ- 
ence in character of the electricity from the positive pole and 
that from the negative is more marked than with the electric 
machine or induction coil. (The forms of the sparks are de- 
scribed.) — On a camera lucida, by M. Pellerin. This describes 
an arrangement (copying M. Cornu’s polariser) which gives 
two images of the same intensity visible at the same time 
by the whole pupil.— On a hydrate of ether, by M. Tanret. In 
filtering an etherised solution in free air, a crystallisation occurs 
at the upper part of the filter. This, got otherwise in larger 
quantity, was what the author examined, and found a true 
combination of ether and water of the nature of cryo-hydrates. 

— On the constitution of wool and some similar products, by 
M. Schutzenberger. Wool gives a fixed residue presenting the 
same elementary and immediate composition as that of albumen ; 
the proportions of ammonia, carbonic acid, and oxalic acid are 
considerably higher than with albumen ; acetic acid and pyrrol 
are in similar proportions. — On the formation of partitions in 
the stylospores of Hendersonias and Pestalozzias, by M. Grit*. — 
On some new facts of perlitism of rocks, and on the artificial 
reproduction of perlitic fissures, by MM. Fouque and Levy. 
This reproduction is by treating hydrofluosilicic acid with excess 
of carbonate of lime, filtering the mixture (slightly diluted with 
water), receiving a drop of the liquid which passes on a piece of 
glass covered with Canada balsam, and letting dry. — On the 
period of rotation of solar spots, by Mr. Brown. — M. Gaiffe 
presented an apparatus which enables one to determine imme- 
diately, by a simple reading, the electromotive force of any 
electric generator. 
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THE APPLICATION OF ELECTRICITY TO 
RAILWAY WORKING 

The Application of Electricity to Railway Working. 
By William Edward Langdon, Member of the Society 
of Telegraph Engineers ; Superintendent (Engineering 
Department) Post-Office Telegraphs ; and late Super- 
intendent of Telegraphs on the London and South* 
Western Railway. (London: Macmillan and Co., 
1877.) 

I F any proof were needed of the vast and important 
sen-ices that science has conferred upon man, no 
more eloquent example could be instanced than that 
great combination of the conceptions of Stephenson and 
of Volta— the locomotive and the voltaic battery— which 
combination in its elaborated form is known as the rail- 
way system of the present time. 

Living as we do in the midst of conveniences of transit, 
the mere belief in the possibility of which would, fifty 
years ago, have made] a man a fit inmate for a lunatic 
asylum, we are apt to lose sight of the complexity of the 
problem that has been solved and to forget the all-im- 
portant part which science has played in rendering such 
a state of things not only possible, but an accomplished 
fact of so familiar a nature as to have become a necessary 
part of our very existence. But when it is remembered 
that upon most of the lines of railway in and around 
London several hundred trains are running/laily 1 at inter- 
vals varying from three minutes to half an hour, that each 
of those trains requires a separate series of signals only 
to protect it from collision, and that interspersed with the 
regular traffic “ specials,” “ light engines,” and trains out 
of time have to be provided for and protected against (to 
say nothing of the goods traffic, or, of shunting, crossing 
and junction operations), it will be readily understood 
that traffic management, holding in its hands the power 
of life and death, is no easy task ; and that without some 
very elaborate combination of sound administrative 
organisation with scientific instrumental aid, the traffic 
of a single hour would soon become an inextricable 
tangle of confusion. 

Notwithstanding the great importance of the subject, 
involving as it does the safety of millions of human lives, 
it is somewhat surprising that technical literature should 
hitherto have been devoid of a work upon the very 
essence of safety in railway working— the application of 
the electric telegraph and of electric signalling to traffic 
management This need has now been very ably sup- 
plied by the work before us, every page of which bears 
upon its face the evidence of being written by a thoroughly 
practical master of the subject in all its details and rami- 
fications, and at the same time by one who possesses an 
exceptional power of making the subject clear to his 
readers. 


. In a handbook of a particular application of electricity 
it is refreshing to find that no valuable space is occupied 
by matter to be found in every elementary text-book of 
physics, that neither Thales with his amber nor Galvani 
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with his frogs are even mentioned, and that description* 
of the various forms of the voltaic battery find no place 
in the book. The author presupposes that the necessary 
elementary knowledge is possessed or can be obtained 
by his readers, and disposing in one page of a few neces- 
sary introductory definitions plunges at once into his 
subject. 

The work is arranged in three principal divisions 
(1) Speaking telegraphs; (2) Block signalling; and (3) 
Miscellaneous appliances. Under the first division a 
chapter is devoted to descriptions of the various speaking 
instruments and of the methods by which they are worked. 
The second chapter treats of signalling regulations, and 
while being of special value to all professionally engaged 
in railway working must prove most instructive and inter- 
esting to outsiders, who are thereby let into some of the 
technical mysteries of telegraphy. Every one is familiar 
with blank spaces left at the head of the telegraph forms 
issued by the Tost Office, against which are printed the 
words u Prefix,” “ Code time,” “ Words,” &c., but compa- 
ratively fe w know their meaning. The Prefix to a telegram 
is a signal letter or abbreviation to indicate the character 
of the message which follows, and therefore the order of 
its precedence for transmission. The Code time is a 
similar abbreviation to indicate the exact time at which a 
communication is handed to the telegraph clerk for trans- 
mission ; and the space marked “ Words” is set apart for 
signalling to the distant station the number of words con- 
tained in a message which gives to the receiving clerk a 
check upon his correct reading of the signals by which 
the communication is transmitted. 

In railway telegraphy the prefix D.R. (Danger) gives 
to the message precedence over all others, and should 
never be employed except in cases of great emergency. 
Other prefixes SP. (for special service), DB. (for 
ordinary traffic), and various others arc employed in 
railway signalling, by which the degree of its urgency is 
indicated before the message itself is transmitted. 

The system upon which the Code time is abbreviated is 
very ingenious, and will be readily understood by refetring 
to Fig. 1, which wc have borrowed from Mr. Langdon’s 
book. Opposite the hour figures on the dial of a clock arc 
placed the twelve letters, A, B, C, D, E, F, G, 11, I , K, L, 
and M, and against the four minute divisions between the 
hour figures, are placed the letters K, S, W, X, which, as 
will be seen in the sketch, are repeated all round the dial 
A simple time-code is thus obtained, by which any hour or 
minute throughout the day can be expressed in from one 
to three letters ; thus 2 o’clock would be signalled by B, 
2.45 by BI, and 7.12 (the time shown in the figure) by 
G, B, S, that is, G for seven hours, B for ten minutes, and 
S for the remaining two minutes to make up the twelve. 

The technical regulations for railway telegraphing and 
traffic management are treated very fully. In this the 
author’s large experience from having had the superin- 
tendence of the telegraphs of one of the most important 
lines of railway in the country is most apparent and gives 
great weight to his remarks, which ought to be committed 
to memory by all concerned in the management of rail- 
ways ; for if rigidly enforced and carried out, railway 
accidents would become well-nigh impossible, except from 
failure of instruments, from the breaking-down of rolling- 
stock, of from damage to permanent way. 
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The second division of the book is devoted to the con- 
sideration of the block system, first conceived by Sir 
William Fothergill Cooke, and to the instruments and 
regulations by which that system which is the great 
guardian of the safety of railway travelling is carried out. 
It begins with a short historical notice of the subject, and, 
after explaining some of the elementary principles upon 
which the various instruments are constructed, proceeds 
to describe the different systems for carrying the block 
s>stem into effect The chapters devoted to this subject 
are embellished by a large number of excellent illustra- 
tions ; each s>stcm being treated in a chapter to itself, 
which is a tolerably complete treatise on the subject. 


of sections or “ blocks,* 1 and the traffic is so regulated that 
it is impossible for two trains to be in the same section 
at the same time. As a train enters one section the 
signal behind it is set at danger, and is not lowered until 
the train has passed into the next section, which is 
similarly protected, and thus throughout* the whole of its 
course a train cannot follow it at a distance less than the 
length of a section, or the distance between signal and 
signal. This is the one principle of the block system 
and all the various arrangements devised by different 
inventors differ only in the details by which it is carried 
out. 

In Rousseau's arrangement, which may be taken as a 



The beautiful arrangements of Mr. Trccce, in which 
the indications of the signalling instruments as well as 
their manipulation arc identical with those of the outdoor 
signal?, arc clearly described, as well as the systems of 
Mr. Walker, of Messrs. Tyer, and of Mr. Spagnoletti, all 
of which are very extensively used in this country. The 
system of Messrs. Siemens Brothers so largely employed 
on the Continent, a description of which concludes this 
part of the book, is specially remarkable for the fact that 
in it batteries are dispensed [with, the necessary electric 
currents for working the instruments being derived from 
small magneto-electric machines. 


A 



— 

r 1 *• 

a? 

Fig. a. 



type of the automatic systems of block signalling, the 
train in its progress depresses treadles on the line, which, 
by making electrical contacts with suitable apparatus, 
set the signals at danger as the train enters one section, and 
releases them as it passes into the next. A general idea of 
this system may be obtained by referring to Fig. 2, in which 
A, n, and c represent three signals, and the spaces a b and 
b c two sections of the line ; at a is a treadle by which A is 
set at danger, and at a is another by which it is released ; 
similarly a treadle at b sets the signal u at danger, and a 



The various schemes that have been devised for making F 1G + 

the train work its own signals, either by depressing j second at b' lowers it to the all clear position. A train, 
* treadles ” on the line, or by otherwise making electrical j therefore, in passing a , which it does just before entering 
contacts, form a very interesting chapter, in which the a b, will block that section against following trains by the 
systems of Mr. Imray, of London, of Mr. Rousseau, of signal a ; travelling to b it will, in passing 6, set b at 
New Yoik, and of Dr. Whyte, of Elgin, are described danger, and not until it passes <*', when it is well out of 
and rendered clear by means of drawings and diagrams the section a b, can the signal a be set at all clear , 
of the apparatus. pern^tifff a following train to enter a b. 

The essential principle of what is known as the block- Infhe system of M. Brunius, which is under trial on 
system, is the insuring of there always being a certain the state railways of Sweden, telegraphic co mmun i c ation 
distance between two trains travelling on the same line of is made between the stations and the engine of the train, 
rails. To cairy this out the line is divided into a number so that not only .can ordinary signals be transmitted tc 
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tbe engine-driver, but he can receive instructions by 

telegraph. . 

Misce llan eous appliances employed in railway tele- 
graphy are treated in the third division of Mr. Langdon’s 
book, and an interesting chapter is devoted to the various 
« signal repeaters " and “ light recorders.” By the former, 
which were first employed by Mr. Preece, the position of 
the out-door signals is reproduced in miniature within 
the signal box. so that the signalman knows at once if 
the outside signals are correct Light recorders are 
instruments which give warning, within the signal box, of 
the extinction of the light of the outside night-signals. 
Of these several forms have been devised but they all 
depend upon the expansion of metallic substances when 
subjected to the influence of heat and their subsequent 
contraction when that heat is removed. Fig. 3 is a cross- 
section of the transmitting portion of one of these instru- 
ments, in which B represents a concave disc of copper 
attached by its edge to the ring A A, a short distance above 
the flame of the lamp. When the light is out the lever D 
rests on the contact screw attached to the arm r (as 
shown in the figure) and the circuit is closed between 
the “line” and the earth, and an electric bell is set 
ringing in the signal box at the same time as an instru- 
ment indicates the words “ Light out!' When, however, 



S 

Fig. $. 


the plate B is heated by the flame below it, it becomes 
expanded, lifting the stud c, which, pressing against the 
lever d, lifts it off the contact screw, thereby breaking the 
circuit. The bell ceases ringing and the indicating instru- 
ment falls back to the signal “ Light in? 

Figs. 4 and 5 represent a different arrangement for pro- 
ducing the same result, in which the contact-maker con- 
sists of two compact bars of dissimilar metals, constructed 
after the manner of a metallic pyrometer, and united 
together at the end A with the similar metals facing one 
another. By this arrangement the arc of motion is largely 
increased and the instrument is in consequence rendered 
more sensitive. Under the influence of heat the bars 
curve in opposite directions, as shown in Fig. 5, but on 
the light becoming extinguished their differential contrac- 
tion brings them to the position shown in Fig. 4, contact 
is established, the bell rings, and the signal * Light out? 
is transmitted to the receiving station. 

The important subjects of the interlocking of points and 
signal levers, of level crossings, and the working of rail- 
way yards, all find their place in Mr. Langdon’s book ; 
and very interesting chapters are devoted respectively to 
the various kinds of electric bells, to lightning protectors 
or telegraphic instruments, and for the methods devised 


by different inventors and adopted by different railway 
companies for establishing intercommunication in trains. 

It is not easy within the limits of the space at our dis- 
posal to do anything like justice to Mr. Langdon’s most 
useful work, which is a thorough exposition of the subject 
in all its branches by one who not only has had a very 
large practical experience of the application of electricity 
to railway working, but who has the gift of clear descrip- 
tion and a power of interesting his readers. 

To all engaged in railway management whether 
directors, engineers, traffic managers, station-masters, 
signal-men, engine-drivers, or guards, Mr. Langdon's 
work will become a necessary text* book and book of 
reference, and the general scientific reader will find it 
most interesting and instructive. We must congratulate 
its author upon having put so much valuable information 
in so small a space, and its publishers upon having issued 
it in so cheap and attractive a form. C. W C. 

TROLLOPE'S "SOUTH AFRICA" 

South Africa . By Anthony Trollope. (London : Chap- 
man and Hall.) 

T HERE are probably few of our Colonies the rela- 
tions of which to one another are so little understood 
by the general public as those of South Africa, and none 
where events of so extraordinary a nature have occurred 
within the last few years. There are few Englishmen, 
therefore, by whom these charming volumes will not be 
read with delight and interest, coming as they do from a 
man of so much experience and of such liberal views as 
Mr. Trollope. The arrangement of the book is good and 
clear, each of the colonies being treated separately ; a 
few chapters being devoted to a general introduction, 
and a few to the native tribes. The author has been led 
thereby into a somewhat unnecessary, possibly uncon- 
scious, repetition, when introducing each new district to 
his readers. This clearly arises from the fact that the 
origin of each colony is the same— the desire of the Boers 
to free themselves from British rule, their consequent 
occupation of new lands beyond the English border, and 
the necessity of our ultimately stepping in to govern them, 
both for their own good and for that of the natives. Mr. 
Trollope states that the objects of his interest are men 
and women, and it is to learn their condition, both 
socially and politically, that he visited South Africa. 

Cape Colony, the oldest, largest, and most flourishing 
one, contains at present about 750,000 inhabitants, one 
third only of whom are white, and of the latter but one- 
third are English. These numbers indicate at once the 
very slow progress of the colony, and show that it 
is far from popular amongst emigrants, which Mr. 
Trollope thinks is due to the fact that here, and here 
only, the white labourer has to compete on equal terms 
with the native. The country seems closely to resemble 
the Riviera, though on a larger scale, both in scenery 
and capabilities. A great deal of the best lands, about 
80,000,000 acres, is in private hands, of which only 
550,000 acres are cultivated, being 1- 145th of the private 
lands, and not one- fourteenth as Mr. Trollope has it 
The great drawback to the country is the want of irriga- 
tion works when almost every European plant could be 
grown. # Amongst other things, has not the cultivation of 
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the olive been tried ? We have nowhere seen any account 
of such an attempt. One would suppose that it would 
grow well, and in that case could not fail to be very re- 
munerative. The people are well-to-do, and the rate of 
wages is good. When one, however, compares what is 
done here and in the United States in the way of irriga- 
tion works, in the scientific investigation of the country 
with reference to mining and agricultural pursuits, and 
in the collection and examination of the objects of scien- 
tific interest, one cannot but feci that there is a sad lack 
of enterprise and energy in the colony. The Cape Town 
Museum seems to be in a semi* starved condition. 

The white population of Natal is almost entirely 
English, the Dutch having withdrawn for the most part 
as soon as the English Government decided on interfering. 
Sugar seems likely to form the staple of the colony. It is 
cultivated with the aid of coolie labour, although the 
Zulus are to the white population as sixteen to one. 

In the Transvaal and the Orange Free State the Dutch 
form the agricultural, the English the town and trading 
population. Mr. Trollope seems to possess that genial 
disposition which draws out the bright side of the people 
with whom he is brought in contact. Although, therefore, 
he finds the Boer wanting in cleanliness, education, 
sociability, and enterprise, he finds in him many good 
points, and is far from thinking him so bad or so hopeless 
as the author of “ The Great Thirst Land.” The Boer 
has improved of late years, and in some cases consider- 
able pains are taken with the education of the children. 
As Mr. Trollope says, “The Dutch Boer is what he is, 
not because he is Dutch or because he is a Boer, but 
because circumstances have isolated him.” 

Three chapters arc devoted to the diamond diggings, 
and a very interesting plan of the great Colesberg Kopje 
is given. The author has very little sympathy with 
diamond-digging, and the only satisfaction lie finds there 
is the civilising influence which the employment of so 
many natives cannot fail, in time to exert Mr. Trollope 
has devoted considerable thought and attention to the 
native question. His opinion is one well worthy of atten- 
tion, though it is not likely, he thinks, to be regarded 
with favour either by Exeter Hall or the Colonists whose 
lands lie uncultivated for want of labour. He visited 
several of the Missionary Institutions, all of which, with 
the exception of M. Esselin’s self-supporting one at 
Worcester, seem to have been more or less failures. He 
thinks that work, steady and regular but voluntary, will 
be found to be the best and most effective civilising 
agents. Unfortunately the natives’ wants arc so few and 
ao easily satisfied, that there is at present no spur to 
regular work. 

The account of Bloemfontein as a sanatorium for con- 
sumptive people is that of a man of heroic mould” 
equal to the feat of dining twice daily, such as Mr. 
Trollope must be, seeing that at his age he makes light 
of, and seems to have enjoyed, the rough travelling by 
mail-carts, cape-carts, and otherwise, of considerably 
over two thousand miles. One regrets that he has not 
mentioned whether there is here the same change between 
morning, midday, and evening climate as he observed at 
Pretoria ; also whether he came across any consumptive 
people, and how they fared. He also forgets that deal 
benches and chairs constructed with an equal regard to 


human anatomy, judging from the feet that easy chairs 
cost 13/. 1 or. each, are not the seats most likely to conduce 
to the comfort of an invalid. 

An excellent map accompanies the book. The type 
paper, and “ get-up ” are all that can be desired, and the* 
number of misprints is small W. J. l. 


OUR BOOK SHELF 

The Science of Language. By Abel Hovelacque. Tran- 
slated by A. H. Keane. (Chapman and Hall, 1877.) 

We have already had occasion to review at length the 
original French text of this work, which is now presented 
in an English dress. M. Hovelacque is one of the most 
distinguished representatives of the school of comparative 
philologists who would include their study among the 
physical sciences, and his book illustrates both the faults 
and the excellences of the view he upholds. In spite of 
the limitations thus introduced into the science of 
language, in spite, too, of the many inaccuracies which 
occur in his descriptions of the various groups of language 
at present existing in the world, the dearness and vigour 
of his style make his book one well worth translating, 
and it is satisfactory to see that it has been put into 
competent hands. Mr. Keane has added to the value of 
the work by a philological map, and a tabulated list of 
the languages described by M. Hovelacque, together with 
their characteristics and geographical position. From 
time to time, too, he has introduced foot-notes and even 
insertions in the text ; many of these give fresh informa- 
tion or correct the statements of the author ; others of 
them, however, had better been left unwritten. Thus his 
reference to Raabe’s attempt to connect Aryan and 
Semitic grammar is not very happy, and he is unfair 
towards his author when lie accuses him of inconsistency 
in being at once a Darwinian and a polygenist. No 
doubt “ the impossibility of reducing man now to, say a 
mollusc, is no argument against the original identity of 
man with a mollusc ” (or rather of his descent from the 
same form of life as a mollusc) ; but that is because there 
are intermediate links and stages of development between 
the mollusc and man, and M. Hovelacque believes— and 
with good reason— that such intermediate links do not 
exist between the manifold families of speech that arc 
scattered over the world. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, .Wither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 

Pio notice is taken of anonymous communications . 

[ The Editor urgently requests correspondents to keep their letters at 
short as possible. The pressure on his space is so great that it 
is impossible othenvise to ensure the appearance even of com • 
vi unications containing interesting and novel facts,] 

Age of the Sun in Relation to Evolution 

lr ha*. U*en urged by Mr. Plummer (pp. 303 and 300) as a 1 
fundamental objection to the theory that Min-Murs arc formed ' 
from the collision of stellar mosses, that if the theory l>e true * 
there ought to be many of the stars moving with great velocities, £ 
which he affirms is not the case. But I am unable to understand | 
upon what grounds he liases his n^ertion. 1 freely admit that , 
if it could Ik* proved that none of the stars ha^, as he seems to 1 
suppose, a pro|»er motion ot in »re than thirty or forty miles jxrr % 
second, it u ould at least Ik* a formidable difficulty in the way of & 
aeccjHiug the theory. For it would indeed be strange, as Mr. K 
Plummer rcinarU, “ tlur amid all the diversity of dimensions of R 
the henvjg^fTVHbc' , it should invariably happen that the resultant ■ 
tuoveiuem < of the combined masses should tie reduced to such ■ 
insignificant figures as the above.” But how does Mr. Plummer §f’ 
arrive at the conclusion that something like this must invariably V 
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have taken place? I fear that before his objection can be fair!? 
urged something more definite must yet be known as to the rate 
of motion of the stars. 

All that we are at present warranted to affirm, 1 presume, is 
simply that of the comparatively few stars whose rate of motion 
has been properly measured, none has a motion greater 
than thirty or forty miles per second, while nothing what- 
ever is known with certainty ns to the rate of motion of the 
greater numbers of stars. Before we can ascertain the rate of 
motion of a star from its angular displacement of position in 
a given time we must know its absolute distance. But it is only 
of the few stars which show a well-marked jiarallax that we 
can estimate the distance, for it is now generally admitted that 
there is no relation between the apparent magnitude and the real 
distance of a star. AH that we know in regard to the distances 
of the greater mass of the stars is little mnre than mere con- 
jecture. Even supposing we knew the absolute distance of a 
star and could measure its amount of displacement in a given 
time, still we could not l>c certain of its rate of motion unless 
we knew that it was moving directly at right -angles to the line 
of vidon, and not at the same time receding or advancing to- 
wards us ; and this we could not determine by mere observation. 
The rate of motion, as determined from its observed change of 
position, may be, say, only twenty miles a second, while its 
actual velocity may lx; ten times that amount. 

By spectrum analysis it is true wc can determine the rate at 
which a star may be advancing or receding along the line of 
sight independently of any knowledge of its distance. But this 
again does not give us the actual rate of motion nnle-s we are 
certain that it is moving directly to or from a*. If it is at the 
same time moving transversely to the obser\er, its actual motion 
may be more than 100 miles per second, while the rate at w hich 
it is receding or advancing, as determined by s]K*ctruni analysis, 
may not be tw enty miles a second. But in many ca^es it would 
be difficult to ascertain whether the star had a transverse motion 
or not. A star, for example, 1,000 time> more remote than 
a Centanri, that is, twenty thousand billion miles, though moving 
transversely to the observer at the enormous rate of 100 miles 
]>er second, would take upwards of thirty year* to change its 
position so much as 1" and 1,800 years to change its position l\ 
In fact, wc should have to watch the star for a generation or 
two before wc could lx; certain whether it was changing its 
position or not. And even after we had found with certainty 
that the star was shifting, and this at the rate of 1' in 1,800 
years, wc could not, without a knowledge of its distance, express 
the angle of displacement in miles. But from the apparent 
magnitude or brilliancy of the star we could not determine 
whether its distance was ten times, 100 times, or 1,000 times 
that of a Centauri and consequently we could form no conjec- 
ture as to the actual velocity of the star. If we assumed its 
distance t<» be ten times that of a Centauri, this would give a 
transverse velocity of one mile per second. If we assumed its 
distance to be 100 times that of a Centanri, this would give ten 
miles a second as the velocity, and if 1,000 times, the velocity 
of course would l»e 100 miles per second. 

As there are but few of the stars which show a measurable 
parallax and having no other reliable method of estimating their 
distance^, it follows that in reference to the greater number of 
the stars neither by spectrum analysis nor by observation of 
their change of position can w-e determine their velocities. 
There does not therefore appear to be the shadow of a reason 
for believing that none of the stars has a motion of over thirty 
or forty miles per second. For anything that at present is 
known to the contrary, the majority of them may possess a 
motion enormously greater than that. 

1 fi° wever t au important point w hich seems to lx: 

overlooked in Mr. Plummer’s objection, viz., that unless the 
greater jjart of the motion of translation be transformed into 
neat, the chances are that no sun-star will lie formed. It is 
necessary to the formation of a sun which is to endure for 
millions or years* and to form the centre of a planetary system 
like ouro» n that the ma&ses coming into collision should be 
converted into an incandescent nebulous mass. But the greater 
ancon verted into heat, the less is the 
{**j**.°f ^^^on being attained. A concussion which 
f rt r*r^ eaVC |!i 1 L?y^ t f r P 01 * the motion of translation untrans- 
a ,f cnc ^ rule to produce merely a 
c whldl forth for a few years or a 

few hundred years, or perhaps « few thousand years, and then 
dieotL In fact we have had sevml good examples of soefa 


since the time of Hipparchus. Now, although it may l*e true 
that according to the law of chances, collisions producing tern- 
porary stars may be far more numerous than those resulting in 
the formation of jx:rmanent stars, nevertheless the numlter of 
those temporary stars observable in the heavens may lie perfectly 
insignificant in comparison to the numlx:r of ]*ermanent stars. 
Supjxisc there were as many as one hundred temporary stars 
fuimed for one |x:rmancnt, and that on an average each should 
continue visible for 1,000 years, there would not at the present 
moment be over half-a-dozen of such stars visible in the heavens. 

Jam ts Ckoi.l 

The Age of the Earth 

With reference to the ingenious suggestion by Mr. Preston, 
on the earth’s orbit having been practically diminished by ethe- 
real retardation, there are a few other points to lie considered, 
1. That the minor planets could never have passed the major 
planets, os they would be certainly caught by them during the 
immense number of revolutions in which their orbits would be 
nearly equal. Therefore the earth cannot have dropped in from 
much farther than Jupiter’s present orbit ; for if during its revolu- 
tions it came within one-sixth of the distance from Jupiter that it 
now is from the sun, it would be mastered by Jupiter. 2. Hr the 
retardation of Encke’s comet it seems that if the comet had the 
same orbit os the earth, its distance from the sun would diminish 
about per year. But for any appreciable lengthening of 

the earth’s life-period, the earth must have started much more 
than one-tenth farther from the sun than it now is ; that is to 
say, it must fall in much quicker than at the rate of its present 
distance from the sun in 10 8 years. This shows that the indi- 
vidual portions of Encke’s comet must be much more than two 
miles in diameter, even supposing it to have as great a 
mean density as the earth, and to consist of a shower of 
solid meteors. Thus if the earth’s history should be length- 
ened by any important amount fiom this cause, the nucleus 
of Encke’s comet must consist of a shower of bodies of as great a 
density as the earth, and of a considerable size, each weighing 
very much more than 100,000,000 tons. And considering that 
there must be thousands of such bodies to compose it, the total 
mass would be greatly beyond what is considered possible. 3. 
If the earth had drawn much nearer to the sun, the asteroids 
must have come in from a very much greater distance ; and yet, 
though they differ greatly in size, ihey arc all groujied closely 
together, whereas we should find then sorted out very much more 
widely, and a vast quantity of them retained by Jupiter as 
satellites. 

The solar system appears to be really a quinary system of 
stars ; the major planets being analogous to the sun in their 
characteristics of density, distances and proportions of satellites, 
and other elements, the minor planets being the sun’s satellites. 
Thus it is seen that the uniform law of satellites is to regularly de- 
crease in volume both close to, and farthest from, their primaries ; 
the series manifestly terminating in asteroids in the case of the 
sun and of Saturn. 

In the whole of the present discussion of the earth’s age, what 
Is the reason why only one out of several different limits is con- 
sidered ? 1. The decrease of temperature in the earth. 2. Tidal 

retardation. 3. The cooling of the sun, which is recognised os 
being the weakest of the three. 4. A uniform diffusion of tem- 
perature in the earth, which gives a limit, not for life, but for 
the separate existence of the earth. The close agreement of the 
limits of life history given by these first three methods is a very 
strong argument in favour of each of them j for if there is even a 
possibility of 1 in 5 that each separately is wrong, it would be 
less chance than 1 in 100 that the concordance of all three was 

Is there anything so stable and certain in geologic time— 
when we remember that levels permanently alter as quickly as 
ten feet per century — that rainfall (and therefore denudation) 
depends mainly on the almost unknown changes in tne sun s 
heat, a slight increase of rainfall making much japidity 

of denudation — and that accumulation of peat and stalactite ought 
well become proverbial for its variability— when all these un- 
certainties are remembered, is there anything solnduDMawe ** 
to warrant our throwing all the odium of incorrectness on the 
cosmiad chronology, and seeking to square it with geological 
^oppositions ? W. M. Flinders Petrie 

jBromky, Kent 
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The “ Burjrdice ” 8quaU 

The loss of H.M.S. Eurydice on the 24th ult. may perhaps 
give a melancholy interest to a plain statement of the facts con- 
nected with the meteorology of that day. 

The squall in which she capsized was one of a common class 
which occur when, after a long steady fall of the barometer, the 
mercury pauses for a few hours before commencing to rise. 
These squalls differ considerably from simple squalls, and are 
frequently complicated, as in this case, with small secondary 
cyclones. 

Since the 20th inst. the general type of weather over our 
islands had been very uniform, an area of high pressure being 
constantly found over the west of Ireland, with a constantly low 
pressure near Stockholm giving cold north-west winds, conditions 
which are very common in the month of March. But while the 

f 'eneral shape of the isobaric lines remained constant, the alwo- 
ute pressure over the whole area had been diminishing rapidly 
till tne 24th inst. On the morning of that day, the centre of a 
cyclone was near Stockholm, while no less than three secondary 
depressions were influencing Great Britain, and by 6 r.M. the 
whole system had gathered itself into two small cyclones whose 
centres were near Yarmouth and Bergen. 

Such a development of secondaries with a north-west wind is not 
common, and is always associated with exceptionally wild and 
broken weather, of the kind which gives heavy local rainfall, 
with squalls, or violent cold thunderstorms, but not widespread 
or destructive gales. 

In London the changes above described were well shown by a 
steady fall of the barometer from the 21st inst., which amounted 
to an inch at 3.45 J'.m. on the 24th. As a heavy squall came 
on then, the barometer jumped uj> suddenly two-hundredths of an 
inch, as is often the case in squalls, and then fell slowly in about 
a quarter of an hour to its former level, where it remained sta- 
tionary till about 9 r.M., after which it rose steadily. The 
Nquall, which lasted about twenty minutes, was followed by 
very threatening-looking weather, during which the wind ])er- 
haps backed a little to west-north -west, but at 4.40 r.M. it 
shifted to north -north-east and became strong, with heavy snow, 
till 5.20, when the weather moderated, the whole l>eing evi- 
dently due to the complicated actiou of one of the secondary 
depressions before mentioned. 

Materials arc still wanting for tracing the connection between 
the squall in London at 3.45 r.M., ami that at Vcntnor at the 
same nour, but squalls often do Occur simultaneously at distant 
places in connection with the trough of great non-cyclonic baro- 
metric de]iressions. The question ot any such relation lias not 
yet been worked out, and its solution presents great difficulties. 

On the whole, then, the squall in which the Eutydice was lost, 
though of a common type, was somewhat exceptional in sudden- 
ness and violence. KAL.ru AukrckoMdy 

21, Chapel Street, S.W., April 3 


Leidenfrost’s Phenomenon 

A FXW days ago 1 was examining the “ rosette " formed by a 
spheroid of water in a hot platinum capsule, and noticed that 
the outline was not a continuous curve, as is generally represented 
in books, but was “ beaded " with re-entenng angles as shown by 
the oontinuous. lines in figures a,. b„ q, whue the curve of 



each bea d could be distinctly traced within the drop, forming a 
“fluted ” outline, shown by the dotted lines in the seme figures. 
It was at once manifest that both the M beaded” and “fluted” 
figures were produced by the superposition of the retinal images 
of the drop in two extreme conditions of vibration; that, 
in the case represented by A* the drop was really vibrat- 
ing like a bell which is sounding its first harmonic above 
its fundamental note, and therefore pos s esse s six ventral 
segment^ the extreme loans —m o d being r s pr es yte d by 


Aj end A, respectively, and that B, and q represent the 
appearance of the drop when vibrating like a bell which 
is sounding its second and third harmonic respectively To 
verify this a spheroid of about five-eighths of an inch in diame- 
ter was produced; and as soon as the beaded decagon, c.. was 
jteadily maintained, the room was darkened, and the sp&roid 
illumi n a t ed by sparks from Holtz’s machine. Immediately the 
curvilinear pentagons q and q were apparent, and frequently 
the vibrations continued perfectly steady for several 
When the drop hod diminished in size the mode of vibration 
changed, and the crosses represented by B t and b, appeared when 
the sparks p ass ed ; on opening the shutters the beaded octagon b. 
appeared almost perfectly steady in the capsule. The figures a,* 
Aj, and a, were obtained in the same manner, and with a larger 
spheroid twelve and sixteen beads were obtained, presenting 
respectively curvilinear hexagons and octagons when illuminated 
by the sparks. In one case a small spheroid presented a very 
large number of beads in its outline ; but on examining it with 
sparks it was found to be produced by the crosses Bj and q 
routing very rapidly about s vertical axis. Two or three par- 
ticles of carbon introduced into a spheroid remained for a long 
time close to the surface of one 41 ventral segment,” like lycopo- 
dium powder ou a Chladni’s plate, and when they escaped from 
it were ensnared by the next segment. The figures observed 
when the spheroids were illuminated by sparks were fully as 
exorbitant as those shown at A t , a„ B lt b„ q, and q. 

If the spheroidal form be due to the combined action of 
gravity and surface tension, it is obviously to the latter force that 
we must look for the production of vibrations when, by any 
accident, the spheroid is disturbed. The amount of steam 
produced from the under-side of any 41 ventral segment ” will, 
of course, be greater the greater the surface exposed ; and when 
this is a fresh surface, will increase as the surface becomes heated 
by exposure. Hence the amount of steam escaping from beneath 
a 44 ventral segment ” will be greater as it is contracting towards, 
than when it is moving from, the centre of the spheroid, thus 
supplying, on the whole, during each vibration an impulse in the 
direction of motion. It seems unnecessary to look farther for a 
supply of energy. Wm. Garnett 

Cavendish Laboratory, Cambridge, March 15 


Trajectories of Shot 

Having observed a letter in Nature, vol. xvli. p. 401, in 
which extracts from a paper of mine are commented upon by the 
Rev. F. Bashforth, 1 trust you will let me moke a few remarks 
by wav of explanation. 

In the paper referred to I was trying to weigh against one 
another the merits of different methods of finding the trajectories 
of shot, the calculation? being, of course, based upon Mr. Bash- 
forth’s tables ; and the method which I liked the best did not 
contain the equation (a), which is the text of Mr. Bashforth’s 
letter. Now without doubt the method 1 preferred had faults of 
Its own, but it was a sort of argument in its favour if 1 could 
show that the other methods were not faultless, and in particular 
if I could show that the equation (a), which is the key of those 
other methods, had no merit* of severe accuracy to set off against 
certain defects which 1 thought it might fairly be charged with. 

The objections 1 had to the equation (1) are partly set forth in 
the first extract quoted by Mr. Bashforth ; but one great objec- 
tion to it is the tediousness of its application in practice. Mr. 
Bashforth appears to be greatly offended with ay description of 
the way the equation is used, viz n that it is a process of guesting. 
But he cannot pretend that he has solved the equation according 
to any strict method ; he has only guessed at a solution which 
falls in more or less with his tables. It seems to me he is here 
quarrelling about a mere name, beca use the process he describes 
and indeed illustrates is practically the process I describe, and it 
is idle on his part to give me the information con taine d in his 
letter, because I am very well aware that the second guess gives 
a better remit than the first But as regards the amount of 
accuracy belonging to the equation, I must still hold by the 
substance and tendency of my remarks on subiect excep t 
in my unfortunate use of the epithet “dangerous,” whichl 
admit was extreme. I frankly confess that the force of the 

argtuMBL^afced from discussing the values of ~ is materially 

weakened when those values are numerically exhibited and com- 
pared with the tables. At the same time, when taken in con- 
nection witit the peculiar way the equation is used, the naah mq 
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u I make them roughly, do not convince me that the 
argument is without force. My chief criticism on the equation 
has two brandies 1. Mr. Bashforth has nowhere proved that 
be ii entitled to use the * belonging to the mean velocity over the 
arc. 2. Granting that he may use that k t we have then to 
consider whether he has got r> and * to accord. F or my part, 
I do not feel the degree of certainty which Mr. Bashforth ex* 
presses about this, especially if the work is carried over a con- 
siderable arc. I will giant that his result comes near the troth, 
but assuredly he cannot be said to have determined •> accurately^ 
as he affirms. 

I can not help thinking that there is no real difference between 
Mr. Bashforth and myself for all that I have said against the 
equation (a) ***** be said in another form against the method that 
I prefer, and 1 willingly indorse the statement in the last para- 
graph but one of his l.tter. I may be allowed to add that all 
methods hitherto proposed of calculating shot ranges seem to 
me too difficult for common use, and I believe what would really 
be a boon to the artilleryman is a book of trajectories drawn to 
scale. This might be accomplished very well by Mr. Bashforth 's 
tables and methods in the hands of some one competent to use 
them, the .simpler methods, as I think them, intioduced by me, 
being also of some service. 1 trust this will be done when the 
resistance to shot moving with low velocities has l>een ascer- 
tained, as I bear it is to be, by a series of experiments under 
Mr. Bashforth’* superintendence. 

Allow me in conclusion to express my regret that 1 should 
seem to have been reviewing in a hostile spirit any part of the 
work done by Mr. Bashforth at Woolwich. 1 will only assure 
h m that nothing could have been further from my thoughts than 
to do so. W. D. Nivkn 

Trinity College, Cambridge, March 30 


Thu Daylight Meteor of March 25 

A correspondent in Nature dcscriU'd the falling of a 
daylight meteor on Monday, March 25. 1 have rtvcivcd infor- 

mation rcsjiecting thi> meteor from five per M»ns who wit lies cd 
its fall. 

Mr. McIntyre, who saw it from near 1 >un >t m- m Tyne ; Mr. 
Wood, banker, who saw it whilst leaving hL residence at 
Benton, near New castlc-on-Tyne ; Mrs. Hopper, from Gov- 
forth, one mile north of Newcastle; Mrs. I.upt>m, who saw it 
from a railway carriage at Brampton, near Carlisle; and Mr. 
W. Clarke, of New burn, who saw it at \Vall!><*ttlc, four miles 
west of Newcastle. All these observers agree in the following 
particulars : — 1 . That the meteor was visible at 10.20. 2. That 

it was very luminous with a white light slightly coloured. 3. 
that it fell at a slight inclination from E. to N\, and reached 
the horizon at or near the north point. 4. That the weather 
was dear und the sun shone brightly at the time the meteor was 
visible. T. B. Bark as 

26, Archbold Terrace, New castle- on- Tyne 


Meteor 

On the night of Tuesday, April 2, at about 7.55 o’clock, 1 
was standing with two companions, facing the north, when we 
were surprised to observe the ground before us suddenly lighted 
up, and our three shadow's sharply defined uj»on it. One of my 
friends exclaimed, “Why, there’s the moon come out.'” We 
turned round and beheld a wonderfully brilliant meteor descend- 
ing almost perpendicularly from about 5“ east of Betelgeux, in 
Orion, towards the most eastern of the three stars in the lielt. Its 
course was slightly zig-zag, its colour yellow' or orange, its apjarent 
size about half the diameter of the full moon. It vanished 
noiselessly before reaching the licit, and left no visible remains, 
nlu CI \ WC there appeared be a short trail of light 

behind it. About three minutes after its disappearance a 
rumbling sound was heard like distant thunder, from the same 
direction. \\ hether this was connected witii the meteor I 
cannot tell. If so it would indicate a distance of about forty 

?“?* to bear of this meteor from the neighbour- 
hood of Warwick. v 'r Mott 

Biretal Hill, Leicester 

T mcteor was by several Times correspondents. 

It made its appearance in Ursa Major, and after remaining 
stationary for a second or two between Orion’s Belt and Sirius, 
feU at a comparatively slow rate and in a direct line to die horizon. 
It was pear-uke in shape, seemed three or four times larger than 
Jupiter, and was intensely bright. U» colour changed from a 


silvery white to a pale red as it approached the horizon, where 
it disap)>eared behind a cloud, leaving a long track of light 
behind it.] 


To Entomologists 

As I have undertaken the section “ Arthropod 1 ” for the 
u Jakrcsberickt fi*r Anatomic und Ph vsiolo$ii % of Hoffmann 
and Schwalbe," and find some difficulty in obtaining English 
scientific journals (specially the entomological ones) here in 
Naples, will you permit me through your columns to request 
such of your readers as may have published papers on the 
anatomy , ontogeny* and pkyhcem\ of the / 4 *.r ;/W./, Afyriapotfa % 
Aracknoidcoy Prvtnickeaia, PoeciUofoda, ami Crustacea in 1877, 
or intend to do so in 1878 and the following years, to be kind 
enough to forward me a copy of the n, or at least to inform me 
of the fact? Paul M aykr 

Naples, Stazione Zoologica, March 31 


GEOGRAPHICAL NOTES 

Royal Geographical Society Medals.— The 
Founder’s Medal for 1878, of the Royal Geographical 
Society, has been awarded to Baron F. von Richthofen 
for his extensive travels and scientific explorations in 
China ; also for his great wore now in course of pub- 
lication, in which the materials accumulated during his 
long journeys are elaborated with remarkable lucidity and 
completeness. The Patron’s Medal has been given to 
Capt. Henry Trotter, R.E., for his services to geography, 
in having conducted the survey operations of the late 
Mission to Eastern Turkistan, under Sir Douglas For- 
syth, which resulted in the connection of the Trigono- 
metrical Survcyof India with the Russian Surveys from 
Siberia, and for having further greatly improved the map 
of Central Asia. Mr. Stanley, being already a medallist, 
is disqualified from receiving a similar honour, but he has 
been elected an honorary corresponding member, and is 
to receive the thanks of the Council for lus discoveries 

Africa. —With a view to facilitating the progress of 
the London Missionary Society’s contemplated expedition 
from the East Coast of Africa to Lake Tanganyika, the 
Rev. Roger Price, who had had long experience of roads 
and waggons in South Africa, was despatched to Zanzibar 
in 1876, to make investigations respecting a new route 
and new mode of travelling into the interior. He made 
the experiment of using bullocks and waggons in the 
place of fui%aziy and with so much success that it was 
resolved that the expedition should adopt that mode of 
conveyance for themselves and their goods, and a flourish- 
ing account of the new scheme was given before the 
Royal Geographical Society on February 26, 1877. Before 
the expedition arrived at Zanzibar in the summer of last 
year, Mr. Mackay, an agent of the Church Missionary 
Society, was reported to have cleared a road nearly, if 
not quite, as far as Mpwapwa, and it was supposed that 
the expedition would reach the Lake with great case. 
Their hopes, however, have been grievously disappointed. 
The roaa has turned out to be no road at all, and most of 
the oxen have died from the effects of the climate. Mr. 
Price returned to England some little time back, con- 
vinced, we believe, of the present impracticability of his 
bullock- waggon scheme, and sad to relate, it has been 
found necessary to revert to the old pagazi system, the 
curse of African travel. By latest accounts the expe- 
dition had formed a camp at Kirasa, in Usugara, on the 
edge of the high plateau, and about forty miles cast of 
Mpwapwa, ana there they intend to remain till after the 
rainy season.— Lieut. J. B. Wathier has been appointed 
to join the Belgian expedition at Zanzibar, which recently 
lost two of its members, MM. Crespel and Maes. He 
has visited Dr. Nachtigall at Berlin, to obtain the advice 
of the experienced explorer, and left Brindisi for Zan- 
zibar on the 5th inst. Dr. Nachtigall himself, as 
leader of the German expedition, is to start from St Paul 
de Loanda, and it is hoped that the two expeditions may 
meet in the centre of Africa. 
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C /ii tl»c 5U1 inst. Lieut, de Semelld left Bordeaux 
fur the purpose of setting out on his proposed journey 
across Africa from Seneganibia. The Society of 
Algerine Catholic Missions nas obtained from the Pope 
an authorisation to send two parties of priests into the 
interior of Africa; one, under the direction of Father 
Pascal, will establish a vicarint apostolique on the banks 
of Lake Tanganyika ; the second party, whose head is 
said to be Father Livinzac, will establish a similar 
organisation in the region of the Nyanzas. The missions 
will be scientific as well as religious. 

Arctic Exploration. — A wealthy Russian merchant 
M. SibiriakofT has offered the sum of 12,000 roubles 
to the Committee of the Dutch Arctic Expedition, 
on condition that the Committee should order that 
the Siberian coasts be specially explored by the 
Expedition. The Committee has, however, refused the 
offer, on the one hand because it was considered undig- 
nified to accept foreign help for a purely national under- 
taking, and on the other, beenu *.e the expedition has a 
specifically scientific and not a commercial object. This 
offer of M. Sibiriakoff seems unnecessary, seeing that 
the Siberian coast is likely to be explored this summer by 
Prof. Nordenskjdld in the Vega, We may remind our 
readers that this expedition set', out in the beginning of 
July, for the purpose of forcing the North-East Passage 
from Europe to Behring’s Str.iits, Prof. Nordenskjdld 
has made a thorough study of the records of Russian 
exploration along the north coast of Siberia, and con- 
cludes that in early autumn the ice retires from the coast 
as a rule, leaving a comparatively clear waterway. Even 
should the immediate aim of the expedition not be 
accomplished, we may expect large additions to our 
knowledge of the hydrography, geology, and natural 
history of these regions, which, from a scientific point 
of view, have been comparative!) unexplored. Prof. 
Nordenskjdld conjectures that a line of islands separates 
the Siberian from the strictly Polar Sea, of which we only 
know Wrangell Land and New Siberia ; he will endeavour 
to verify this conjecture. The proposal has been made 
in the first Chamber of the Swedish Reichstag to grant 
the sum of 22,000 Swedish crowns fur the Arctic Expe- 
dition projected by Lieut, Sandcbcrg, the costs of whose 
exploration in Lapland, to which ue have already referred, 
were defrayed entirely by himself. 

Cairo Geographical Society.— At an extraordinary 
meeting of this society on February 16 the question of 
its existence was discussed ; it had become almost ex- 
tinct from want of funds. It was proposed to join it to 
the Egyptian Institute, thereby much diminishing its 
working expenses, and putting it in an advantageous 
position for carrying on its work. We hope the scheme 
will be carried out, as the situation of the society places 
it in an unusually favourable position for carrying on the 
work of African exploration. 

South America. — Advices from Valparaiso state that 
Commander Paget, of Her Majesty's ship Penguin, com- 
municated to the captain of tnc port of Couuimbo that 
while passing through Messier’s Channel, on January 10, 
he saw a volcano in eruption, situated E. J S. (Mag.) of 
the southern extremity of Middle Island, English Narrows. 
It is supposed that this volcano is the cause of the subter- 
ranean noises heard by an exploring party from the 
corvette Magallanes, near Lake Santa Cruz, in the middle 
of December, and is the same as that believed to exist by 
the Argentine explorer Moreno. Apropos of the fore- 
going, says the Ttmpos, one of the most remarkable dis- 
coveries made by Chilian explorers is the complete disap- 
pearance of the Andes chain at the southern extremity of 
the continent. Messrs. Rodgers and Ibar crossed from 
Brunswick Peninsula, situated, according to the Argen- 
tines, to the east of the Andes, to the Pacific, arriving at 
a place called by Fitsroy the plains of Dianm without 


meeting with vestiges of the Cordillera. There are plains, 
more or less inclined, but only plains. 

Ethnography of Russia.— As Supplement 54 to 
Petcrmann's Mitthcilun^en , Col Rittich valuable and 
elaborate treatise on the ethnography of Russia has just 
been published, with a large map, coloured with the 
greatest care, and showing with wonderful clearness the 
many elements which go to make up the Russian 
population. 

The Yenissei.— To the April number of the Geogra- 
phical Magazine Mr. Seebohm contributes a paper on 
the Valley of the Yenisei, embodying some of the results 
of his recent voyage to that river. 

Thf. Whang-ho. — In the same number is the first 
instalment of an exhaustive paper on this river, with 
special reference to its double delta, by Mr. Samuel 
Mossman. 

Educational Voyage.— A voyage around the world, 
designed for students, is being arranged at Paris. It will 
last eleven months, over six months being devoted to 
various land excursions. Books, collections, &c., will be 
taken, and the entire programme will have instruction, 
rather than sight-seeing, in view. It is intended to depart 
on June 15. 

ParisGeographicalSociety.— The January Bulletin 
of this Society contains the first part of an important 
inquiry into the medical geography of the West Coast of 
Africa, by Dr. H. Key, and also the first instalment of a 
narrative of a journey in Cilicia in 1874 by MM. C. Favre 
and B. Mandrot. M. Nogueira gives a translation of a 
paper from the Portuguese on the South African river 
Cuncne. 

The Council of the Society of Geography has issued its 
list of candidates for the high office* of the society. It 
proposes to the member^ to elect Admiral La Rondure le 
Nourry, who has been voted six or seven times almost 
without opposition. But a number of independent mem- 
bers arc proposing, in opposition, the nomination of 
the present Minister of Marine. 

Depths of Lakes.— The bavarian Courier publishes 
an interesting comparative statement of the depths of 
lakes. Amongst European lakes the Achensee, in the 
Tyrol, heads the list. At some points the depth of this 
lake amounts to 77^ metres. The greatest depth of the 
lake of Constance i* about 300 metres, that of the 
Chiemsee about 141 metres, and that of theWalchen- and 
Kbnigssce, 188 metres. The measurements made about 
1S70 at the Dead Sea showed that at its deepest part 
the depth is 565 metre-, but if we consider that the 
level of this lake is already 429 metres below the 
level of the Mediterranean, then we find that the total 
depression in the soil here amounts really to 994 metres. 
The Lake of Tiberias is extremely shallow in com- 
parison ; on its eastern part the average depth is only 
eight metres, w'hile on the western side it lies between six 
and seven metres. In I^ke Baikal depths have been 
found which for a lake are truly astonishing. In the 
upper part of the lake the depth is 3,027 metres (about 
the height of Mount Etna), but downwards the bottom 
constantly descends, and near the opposite bank the 
depth amounts to 3,766 metres. This depth far exceeds 
that of the Mediterranean Sea, which at its deepest part 
measures only 2,197 metres. 

German Alpine Club.— The German and Austrian 
A I pen Verein, although comparatively young, has deve- 
loped a most praiseworthy activity in a variety of direc- 
tions. From the last general report we notice that it 
has a membership of nearly 7,000, and an annual income 
of 4 marks. The chief exertions are devoted to the 
erection ef shelter huts in the Alps, and maintenance of 
communications over the passes. It is, however, render- 
ing no slight service to the cause of geography, by the 
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gradual preparation of elaborate maps of the German 
and Austrian Alps. At present it is engaged on a map of 
the Salxkammergut, on a scale of 1 : 100,000. 


A LUNAR LANDSCAPE 

M essrs, gammon and vaughan, no. 28, 

Old Bond Street, have at present on view a picture 
in which the artist, Olafs Winkler, of Weimar, has 
endeavoured to represent a lunar landscape. Prof. C. 
Bruhns, of Leipzig, has assisted him in the parts of the 
treatment which are directly scientific. 

The painter has not trusted all to his imagination. 
He has, to the best of his knowledge and ability, sought 
to stick rigidly to truth, and to paint a lunar landscape 
such as it would appear, so far as human observa- 
tion has hitherto ascertained, to a human eye, were it at 
all possible for a man to be transplanted to the moon and 
observe through his earthly eyes, only for a moment, 
nature as she manifests herself on the surface of our 
satellite. From the merely artistic point of view the 
artist fears his task may be a thankless one, for since 
the moon has no atmosphere, there is neither aerial 
perspective nor diffusion of light, but it is precisely this 
point which should make our artist all the more inter- 
ested in this unique production. The shadow of a body 
in the foreground will appear quite as black as the sky itself 
which closes the landscape like a Hat steep wall, broken 
only by the quiet light of the stars. All lights appear 
equally strong at a distance and close at hand, and this also 
holds with the local colouring. In a word, there is want- 
ing in the lunar landscape that which lends to our earth 
perspective, richness ot tone, modulation, softness, and 
temper. It is our atmosphere we have to thank for 
most of the multitudinous coloured phenomena of the 
terrestrial landscape -phenomena which in our satellite 
are impossible. The sunlight falls upon the hills with 
blinding brightness, and cuts sharply across the deep 
black shadows. Its intensity rivals the electric light, 
and light effects of such a kind are far beyond the 
reach of our palettes. We must resort to some expedient 
to be able to introduce a medium between the extreme 
contrast of light and shade, a sort of half-tone, which, at 
the same time, must be the chief tone of the picture ; 
this Herr Winkler has sought in the light of the earth, 
the true “earthshine.” 

The artist has chosen the time of sunset, and the 
region he has selected lies in the northern part of 
the moon. The spectator is supposed to be on the front 
slope of a mountain, the continuation of which in the 
background comes out as a closed ridge. At his feet one 
of the numerous maria spreads out, filled up w ith rills, 
circular hills, and large and small crater^, stretching away 
to the distant mountain referred to. Before, us in the 
black sky, hangs the moon's moon, our earth. She 
sheds her pale, ash-coloured light over the rent, desolate, 
dead stone-fields. Only the highest points of the 
mountain-tops still glow m the light of the setting sun, 
no longer red, as here, but dazzlingly white, in conse- 
quence of the absence of atmospheric absorption. The 
earth is at the period of her course between Sagittarius 
and the Scorpion, An tares being nearly in the middle of 
1 11 P? CtUrc ’ Against his persuasion he has been com- 
pelled to make the milky way very weak, and the stars 
somewhat large in proportion to the earth. 

Herr Winkler, in a paper read at the last meeting of the 
Gorman Association, stated that his first impulse to 
undertake the picture was derived from Nasmyth and 
Carpenter s work on the moon. 

Our only criticism of the picture refers to the colour of 
the earth and of the true earthshine. We doubt whether 
the earth is quite red enough, especially at the edges, and 
we doubt again whether, with the earth as ruddy as it 
is, the colour of the lunar landscape itself should not be 


rather more in harmony with it, as it is the true light 
source. 

The picture is an admirable performance, and the 
science of it is so true that, as we hinted before, those 
of our artists who care to have a natural basis for their 
depiction of natural phenomena will learn much front 
such an attempt at dealing with a new order of things. 


EDISON *S TALKIXG-MA CHINE » 

M R. THOMAS A. EDISON has recently invented an 
instrument which is undoubtedly the acoustic marvel 
of the century. It is called the “ Speaking Phonograph/* 
or, adopting the Indian idiom, one may aptly call it “The 
Sound-Writer who Talks." Much curiosity has been 
expressed as to the workings of this instrument, so I 
purpose giving an account of it. 

All talking-machines may be reduced to two types. 
That of Prof. Faber, of Vienna, is the most perfect 
example of one type; that of Mr. Edison is the only 
example of the other. 

Faber worked at the source of articulate sounds, and 
built up an artificial organ of sj>ecch, whose parts, as 
nearly as possible, perform the same functions as c6rre- 
sponding organs in our vocal apparatus. A vibrating 
ivory reed, of variable pitch, forms its vocal chords. 
There is an oval cavity, whose size and shape can be 
rapidly changed by depressing the keys on a key-board. 
A rubber tongue and lips make the consonants ; a little 
windmill, turning in its throat, rolls the letter r, and a 
tube is attached to its nose when it speaks French. 
This is the anatomy of this really wonderful piece of 
mechanism. 

Faber attacked the problem on its physiological side. 
Quite differently works Mr. Edison : he attacks the 
problem, not at the source of origin of the vibrations 
which make articulate speech, but, considering these 
vibrations as already made, it matters not how, he makes 
the»e vibrations impress themselves on a sheet of metallic 
foil, and then reproduces from these impressions the 
sonorous vibrations which made them. 

Faber solved the problem by reproducing the mechani- 
cal causes of the vibrations making voice and speech ; 
Edison solved it by obtaining the mechanical effects of 
these vibrations. Faber reproduced the movements of 
our vocal organs ; Edison reproduced the motions which 
the drum-skin of the ear has when this organ is acted on 
by the vibrations caused by the movements of the vocal 


organs. 

Figs. 1 and 2 will render intelligible the construction of 
Mr. Edison’s machine. A cylinder, F, turns on an axle 
which passes through the tw o standards, a and it. ( )n 
one end of this axle is the crank, n ; on the other the fly- 
wheel, E. The portion of this axle to the right of the 
cylinder has a screw-thread cut on it, which, working in a 
nut, A, causes the cylinder to move laterally when the 
crank is turned. On the surface of the cylinder is scored 
the same thread as on its axle. At F (shown in onc-half 
scale in Fig. 2 ) is a plate of iron, a, about of an inch 
thick. This plate can be moved toward and from the 
cylinder by pushing in or pulling out the lever H G, which 
turns in an horizontal plane around the pin 1. 

The under side of this thin iron plate, a (Fig. 2 ), presfCi 
against short pieces of rubber tubing, x and X, which lie 
between the plate and a spring attached to E. The end 
of this spring carries a rounded steel point, P, which 
enters slightly between the threads scored on the cylinder 
C. The distance of this point, F, from the cylinder is 
regulated by a set-screw, s, against which abuts theiever, 
H G. Over the iron plate, a, is a disc of vulcanite, B B f 


* The figure* in this article are taken from “ Sound, a Series of Strafe, 
Entertaining, and Inexpensive Experiment* in*]* Pnenoomu* ** 5°V n r^ ”5 
the U*e of Student* of every Age/’ By Alfred M. Mayer. Voi ii. of 
“ Experimental Science Scries for Beginners. (Nowtn press and soon to bn 


“ Experimental Science Scries for W 
published by D. Applets and Co.) 
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with a hole in its centre. The under side of this disc 
nearly touches the plate A. Its upper surface is cut into 
a shallow, funnel-shaped cavity, leading to the opening 
in its centre. 

To operate this machine, we first neatly coat the 
cylinder with a sheet of foil, made to adhere by coating 
the edges with shellac varnish, then we bring the point, 
p, to bear against this foil, so that, on turning the cylinder, 
it makes a depressed line, or furrow. The mouth is now 
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placed close to the opening in the vulcanite disc, B b, and 
the metal plate is talked to while the cylinder is revolved 
with a uniform motion. 

The plate, A, vibrates to the voice, and the point, P, 
indents the foil, impressing in it the varying numbers, 
amplitudes, and durations of the^e vibrations. If the 
vibrations given by the voice are those causing simple 
sounds, and are of a uniform, regular character, then 
similar, regular, undulating depressions are made in the 
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foil. If the vibrations are those causing complex and 
irregular sounds flike those of the voice in speaking), 
then, similarly, tne depressions made in the foil are 
complex, having profiles like the curve, n, in Fig. 3. 
Thus the yielding and inelastic foil receives and retains 
the mechanical impressions of these vibrations with ail 
their minute and subtile characteristics. 

The permanent impressions of the vibrations of the 
voice arc now made. It remains to obtain from these 
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mpressions the aerial vibrations which made them* 
Nothing is simpler. The plate a, with its point, P, is 
moved away from the cylinder by pulling toward you the 
lever, H G. Then the motion of the cylinder is reversed 
till you hare brought opposite to the point P the begin- 
ning of the series of impressions which it has made on 
the foil. Now bring the point up to the cylinder ; place 
against the vulcanite plate, h B, a large cone of paper or 
tin to re-enforce the sounds, and then steadily turn the 
crank, D. The elevations and depressions which have 
been made by the point, p, now pass under this point, 
and in so doing they cause it and the thin iron plate to 
make over again the precise vibrations which animated 
them when they made these impressions under the action 
of the voice. The consequence of this is, that the iron 
plate gives out the vibrations which previously fell upon 
t, and it talks back to you what you said to it 

By the following method we have just obtained several 
magnified traces on smoked glass of the contour, or pro- 
file, of the elevations and depressions made in the foil 
by the sonorous vibrations. On the under side of the 
shorter arm of a delicate lever is a point, made as nearly 
as possible like the point, p, under the thin iron plate, A. 
Cemented to the end of the longer arm of this lever is a 
pointed slip of thin copper-foil, which just touched the 
vertical surface of a smoked-glass plate. The point on 
the short arm of the lever rested in the furrow in which 
arc the depressions and elevations made in the foil on 
the cylinder. Rotating the cylinder with a slow and 
uniform motion, while the plate of glass was slid along, 
the point of copper-foil scraped the lamp-black off the 
smoked-glass plate and traced on it the magnified profile 
of the depressions and elevations in the foil on the 
cylinder. 1 say expressl) < lc vat ions as well as depres- 
sions in the foil, because, when the plate vibrates out- 
ward, the fum>w in the toil often entirely disappears, 
and is always^tessened in its depth by this outward 
motion of the point. One who lias never made a special || 
investigation of the character of the impressions on the 
phonograph, and forms his opinion from their appear- 
ance to his eye, might state that they arc simply dots 
and dashes, like the marks on the filet of a Morse 
instrument 

Another method of obtaining the profile of the impres- 
sions on the foil is to back it with an easily-fusible sub- 
stance, and then, cutting through the middle of the 
furrows, we obtain a section, in which the edge of the 
foil presents to us the form of the elevations and 
depressions] 

The instrument has been so short a time in my posses- 
sion, that 1 have not had the leisure to make on it the 
careful and extended series of experiments which it 
deserves. I have, however, obtained several traces, and 
1 have especially studied the characters of the trace of 
the sound of bat* As far as the few experiments warrant 
an expression of opinion, it seems that the profile of the 
impressions made on the phonograph and the contours 
of the flames of K6nig, when vibrated by the same 
compound sound, bear a close resemblance. 

In Fig. 3 we give on line A the appearance to the eye 
of the impressions on the foil, when the sound of a in 
bot is sung against the iron plate of the phonograph. 

H is the magnified profile of these impressions on the . 
smoked glass obtained as described above. C gives the ‘ * 
appearance of Konig’s flame when the same sound is 
sung quite close to its membrane. J say expressly quite ^ 
close to its membrane, for the form of the trace obtained f 
from a point attached to a membrane vibrating under 
the influence of a compound sound depends on the 
distastes of the source of the sound from the membrane, 
and the W& compound sound will form an infinite 
number oAUfierent traces as we gradually increase the 
distance of its place of origin from the membrane ; for, 
as you increase this distance, the waves of the component* 
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of the compound sound arc made to strike on the in another, like a trombone. These experiments 1 have 
membrane at different periods of their swings. recently made with entire success, and they explain the 

For example, if the compound sound is formed of six discussions which have arisen between different observers 
harmonics, the removal of the source of the sonorous as to the composition of vocal and other composite 
vibrations, from the membrane to a distance equal to { | sound, as analysed by means of Kdnig’s vibrating flames, 
of a wave-length of the first harmonic, will remove the These facts also show how futile it is for any one to 
second, third, fourth, fifth, and sixth harmonics to dis- hope to be able to read the impressions and traces of 
tances from the membrane equal respectively to |, phonographs, for these traces will vary, not alone with 
1, 1}, and i$ wave-lengths. Tne consequence evidently | the quality of the voices, but also with the differently- 
is, that the resultant wave-form is entirely changed by j related times of starting of the harmonics of these voices, 
this motion of the source of the sound, though the and with the different relative intensities of these 
sonorous sensation of the compound sound remains j harmonics. 

unchanged. j It is necessary to give to the cylinder a very regular 

The above facts are readily proved experimentally by motion of rotation while it receives and reproduces the 
sending a constant compound sound into the cone of vibrations made in singing ; for even slight irregularities 
Konig’s apparatus while we gradually lengthen the tube in the velocity of the cylinder destroy the accuracy of the 
between the cone and the membrane next to the flame, musical intervals, and cau>e the phonograph to sing 
This is best done by the intervention of one tube sliding falsetto. Kven the reproducing of speech is greatly 
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improved by rotating the cylinder b> mechanism which 
gives it uniformity of motion. If you make the machine 
talk by giving it a more rapid rotation than it had when 
you spoke to it, the pitch of its voice is raised ; and by 
varying the velocity of the cylinder the machine may be 
made to speak the same sentence in a vers bass voice, or 
in a voice of a pitch so high that its sounds are really 
elfish and entirely unnatural. 

Recent experiments seem to show that the nearer the i 
diaphragm A approaches to the construction of the drum- , 
skin of the human ear by “ damping” it, as the hammer- 
bone does the latter, the better does it record and repeat 
the sonorous vibrations ; for the motion of a membrane 
thus damped is ruled alone by the aerial vibrations falling 
on it. 

Mr. Edison has just sent me the following notes of the 
results of recent experiments : — 

“That the size oi the hole through which you speak has 
a great deal to do with the articulation. When words are 


spoken against the vs hole diaphragm, the hissing sounds, 
as in ihd/lfj/trii •, /<m 7 , are lost ; whereas, by the use of a 
small hole provided with sharp edges, the^c words are 
reinforced and recorded. Also, teeth around the edge of 
| a slot, instead of a round hole, give the hissing consonants 
clearer. 

“That the best reading is obtained when the mouth- 
piece, UK 11 (Fig. 2), is covered with several thicknesses 
of cloth, so that the snapping noise on the foil is rendered 
less audible. 

“ 1 send you a sheet of copper-foil upon which I made 
records in Ansonia, Connecticut, that could be read 275 
feet in the open air, and perhaps farther, if it had been 
tried." 

| Mr. Edison also states that impressions of sonorous 
■ vibrations have been made on a cylinder of soft Norway 
iron, and from these impressions have been reproduced the 
| sonorous vibrations which made them. 

1 Alfred M. Mayf.r 


the old red sandstone of western 

EUROPE' 

Part I. 

T N a historical introduction the author gives an outline 
* of the progress of research into the history of the 
Old Red Sandstone of the British Area. This system is 
at present regarded as composed of three sub-divisions, 
Lower, Middle, and Upper, each characterised by a 
distinct suite of organic remains. From the absence of 
unequivocally marine fosailsand from lithological charac- 
ters, it nas been inferred by Mr. Godwin Austen, Prof. 
Ramsay, Prof. Rupert Jones, as well as other observers, 
«id is now v«y generally admitted that the Old Red 
Sandstone, as distinguished from the “Devonian" 
rocks, probably ongmated in inland sheets of water. 
«e object of the present memoir was to endeavour 

Xtt&agZi&iXr 1 FRS - ,hc R ^“' 


to trace out in that geological system of deposits the 
changes of physical geography which took place over 
Western Europe during the interval between the close 
of the Upper Silurian and the beginning of the 
Carboniferous period. 

After a sketch of the probable conditions of the region 
previous to the commencement of the Old Red Sand- 
stone, the author proceeds to show how the shallow- 
ing Silurian sea was converted here and there xniosalinas 
or inland seas, by a series of subterranean movements 
which have left their indelible traces upon the upturned 
Silurian rocks. He divides his memoir into two parts, 
the first dealing with the Lower and the second with the 
Upper Old Red Sandstone. The present paper deals 
only with a portion of the first of these sections. It 
I traces out the limits of the different basins in which the 
! Old Red Sandstone of the British Islands were deposited, 
and for the sake of convenience as well as briefness of 
! reference, proposes short geographical names for these 
j basins, which are arranged as follows 
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Area of the Basini. 


Short reference names 
1 proposed to be applied 
i to them. 


1. The Old Red Sandstone tracts of the' 

north of Scotland, embracing the 
region of the Moray Firth, Caith- 
ness, the Orkney Islands, the main- 
land of Shetland, and perhaps part 
of the south-western coast of Nor- 
way. 

2. The central valley of Scotland be* 

tween the Highlands on the north 
and the Silurian uplands on the 
south, including the basin of the 
Firth of Clyde, and ranging across 
the north of Ireland to the high 
grounds of Donegal. 

3. A portion of the south-east of Scot- 1 

land and north of England extend- 1 
ing from near St. Abb’s Head to / 
the head of Liddcsdale, and includ- I 
ing the area of the Cheviot Hills. ' 

4 . A district in the north of Argyllshire 'I 

extending from the mouth of the 
Sound of Mull to Loch Awe, and 1 
jierhaps up into the southern part | 
of the Great Glen, 

5. The Old Red Sandstone region of 

Wales and the border counties of 
England, lioundcd on the north and 
west by the older palaeozoic hills, i 
the castern.and southern limits being 1 
unknown. 


Lake Orcadie. 


Lake Caledonia. 


Lake Cheviot. 


Lake Lome. 


The Welsh Lake. 


The various districts into which the area embraced 
under the term Lake Orcadie may be divided are then 
described seriatim. The detailed structure of Caithness 
has been worked out by the author (partly with the co- 
operation of his colleagues in the Geological Survey, Mr. 
B. N. Peach and Mr. John Horne) as affording the most 
complete sections of the Old Red Sandstone in the North 
of Scotland. Arranged in descending order, the various 
stratigraphical zones stand as in the subjoined table 

Thickness 

9. John O’Groats Red Sandstone, Flagstones, and » 

impure Limestones and Shales 2000 

8. Huna Flagstones, Shales, and Limestones ... 1000 

7. Gill’s Bay Red Sandstones 400 

6. Thurso or northern group of Flagstones, Shale-, 

and Limestones 5000 

5. Wick or eastern group of Flagstones, Shales, 
and Limestones passing down into Red Shales 

and Sandstones 5000 

4. Dull Red Sandstones, Red Shales, and fine 

Conglomerates 2000 

3. Brecciated Conglomerate^ 300 

2. Badbea Red Sandstones and Shales or Clays,. 450 
I, Coarse basement Conglomerates ... 50 

16,200 ft. 

From the four lowest sub-divisions no fossils have yet 
been obtained. The flagstones have yielded to Mr. C. W. 
Peach, and other observers many land plants (some of 
which resemble forms described by Dawson from the 
Gaspd sandstones) as well as Estheria membranacea , 

Pitrvantitt cn . and manv ir.hthvolites. Avail inn himself 


Lake Orcadie,— After describing the limits of this 
basin, and giving a sketch of the labours of previous 
observers in the Old Red Sandstone tracts of the north 
of Scotland, the author proceeds to examine the evidence 
for the threefold arrangement of the Old Red Sandstone 
proposed by Murchison. He shows that nowhere are 
the three groups, Lower, Middle, and Upper, found in 
consecutive order ; that this so-called 14 Middle” division 
occurs only in the north of Scotland, where it lies uncon- 
formably upon theolder palaeozoic rocks, and is itself uncon- 
formably overlaid by the Upper Old Red Sandstone, thus 
occupying a position exactly similar to that of the Lower 
Old Red Sandstone on the southern side of the High- 
lands. He further points out that while some species of 
fishes are common to the Old Red Sandstone on the two 
sides of the Highland barrier, the lithological differences 
between the deposits of the two areas arc so great as to 
make it evident that the rocks were laid down in distinct 
basins and consequently that the fauna of each basin 
might be expected to be more or less peculiar, as in many 
analogous cases at the present day. As evidence that 
adjacent areas in the time of the Lower old Red Sand- 
stone were strongly marked off from each other in their 
faunas, reference is made to the contrast between the 
fishes and crustaceans of the W elsh region and those of 
Lanarkshire and Forfarshire, not a tingle species being 
common to the two countries though some of the 
genera are. Reasons are then given why the argument 
used by Murchison from the occurrence of many of the 
Scottish ichthyolites in Russia could not be regarded as 
establishing the existence of a 44 Middle” division of the 
Old Red Sandstone. 

The conclusion arrived at by the author is that the 
Caithness flags or “Middle Old Red Sandstone” are 
probably the general equivalents of the Lower Old Red 
Sandstone of other regions and that this system consists 
in Britain of two well-marked divisions only— a Lower, 
which graduates in some places into the Upper Silurian 
rocks and is separated by an unconformability from an 
Upper which in many districts passes up into the base of 
the Carboniferous system* 


of the list of localities furnished to him by Mr. Peach (to 
whom he cordially acknowledges his obligations) with the 
species of fish found at each, the author has constructed 
a table of the vertical distribution of the fossil fishes in 
Caithness. Some of the species range through almost 
the entire succession of beds. Some, however, are either 
peculiar to or very characteristic of one sub-division. 
Thus Osteolepis arenatus and Dipterus Valencicnncsi , are 
not noted except from the group No. 5. In the Thurso 
and the higher flagstones (Nos. 5, 8, and 9 ) Acanthodcs, 
Parexusy Chciracanthusy LHplacanthuSy PtcrichthySy Tris - 
tichopterusy and Holopty chins — genera absent from the 
Wick beds—- are found in greater or less abundance. 
These strata are further marked by peculiar species of 
genera which likewise occur among the older flagstones, 
as Coccosteus pusilius and Osteolepis microlepidotus. 

The Orkney Islands are assigned to the higher sub- 
divisions of the flagstone series, the protruding ridge of 
granite and gneiss which rises at Stromness and Gremsa 
being merely an indication of the irregular surface, on 
which the deposits of Lake Orcadie were accumulated, 
and of the slow progressive subsidence of the area. The 
fossils, for which these islands have long been famous, 
include most of those of the upper groups of Caithness, 
with the addition of others which have been regarded as 
distinct. In the determination of these fossils much skill 
is required to discriminate between the accidental differ- 
ences of aspect resulting from the condition of fossihsation. 
The Orkney fishes, for instance, are preserved as black 
jet-like impressions which, often very perfect when first 
removed from the quarry, arc apt to scale off, leaving in 
each case only an amorphous layer which, though it 
retains the contour of the fish, shows little or no trace of 
structure. On the shores of the Moray Firth, on the 
other hand, the organisms have been inclosed within 
calcareous nodules ; their colours are sometimes brilliant, 
and their scales, plates, fins, and bones, are often admi- 
rably preserved and remain unchanged in the Museum. 
Want of experience in these different modes of preserva- 
tion mtf have led to a reduplication of species, especially 
in the case of the Orkney and Moray Firth fishes. 
Among the most interesting Orkney fossils is a portion 
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of a Pterygotus (recognised by Dr. H. Woodward), now 
in the British Museum. The occurrence there of this 
characteristically Upper Silurian and Lower Old Red 
Sandstone genus supports the view contended for in this 
paper as to the true horizon of the Orkney and Caithness 
flagstones. 

The Shetland Islands contain a portion of the shore- 
line of Lake Orcadie with its conglomerates and sand- 
stones and the flagstones and shales of deeper water. 
Among these strata the Caithness Estheria occurs, with 
abundant stems and roots of large calamite-like plants with 
well-marked flutings but without observable joints. Some 
ichthyoiites of the Caithness type are said to have been 
found in Bressay. The general lithological characters 
are quite those of the sandy parts of the Orkney and 
Caithness groups. On the west side of the mainland of 
Shetland interesting evidence occurs to show the exist- 
ence of volcanic action contemporaneous with the accu- 
mulation of the Old Red Sandstone. Beds of amyg- 
daloidal lavas and bands of tuflf occur among the sand- 
stones, the whole being pierced by masses of pink 


f el site. 

The south-western and southern margin of this great 
northern basin of the Old Red Sandstone can still be 
traced nearly continuously from the confines of Caithness 
to the borders of Aberdeenshire, its position being marked 
by a zone of littoral conglomerates. Beyond the edge of 
that zone, however, there occur some interesting outliers 
which m some cases may represent long fjord-like in- 
dentations of the coast line; in others may mark what 
were really independent basins lying at the base of the 
Grampian Mountains. The author points out that prob- 
ably most of the difficulty which has hitherto been expe- 
rienced in understanding the sequence ot bed-, along the 
southern shores of the Moray Firth and their parallelism 
with those of Caithness and Orkney is not to be attributed 
to the amount of detritus covering the country, but rather 
to the fact which has not heretofore been observed that 
the Upper Old Red Sandstone with Holoptychius and 
l'tcrichthys major really overlap uncon fori nably upon 
the older nodular clays and conglomerates with Coaastcus , 
CheiroUpis , &c. This relation could be satisfactorily 

determined in Morayshire, and was now being worked 
out by Mr. John Horne in the course of the Geological 
Survey. The author traces in great detail from the Spey 
into Sutherland shire, the development of the lower sand- 
stone conglomerates and clays, which have been regarded 
as equivalents of the Caithness flagstones. He thinks 
that in no sense can this comparatively thin group of 
rocks (seldom 1,400 feet in depth) be regarded as a 
mere southward attenuation of the great Caithness 
series, as suggested by Murchison, for that neither 
lithologically nor palaeontologically can that view be 
sustained. He has been led to the conclusion that the 
whole of these rocks from the borders of Sutherlandshire 
to those of Aberdeenshire represent only the higher por- 
tions of the great Caithness series, and that they were 
formed during a gradual depression of the ancient high 
grounds whereby the waters of Lake Orcadie were 
allowed to creep southward over the descending land. 
v\ ls movement is indicated by the character of the 
an f that it took place about the time of deposit of 
^ a ^? to ncs of Caithness is shown by the occur- 
T JLa C vk fossils of that division in the nodules, flags, 

"*<*• - « 

rij ke * i!ie nuK,e 10 * e discovery of two 
. COP tem P°raneous volcanic action has 
L ® l i* e Moray Firth area, the 

, th 5 b ^ m Cake Orcadie being otherwise 
remarkably free from any toce of Rich action except on 
, m Shetland. The history of the 
area embraced by Lake Caledonia will form the subject 
of the next paper* 


NOTES 

We regret to have to announce the death of Dr. F. Briigge- 
mann. Dr. Briiggeman was a native of Bremen and studied at 
Jena, where he was for several years assistant to Prof. Haeckel. 
His earliest publications were on entomological subjects, bat 
later he published an account of the Amphibians and Reptiles of 
Bremen. He was especially interested in ornithology, and 
amongst other papers on this subject published two on the Birds 
of South- Eastern and Central Borneo {AbAattd, d. naturtv. 
Vereim tu Bremen, Bd. v. u. vi.). On the recommendation of 
Prof. Haeckel, I)r. Bruggemann was engaged last year by Dr. 
Gunther to arrange and catalogue the collection of corals in the 
British Museum. Whilst in the midst of this undertaking he 
died suddenly at his lodgings on the night of Saturday last of 
haemorrhage from the lungs. He had already named 1,500 
q>ecies of corals in the collection, and had published two japer* 
on umlcscribcd forms in the Annals and Magazine of Natural 
History, lie had in hand a revised list of all s|>ccies of recent 
corals hitherto described, which was in an advanced tate and 
which he had intended to have published. He was of an 
extremely amiable dispo it ion and his loss is deeply regretted in 
London by the staff of the British Museum and other naturalists 
with whom lie was acquainted. He was under thirty years of 
age at the time of his death. 

On Thursday Inst the members of the General Council sum- 
moned to deliberate upon the improvements required in the 
organisation of the Paris Observatory waited upon M. Bardoux, 
the Minister of Public Instruction. They insisted upon the 
necessity of continuing the existing connection lictween nstro- 
nomy and meteorology in accordance w it h the principles e tab- 
li-hcd by M. Leverrier himself, and dc\eloj>cd the reasons 
which had led the majority to pa >s a resolution in favour of 
that system. A nunitorof eminent ‘cienlific men had interviews 
with M. Bardoux, and have made a strong impression iijxm bin 
mind. M. Bardoux has ordered all the letters from a numl>er 
of departmental meteorological comini . sions to lie sum mn ril'd, 
and it has been found that not a single 011c has urged the discon- 
nection of the two departments. Wc arc in a jxisition to state 
that according to every probability, during the present month, 
the Academy of Science* and the new Council of the Observatory 
will be summoned to present each two candidates, between 
w hom the Minister will exert his right of selection according to 
the provisions of the newly-published decree. 

Captain Fkildln, R.A., naturalist to the late British Expe- 
dition to the Arctic Regions, and Mr. De Kance, of H.M. 
Geological Survey, are announced to read a pajicr on the Geology 
of the Northern Lands visited, at the next meeting of the Geolo- 
gical Society of London, at which Mr. Etheridge will present a 
detailed report of the palaeontology of the same area. We 
understand that the British Museum w ill probably be the dcstina 
tion of the very numerous collection of geological specimen* 
made by Capt. Fcilden, Dr. Coppinger, and other officers of the 
expedition. 

M. Bf.LGRAND, Director of the Paris Sewers and Waterw orks, 
died suddenly on the 8th Inst, in his sixty-eighth year. To him 
Paris owes its network of sewers and it* supply of w'ater from 
the Dhuys, the V an ne, and the Somme Sonde. 1 1 c also devised 
the system of hydrological observations, by which flood* are 
foreseen. As a connoisseur of water he is *aid to have had no 
rival. 

It is stated that Prof. H. J. S. Smith, F.R.S., is to be a 
candidate for the representation of Oxford University hi 
Parliament. 

The coloured spherules discovered by M. Hannover in the 
cones of the retina of many birds are known to have three 
colours : a yellowish green, an orange yellow, and an intense 
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rnby red. Lately, M. Capranica affirmed the identity of these 
different colouring matters and their close relation to visual red 
and the widely expanded lutein (found in the yolk of egg, adipose 
tissue, corjjora lutca, the ovary of mammalia, &c.), and he cited 
various reactions as proving this relation. M. Kuhnc has lately, 
n the Centralblatt fiir die Mcdicin . Wiss . , opposed this view ; he 
has succeeded easily in isolating the three colouring matters after 
they were freed from fat, and he affirms that as regards spcctro- 
;copic behaviour, reaction, and solubility, they may l>c clearly 
distinguished. 

Tiik French Academy had proposed for the prize of eloquence 
in 1877 the ttoge of lluffon, the celebrated naturalist, and not 
less than seventeen memoirs were pre ented. Two were found 
so excellent that in op]»osition to the traditions of the Academy, 
they were declared ex tn/uo , as having obtained the premium. 
When the scaled envelopes containing the names of the authors 
were opened, it was found that one of them had died Indore 
he had quite revised his work. 'Hie name of this jwsthumous 
laureate is M. Narcissc Michaud. M. Dumas has written a 
letter of sympathy and regret to the family in the name of the 
Academy. 

M. DK Wattkv i I.I.K, one of the chirf secretaries of the French 
Minister of l'ublic Instruction, has lately submitted a plan for 
the formation of a large scientific commit tec in Paris, which 
shall stand in direct communication with all existing learned 
societies. The project will be pul into execution during the 
present month, and M. linrdoux, the Minister of l'ublic In- 
struction, w ill be the first president of the committee. 

On April 4 was held at the Tuilerics a meeting of 
the several committees which lnd been apjxiinted in order 
to organise the series of congresses intended to take place 
in 1 'aris during the Universal Inhibition. After Inning 
returned thanks to his numerous subordinates for their 
exertions, the Minister for Public Works read a lbt of 
eleven congresses which are completely organised, \i/. ; — 
1. Agriculture. 2. Metrical and inonetat \ , for the adoption of 
a universal system. 3. Special congress for determining a 
universal measure of threads of even de enption u cd in textile 
fabrics. 4, For the protection of literary, artistic, and indus- 
trial jirofierty, indents, &c., &c. 5. l or piovidcnt institutions, 

life, fire, agriculture, &c., insurances, <». Philological. 7. A 
congress inaugurated by Kurojieati economists. 8. Meteoro- 
logical. 9. The French Alpine Club will call a congress of 
every similar institution. 10. Public hygiene. 11. A congress 
for the international regulation of measures against the pro* 
legation of epizootics. Other congresses are in preparation. 
The several regulations will lie published \erv shortly, mention- 
ing the dates, the space of time allotted to them, the several 
programmes, the places of meeting, the conditions of admis- 
sion, and the conijiosition of initiative commissions. 

HERR Achennach, the Prussian Minister of Commerce, has 
lately issued an order that during the Paris Exhibition arrange- 
ments shall be made at the Berlin School of Mines to put at the 
service of those desiring to study the mineral wealth of the king- 
dom, all possible cartographical and literary requisites, as well 
as information as to the l»est menn^ of reaching all punts of 
interest in the mining regions ; this disposition is made more 
especially for the Iwnefit of American scientific visitors in recog- 
nition of the courtesies extended by them in this direction two 
years ago. 

A GUIDE for the approaching Exhibition at Paris has just been 
pablished under the title "Guide de V Exposition Universelle et 
de la Ville de Paris." (Paris: Bureau de la Publicity.) It 
contains no less than fifty-four maps and plans. 

The Institute of Naval Architects commences its annual 
session to-day ; the meetings will be continued to-morroyr and 
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Saturday. A large number of papers on subjects of great 
importance are down for reading. 

The agents of the Pari-. Acclimatisation Society are engaged in 
organising, at Marseilles, a zoological garden which will be con- 
sidered as an annexe to the Parisian establishment. A certain 
number of animals have already arrived but have not yet been 
placed in the cages which are being built for them. 

A paper on "State Aid to Music at Home and Abroad" 
was read by Mr. Alan S. Cole, at the Society of Arts on Wed- 
nesday evening, March 27. Allusion was made to the constitu- 
tion of foreign Conservatoire-., which, to a considerable extent, 
depend upon the support gi\en to them by the governments of 
the countries in which they arc established. Government 
support gives an element of stability to these foreign Conserva- 
toires, and Mr Cole enden\<>ured to show that in the United 
Kingdom there is an absence of stability in respect of the different 
music schools which exist. Our academies and schools of music 
have been founded by private enterprise, and their existence, 
dejninding upon the fluctuations of .subscriptions and amateur fee- 
paying students, seems to have no guarantee of ]>ermanencc. In 
regard to freely established clnssc-. for promoting science and 
art, the prospect of their becoming permanent is assisted by the 
offer of national payments for ascertained results of instruction. 
In elementary day schools the education department make* a 
payment of one shilling ]ier child who attends a school where 
singing is taught. These* shilling payments amount to 96,000/. 
a year. As, however, the Inspector of Music, Mr. John 
Mullah, reports that the mutual piofiucncy of the children is 
bad, it may be inferred that not only is the instruction of the 
children in music bad, but the payment also of so large a sum as 
96,000/. |K.*r annum is of little u < in securing for national benefit an 
adequate return. The supply <*l duly qualified teachers in the 
art and science of music m.sv probably tend to diminish the 
disproportion between the annu.d expenditure and the in-uffieient 
return of results in musical iii truction. Accepting the general 
features c million to Coliseum lire- abroad as the outlines for 
similar institutions at home, Mr. Cole called attention to the 
Royal Academy of Music and to the New National Training 
School for Music at Kensington. The Koval Academy is 
not a Conservatoire according to the definition giu’n. The 
constitution of the National Training School is similar to 
that of the chief Cornet vat nirts. The tendency of individual 
or private enterprise seems to direct itself towards the train- 
ing of singers and jiefonners ; and it was stated that the 
Kensington School was at present training nearly a hundred 
scholars of this class. The duty of the Government is to pro- 
vide qualified teachers, the lesiilts of whose instruction shall be 
of \nlue to the country at large, and therefore properly to be 
paid for out of the exchequer. The form of State aid which it 
was suggested might be given was the payment of the fees of 
instruction of a certain numlier of students w hose aim is to be 
teachers in elementary schools, in local classes, and music schools 
throughout the country. Such payment of fees would be made 
to that academy or training school wh^sc proved methods of 
instruction seemed to t>e the l>est, and the work promoted 
bv this kind of State aid would not collide with that part of 
national culture which is at present de}<ndcnt upon the support 
gi\en according to the whims of the giicrs, and therefore of an 
uncertain, spasmodic, \mbu-incs> li! c character. 

M. Cazin, the eminent French physicist, whose premature 
death wc noticed a few months since, left a manuscript on 
Spectrum Analysis. This has just lieen published by Gauthier 
Villars in hb ‘*$Actualitt\- Scientifiques.” 

The Animal Meeting of the Cumberland Association for the 
Advancement of Literature and Science will be held at Cocker- 
mouth on Easter Monday and Tuesday. A varied and interesting 
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programme is arranged for the two days one of the items being 
a lecture by Sir George Airy on “ The Probable Condition of 
the Interior of the Earth.” 

For Easter Monday and following day the Geologists’ Asso- 
ciation have arranged what promises to be an interesting excur- 
sion to Chipping Norton. Provincial field societies arc now also 
issuing programmes of their summer excursions ; the Manchester 
Field Naturalists and the l^eeds Naturalists have sent us well- 
arranged programmes of this kind. 

Excavations in the neighbourhood of Merten, in Lorraine, 
have uncovered the remains of an old Roman temple, and brought 
to light a variety of weapons, busts, coins, &c. The indications 
all point to the existence of a large settlement here under the 
Roman rule, and arrangements have been made for a series of 
widely extended excavations. 

The archeologists of Rome are busied over the latest disco- 
very, the uncovering of a cellar containing a thousand vessels 
for various commercial purposes, two hundred of which are 
covered w ilh inscriptions throwing no small light on the business 
terms of the ancient Romans. 

In the course of a report, which has just liecn published by 
order of the Insjiector-General of Maritime Customs in China, 
l)r. F. Wong gives us some curious jarticulars resecting a ! 
strange remedial agent employed by the Chinese in cases of 
Cynanchc Tonsillaris . The disease they term Ngo^haiv, or 
“Goose-throat,” and the remedy in question is called //ow-tiao, 
a soft stone not unlike biliary calculus in appearance. It is 
expensive, being worth twenty times its weight in silver, and is 
‘aid to come from Siam. Twenty or thirty grains of thL in |*»w- 
der, taken in water, is thought to be very efficacious. I>r. Wong 
mentions having seen a ca-e where this remedy was given, and 
where it certainly appeared effective, after gargles and astrin- 
gents had l»een applied in vain. The sjiecimcns of the stone | 
which have come under his notice appear like animal coiicre- j 
tions, and are of various sizes, some being smaller than pigeons' 
eggs, w hile others are as large as hens’ eggs. 'Die story goes 1 
that, when a monkey i> wounded, the animal, from dts naturaj J 
instinct, picks out the pro|>cr medicinal herbs, inanimates and ! 
applies them to the wound, so that succesd\e layers are in this I 
way laid on so as to form a inass. In time the wound heals, 
and the lump of dried herbs falls off; it is then picked up by | 
the Siamese, found by them to possess jieculiar virtues, and j 
sent in small quantities to China as a drug. i 

News from Berlin states that Prof. Mommsen has again ! 
started ujvm a scientific expedition to the south of Italy, from 
which he intends to return to Berlin at the end of May. 

In the south of France no rain or snow has fallen since the 
beginning of the winter, and the prevailing drought resulting 
from this peculiar absence of atmospheric moisture has well- 
nigh assumed the proportions of a real catastrophe. 'ITie 
authorities have been obliged to take in hand the distribution of 
drinking water to the inhabitants. Between Marseilles and the 
Italian frontier certain railway stations are completely without 
water, and waggon-cisterns had to be constructed which are 
kept filled by water brought by train. The soil in the district is 
so hard that all agricultural work is impossible, and the crops 
are, of course, in a most miserable condition. 

From Leipzig and iu vicinity heavy rains are reported causing 
■ ;i *evere inundations in that neighbourhood. 

]Dr. A. Hartmann describes in the Proceedings of the Berlin 
Physiological Society for the present year, a new application of 
the telephone for the purpose of testing the hearing. It rests 

i ipon the fact that when the magnet of the receiving instrument 
s excited by a galvanic stream, the intensity of the tone trans- 
mitted can be altered at willjby the introduction of various 


resistances or of Du Bois-Reymond’s compensator into the circuit. 
By this means it is easy to measure comparatively in different 
persons the limits of hearing, by applying the telephone to the 
ear, and noticing the amount of Resistance ’necessary in order to 
extinguish the same sound. 

The American Chemical Society closes its second year w*ith a 
membership of 300, Its Transactions, instead of appearing at 
irregular intervals are to be published tw ice a mouth, and efforts 
are lieing made to concentrate in them all that America produces 
in the line of chemical research. The Society has chosen Frof. 
Johnson, the familiar authority on agricultural chemistry, for its 
president during 1878, and has elected to honorary membership 
Professors Frankland and Williamson, of London, Bunsen and 
Wohler of Germany, Berthelot of Paris, Boutlerow of St # 
Petersburg, and Cannizzaro of Rome. 

An earthquake was felt at Lie.uhal, in the canton of 
Bile during the night of March 2S-29. This phenomenon was 
probably connected with another commotion which was regis- 
tered at Ntrasburg Observatory by Winncckc, and was 
observed on March 29 at 8h. 52m. 27s. in the morning. The 
duration of the commotion was only ^s., and would have escajwd 
notice if a registering apparatus had not been kept at the 
observatory. A violent earthquake was felt at Kaltcnbrunn, in the 
Kauiuser Valley (Tyrol) on March 16 nt 5 A.M. 

Mr. A. O. Tiiorlacius, the observer for the Scottish 
Meteorological Society at Stykkisholm, in the north-west of 
Iceland, reports the occurrence, on March 4, of the severest 
thunderstorm ever exjicrienced in that jvirt of Iceland. Thunder 
and lightning continued without inteiruption from 5.30 A.M. to 
8 A.M., accompanied at intervals with rain and hail. For the 
past thirty-three years, during w hich Mr. Thorlacius has observed, 
nearly all the thunderstorms have occurred during the winter 
months. At 7 a.m. n very fine meteor passed over the village 
of .Stykkisholm and exploded into innumerable fragments over 
the harbour, unaccompanied, however, with any audible 
report, and shortly after another fine meteor jiasscd over the 
village and disap}>cared without lieing observed to explode. It 
is added that this is the first time such meteors have been 
observed by any one at Stykkisholm. 

With regard to the fact stated by M. Ford, that frequently 
during distinct shocks of earthquake, the lakes show neither 
waves nor scithes, while at other times shocks prrxluce large 
movements, M. l>e Rossi writes to La Nature, from Rome, that 
the lakes proliably act according to the law of jiendulums. Thus 
iu Italy shocks of earthquake have frequently occurred without 
the pendulum seismograph showing any sign of movement, 
whereas, again, the jiendulum may swing violently without the 
shock being |>erccived by any one. M. De Rossi has, with others, 
exjwrienced a distinct shock of earthquake, and on immediately 
examining with a microscope eight jxmduluins of different 
lengths, could not detect the slightest motion. The fact evidently 
depends, he soys, on the relation between the length of the 
pendulum and the rajiidity of the earth-vibrations. When the 
seismic wave is synchronous with the natural oscillation of the 
pendulum, the latter enters into motion ; when it is dissyn - 
chronous, the {leruittlum refuses to move. 

It will be seen from our advertising columns, that pending 
the erection of the permanent buildings of the Channel Islands’ 
Zoological Station, St. Heller's, Jersey, arrangements have been 
made for placing private rooms with tables and apparatus at the 
disposal of a limited number of naturalists and students, with 
every assistance in obtaining subjects for investigation. 

The additions to the Zoological Society’s Gardens during the 
past week include two Persian Gazelles ( Gazdla subguUtrosa) 
from Persia, presented by Mr. R. W. Inglis; a Macaque 
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Monkey ( Macacus cynomolgus ) from India, presented by Mr. 
Francis Vym ; a Common Squirrel (Sdurus vulgaris ), European, 
presented by Madame Hante ; a Vulpine Phalanger ( Phalangida 
vulpina ) from Australia, presented by Capt. F. Ayling; a Pudu 
Peer (Cmws humi/is), a Naked-eared Deer (Ccn/us gym not is) 
from Chili, a Maned Goose ( Rernicln jutmta) from Australia, 
purchased ; an Egyptian Gazelle ( Gazrlla dorcas ) from Egypt, 
deposited ; a Frazer’s Squirrel (Sciurus f/asrri) from Ecuador, a I 
Black Sternotherc (Stern otluzr us nirer) from West Africa, 
received in exchange. 


UNDERGROUND TEMPERA PURE 1 

/RESERVATIONS on a very elaborate scale have been 
^ received from the important mining disliict of Schem- 
nitz, in Hungary. A request for observations was sent by 
the Secretary, in 1873, to tne Imperial School of Forests and 
Mines at Schemnitz, and on the receipt of two thermometers a 
Committee was formed to plan and carry out observations. The 
leading part in the observations has been taken by I)r. Otto 
Schwartz, Professor of Physics and Mathematics, who has fur- 
nished an elaborate report of the results obtained. This is 
accompanied by a geological report drawn up by Prof. Gustav 
von Liszkay and by a geological map with plans and sections of 
the mines. 

The two thermometers sent licing deemed insufficient for the 
numerous observations which were contemplated, twenty-five 
large thermometers were ordered from a local maker (T. T. 
Greiner), and the ten best of these, after being minutely com 
pared with one of the two thermometers sent— which was non- 
registering and had a Kew certificate— were devoted to the obser- 
vations. Three of them were divided to tenths and the others to 
fifths of a degree Centigrade, and all had bulbs of thick glass to 
ensure slowness of action. They were found not to change 
their indications during the time requ site for an observation. 

The observations were for the most part taken by boring 
a hole in the rock to a depth in the earlier observations 
of *422, and in the later ones of *79 of a metre, then filling the 
hole with water, and after leaving it in some cases for a few 
hours, in other* for several days, to plunge a thermometer to the 
bottom of the hole, nml after thirty or forty-five minutes take it 
out and rend it. The tenths of a degree were read first, and 
there was time for this to be done before the leading changed. 
As a rule three observations were taken in each gallery, two of 
them in borc-holcs to give the tempciaturc of the rock, and the 
third in the air of the gallery at an intermediate position. Pyrites 
and also decaying timber were avoided as being known to generate 
heat, and as far as possible currents of air and the neighbourhood 
of shafts were avoided also. 

A table, which forms part of Dr. Schwartz’s report, contains 
observations made in no fewer than thirty-eight galleries. Besides 
the temperatures, it gives the depth of the place of observation 
beneath the shaft-mouth and the height oi the latter above sea- 
level. Dr. Schwartz takes exception to a few of the observations 
in the table, as being vitiated by the presence of pyrites or by 
currents of air. 

All the galleries mentioned in the table are classified according 
to the shafts with which they are connected, and there arc for the 
most part aix of these galleties to each shaft. In the final reductions, 
Dr. Schwartz compares the temperature in the deepest gallery of 
each shaft with die assumed mean annual temperature of the 
ground at the shaft-mouth. For determining this latter clement 
the following data are employed. 

The mean temperature of the air at the School of Mines, from 
twenty years* observation, ia 7 °'2 C. at the height if 01 2 '6 
metres auove sea-level. The shaft-mouths axe at heights of from 
498 to 763 metres above sea-level, and it is assumed that the 
temperature of the air falls I* C. for 100 metres of elevation. It 
ia further assumed that the mean tem|«raturc one metre deep in 
the soil is, in these particular localities, i°C higher than the 
mean temperature of the air* The reasons given for this last 
assumption may be thus summarised 

I* Observations in various localities show that in sandy soils 
the excess in question amounts on the average to about naif a 

C £*In thisfocality the surface it a compact rock which is highly 


* Repo rt of the British Association Committee on Vadwfiouad Tew- 
ponton, b y Prof. JE wott* 


heated by the sun in summer and is protected from radiation by 
a covering of snow in winter ; and the conformation of the Mi fc 
in the neighbourhood is such as to give protection against the 
prevailing winds. Hence the excess is probably greater here 
than in most places, and may fairly be assumed to be double of 
the above average. 

Omitting one shaft (Franz $>haft), in which, owing to the pre- 
sence of pyrites, the temperatures are abnormal, the following 
are the principal results 
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The best mode of combining the results from these five shafts 
is indicated in the lost line of the above table, where the sum of 
the depths is compared with the sum of the increments of tem 
perature. We have thus a total increase of 38° -3 C. in 1,587 m, ; 
which is at the rate of 1° C. in 41 4m., or i° F. in 75*5 feet. 

As these results depend on an assumption regarding the surface- 
temperature, it seems desirable to check them by a comparison 
of actual observations, namely, by comparing the deepest with 
the shallowest observation in each mine. We thus ob’ain the 
following results : — 
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Combining these results in the same manner as the others, we 
have a total difference of 26 L, 3 C. in 1047 ’3 metres, which is at 
the rate of 1° C. in 39*8 metres, or i q F. in 72 ’5 feet 

The near agreement of this result with that obtained from 
comparison with the assumed surface-temperature is very satis- 
factory. The mean of the two would be i° F. in 74 feet. 

The rocks consist, for the most part, of trachyte and 
greenstone. 

Dr. Schwartz concludes his report with the suggestion that the 
heat developed by the decomposition of pyrites and galena in 
seams which are not altogether air-tight and water-tight, may 
possibly be utilised as a guide to the whereabouts of metallic 
lodes ; and that ** we shall thus obtain, by means of the 
thermometer, scientific information which the ancients sought by 
means of the divining-rod.” 

Thanks are due to M. Antoine I’cch, Ministerial Councillor, 
and Director of the Mines, and to Herr Edouard Poschl, 
Director of the School, for energetic co-operation in this extensive 
and valuable series of observations. 

Mr. LebouC|hamg been requested to supplement the above 
rhunl of she ochemnitz observations by an account of the con- 
nection (inuiy) between the geological and thermal conditions of 
the several mines, as indicated by a comparison of the reports of 
Dr. Schwarts, and Prof von Liszkay, remarks 

“ The rock at all the mines except Finachachi Is |*w 
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hornblende-andesite {in German Griinstem-trechyt), a compact 
fine-grained crystalline, more or less vitreous rock, containing 
crystals of oligoclase and hornblende, but no quartz or samdine 
This rock is a good heat-conductor, with a conductivity probably 
nearly approaching that of 4 Calton timp rock.’ 

“ The Franzsdiacht is sunk in rhyolite (a highly siliceous 
vitreous trachyte), a rock, the conductivity of which would 
presumably be nearly the same as that of hornblende-andesite, 
probably a little greater. Elements of temperature -disturbance 
are, however, present in the form of thermal springs, and, 
possibly, in the proximity of a basaltic cone. This last element 
of disturbance is, I should imagine, a very doubtful one indeed, 
although Councillor A. Pcch appears to think it of importance. 
The rate of increase, as deduced from observations in the 
rhyolite here, was 1° C. for 40'$$™., or about i° K. for 74 feet. 

4 4 The report brings out strongly the important variations of 
rock-temperature which may be, and are occasionally, generated 
by the decomposition of metallic sulphides, a point which I think 
is here prominently mentioned for the first time.'’ 

At the request of Mr. Lebour, observations have been taken 
by Mr. Matthew Heckels, Manager of Boldon Colliery, between 
Newcastle and Sunderland, in holes bored upwards to a distance 
of ten feet from some of the deepest seams. 

The mine is described as 41 perfectly dry,” and those parts of 
it in which the observations were made are quite free from 
currents of air. The surface of the ground is tolerably level, 
and is ninety-seven feet above Trinity high-water mark. 

Hole No. I is bored up from the roof of the Bensham seam. 
The thermometer — one of the new slow-action instruments, not 
self- registering — was placed at the end of the hole (so as to l« 
ten feet within the rock) and protected by air-tight plugging. 
The surrounding strata consist of arenaceous shale, known as 
“grey metal.” The distance of the thermometer from the sui- 
face of the ground overhead was 1,365 feet. 

The hole had been standing idle for some time when the ther- 
mometer was inserted, April 5, 1876. The first reading was 
taken April 26, and was 75°, the surrounding air l>cing at 75 .V*, 
and almost stagnant. The readings were repeated during lour 
consecutive weeks, without change of the indications. 

Hole No. 2 is in the same vertical with No. 1, and is bored 
up (also to the height of ten feet) from a deeper seam— the 
Hutton seam. The same thermometer was employed, and in 
the same manner. The surrounding strata consist of a close, 
compact sandstone known as 44 hard post.” The distance of the 
thermometer from the surface of the ground overhead was 1,514 
feet. Immediately after the drilling of the hole, June 6, 1876, 
the thermometer was inserted, and on July 4 the first reading 
was taken, namely, 8l°. On July 24 it had fallen to 79^°, and 
on August 1 to 79°. Readings taken on August 15 and 29 and 
September 1 also showed 79*, the surrounding air having never 
altered from the fixed temperature, 78 It would therefore 
appear that the first observation in this hole was 2° too high, 
owing to the remains of the heat generated in boring, notwith- 
standing the lapse of four weeks which had intervened. Four 
readings have since been taken at regular intervals, ending with 
July, 1877, and the same temperature, 79°, continues to be 
shown. 

Assuming 48° as the mean annual temperature of the surface, 
we have the following data for calculating the rate of increase 
downwards : — 


Surface 48° 

1.36$ j«*t 75* 

1.5H feet 79“ 

.For the interval of 149 feet between the two holes we have an 
““je*** 4" h'.. which is at the rate of l" V. in 37 feet. 

J* or the whole depth of 1,514 feet from the surface to the lower 

ho 7 wc an increase of 31 0 , which is at the rate of r F. in 
49 feet 

In explanation of the length of time required for the heat of 
boring to disappear in the second bole, Mr. Heckels remarks 
that it required two men sixteen hours with a hand-boring 


m ac hin e to drill this hole, so hard is the stratum.” He further 
says : The tool by which this hole was bored, on being drawn 
out, was too hot to allow it being touched with the hand, so that 
the tonperature of tirehoW, on being finished, most have been 
considerable ; and no doubt it would be when we consider the 
ymrn a c pressure required to bore holes in such strata as this.” 
With respect to the pawnent temperature, 78J’, of the sur- 
oundiag mi, Mr. Heckeb "murks : 44 The air of this district is 
almost stagnant, and what drcnlatioo there Is will have travelled 


a distance of three miles underground ; and hence it may be 
expected to be itself pretty near the temperature of the rocks 
through which it is circulating.” 

The dryness of the mine, the absence of currents of air. and 
the great depth render these observations extremely valuable for 
the purpose which the Committee have in view, and their best 
thanks are due to Mr. Heckels and the proprietors of the colliery 
for the trouble and expense which have been incurred in pro- 
curing them. Observations will shortly be taken in another 
bore in the same colliery. 

During the past year the first observations have been received 
from India. They were taken by Mr. H. B. Medlicott, M.A., 
of the Geological Survey, in bores made in search of coal, and 
have been published by him in the 44 Records of the Geological 
Survey of India,” vol. x., part 1. The instrument employed 
was a 44 protected Negretti ” thermometer sent by the secretary 
of this Committee to Dr. Oldham, the director of the Survey. 
A Casella- Miller thermometer was used to check the oblkm- 
tions, but was found much less sensitive and steady, and its 
readings, though placed on record, are therefore left out of 
account by Mr. Medlicott in his reductions. 

The observations were taken in three bores, at places named* 
Khappa, Manegaon, and Moran; but the observations at 
Moran were made only four hours after the boring tool had been 
at work, and the Khappa bore exhibited a strong bubbling, 
besides other marks of convection. The results obtained at 
these two bores must therefore be discarded ; but in the Mane- 
gaon bore everything was favourable for satisfactory observation. 

** It was closed on April 24, 1875, ho that it had been at rest for 
twenty months. There is only one guide-pipe ten feet long at 
the top of the bore, there never having been any pressure of 
water in the hole. The position is low, and the water had 
always stood at or near the mouth of the tube. There was no 
difficulty in removing the plug. The very equable series of 
temperatures is the natural result of these conditions. The 
observations were taken in the evening of the 5th and morning 
of the 6th of December. At 5 p.m. the air-temperature was 
72 0 ; at 8 P.M., 59°; at 8 a.m., 65"; at II a.m., 84°. The 
slight decrease of temperature in the top readings is a good 
proof of the perfectly tranquil conditions of observation. 

It is no doubt due to the excess of summer heat not yet 
abstracted ; and it is apparent that that influence reaches to a 
considerable depth— quite to sixty fccu” The following are the 
observations : — 
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This last observation was in mud, the hole, which had 
originally a depth of 420 feet, having silted up to such an extent 
that 310 feet was the lowest depth attainable. The increase 
from 60 feet downwards is remarkably uniform, and the whole 
increase from this depth to the lowest reached is 3°7, which is 
at the rate of i° F. for 68 feet. 

The elevation of Manegaon is estimated at 1,400 feet. It lies 
44 in an open valley of the Satpuras, traversed by the Duflhi 
River, south of the wide plains of the Narbada Valley, about half- 
way between Jabalpur and Ilosbungabad, which are 150 miles 
apart.” Jabalpur is 1,351 feet above sea-level, and has a mean 
annual temperature of 75*2. Ilosbungabad is 1,020 feet above 
sea-level, and has a mean annual temperature of 78*3. 

44 The geological conditions of the position are favourable for 
these observations. The rocks consist of steady alternations, in 
about equal proportions, of fine softish sandstones, and hard silty 
clays of the upper Gondwana strata, having a steady dip of about 
10". . . Strong trap dykes arc frequent in many ports of the 
stratigraphical basin ; bat there are none within a considerable 
distance of these borings. There are no faults near, nor any 
rock-features having a known disturbing effect upon the heat- 
distribution.” 

Mention was made in last report (p. 209) of two methods which 
had txpn suggested by members of the Committee for plugging 
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bores to prevent the convection of heat Mr. Lebour, at the 
request of the Committee, has conducted experiments during the 
past year on both forms of ping. He reports that 
“ In accordance with Sir W. Thomson’s suggestion, discs of 
india-rubber fixed to the lowering wire above and below the 
thermometer have been tried. The chief difficulty met with was 
the unwieldiness of the armed portion of the wire, which could 
not be wound and unwound from the drum, owing to the fixed 
disc-holders. This difficulty prevented the placing of the discs 
anywhere but at the extremity of the wire, whereas it would be 
very desirable to have a large number of them at intervals along 
the greater part of its entire length. Discs for a 2$-inch bore 
were found to work well with a diameter of 2} inches. The 
lowering, and especially the raising, of the wire armed with 
the disc-plugging were very slow operations, owing to the re- 
sistance opposed by the water to the passage of the discs. 

Experiments with the form of plug devised by Mr. Lebour 
himself were continued with a set of better made plugs. “ The 
great disadvantage of this system of plugging is the necessity for 
using two wires, one to lower the thermometer and plug as 
usual, and the other to let down weights upon the upper ends of 
*the plugs, when they are to be expanded, and to remove them 
when they are to be collapsed. This necessitates not only the 
ordinary drum for the first wire, but also an independent reel 
for the second. With care, however, and after some practice, 
the apparatus was found to work well ; but it certainly is ex- 
tremely inconvenient for rapid work, as it requires a good deal 
of setting up. 1 ’ 

Experiments were made with both forms of plug at the depth 
of 360 feet, in a bore of the total depth of 420 feet. In the one 
case, eight india-rubber discs were employed, four above and 
four below the thermometer ; in the other, two collapsible plugs, 
one above and the other below. The experiments had chiefly in 
view the mechanical difficulties of the subject, and are not 
decisive as to the sufficiency of the plugs to prevent convection. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Proposed New University.— A movement has for some 
time been on foot for the establishment of a new university in 
the north of England, and on Tuesday last week a deputation, 
which included the Kcv. Dr. Gott (Vicar of Leeds), Mr. Edward 
Baines, Prof. ITiorpc, Prof. Rucker, ami Mr. K. Reynolds, 
waited upon the Mayor of Bradford, Mr. B. Priestly, with the 
object of inducing the Corporation of Bradford to adopt a me- 
morial to the Privy Council in favour of the projiosal. The 
Mayor intimated that the matter would l>c referred to the 
Finance and General l*urposcs Committee of the Corporation 
for consideration. 

France.— A commission of twenty-two members has been 
appointed by the Chamber of Deputies of the French Republic, 
to prepare a general law on primary instruction. 

Two new professorships of botany have been created in the 
faculties of Lille and Rennes. 

PARIS. — The medical course at the University is attended at 
present by 23 ladies, including 12 Russians, 6 English, and 5 
French. Since 1865, 30 ladies have studied medicine at Paris, 
9 of whom have received the doctor's diploma. 

Higher Female Education.— The subject of the admission 
of female students to the universities is exciting at present an 
unusual degree of discussion in German? as well as in England. 
In this connection we notice the publication of r letter from 
Prof. G. H. Meyer, of the medical faculty of Zurich, in which 
he states, as the result of the experience of a number of years 
with female students, that he can detect no difference in the 
average amount of talent and application shown by the repre- 
sentatives of the two sexes under his charge. From a social as 
well as a professional standpoint, the advanced position taken 
by the University of Ziirich in this direction, during the past few 
years, is shown to be justified. 

KOnigsberg.— The university is attended at present by 655 
students, including 42 in the t h e ol o gical faculty, 174 in the legal, 
134 in the medical, and 305 in the philosophical. But 42 are 
from outside of Prussia. The corps of instructors numbers 4a 
The university possesses a library of 155,000 volumes, an 
observatory, the soological museum founded by von Baer, and 
numerous clinic'. On February 2 the eminent philosopher. 
Heir Rosenkranx, celebrated the fiftieth anniversary of his 


receiving his doctor-diploma. The German Emperor, the 
Crown Prince, and all the German Universities, sent congra- 
tulatory telegrams and addresses. 

Halle.— O n February 27 the 150th anniversary of the estab- 
lishment of an agricultural chair was celebrated at the Halle 
University. At the same time the fifteenth anniversary of the 
opening of the Halle Agricultural Institute, under the direction 
of its founder, ProC Kuhn, was solemnised. A torchlight pro- 
cession and banquet were followed by the laying of the founda- 
tion-stone for a new geological museum, which is principally 
destined to contain a geognostical collection of the most im- 
portant formations in their natural form and succession. 

Munich. --The rapid increase in the attendance shows that 
this young University is taking a leading position in Germany. 
At prerent the students number 1,360, an increase of over 200 
on 1876-77. The philosophical faculty contains 400, and the 
medical 340. Countries outside of Bavaria are represented by 
346, The corps of instructors number 1 14. 

Giessen. — The university is attended at present by 315 
students, of whom 237 are natives of Hesse. There are but 16 
students of chemistnr, a striking contrast to the numbers which 
were wont to nock from all quarters to Liebig’s laboratory. 

Marburg.— -The number of students in attendance on the 
university during the past winter was 415. They were divided 
among the faculties as follows : -Theology 51, law 85, medicine 
100, philosophy 179 * The Prussian students numbered 263. 

Bonn. — The professorship of geology and palaeontology in 
this university has been offered to the well-known geologist, 
Prof, von Seebacb, of Gottingen. 

Kiel.— The vacant chair.of botany is to be filled by Prof. A. 
Engler, of Munich. 

Dresden.— A congress of representatives from all the Ger- 
man technical institutions is to take place at Dresden shortly 
after Easter. 


Leipzig,— A young lady has taken here, for the first time, 
the degree of Doctor of Jurisprudence in the legal faculty. 

Prussia.—' The number of legal students in the various uni- 
versities has increased so rapidly of late years that they now 
form three-tenths of the total numl>er. 


Germany.— From statistical results published by the Neue 
Deutsche Sckul Zeitung , it is shown that 60,000 schools with 
6,000,000 pupils are in existence in Germany, for a population 
of about 40, 000, ocx) inhabitants. 

Madrid. — The Royal School of Mines has recently cele- 
brated its I ooth anniversary and published a handsome historical 
work in commemoration of the event. 

Utsala.— The University is attended at present by 1,370 
students, consisting of 331 in the theological faculty, 145 in the 
legal, 1 81 in the medical, and 713 in the philosophical. The 
corps of instructors numbers no, including 30 ordinary and 9 
extraordinary professors. 


SCIENTIFIC SERIALS 

Reale Istiiulo Lombardo di Scienze e LetUre , Rend icon ti, voL 
xi. y fast i. and ii. — On some propositions of Clausius on the theory 
of potentials, by M. Beltrami.— On the composition of cheeses, 
and on the emanation of fat from their albuminoid substances 
during maturation, by^MM. Musso and MenoexL— On determi- 
nation of the nitrogen in milk and its products, by M. MenoxxL — 
On the resistance of the helices of telegraphic electro-magnets, by 
M. F errini. — Experimental researches on hetcrogeneris ; on 
the limit of productivity of organic solutions (third communica- 
tion), by MM. Maggi and Giovanni. — C h e mi cal manures, the 
agrarian industry, and funded property, by M. Gaetano.— On a 
reaction of substances reductive in general, and in particular of 
glucose, by M. Pollacd. — On granite in the serpentine formation 
of the Apennines, by M. Torquato. 

Morphologist hes Jahrbuchy voJ. iv. part 1, commences with a 
paper of 11 1 pages by Max Furbringer on the comparative 
anatomy and development of the excretory organs of vertebrata. 
Nearly fifty figures are given to illustrate the early stages of these 
organs in tha Shannon frog and salamander, a full rhumi fa 
given of all tteemtions on those of other vertebrates ; together 
with a dlscnwkmoQ their homologies, and on their in d i ca tio ns of 
relationship to the segmental organs of worms. — A careful 
description of the anatomy of las neapolitana, asp., Is given by 
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G von Koch.— Dr. H. von Iherings contribution to the 
anatomy of Chiton deals chiefly with the sexual apparatus, the 
kidney, and the muscles. He show that in Chitonida? the sexes 
are undoubtedly separate, and that the ova are fertilised in the 
ovary.— Observations on the formation, fertilisation, and seg- 
mentation of the animal egg, by Oscar Hertwig, part 3, 20 
pages, 3 plates. This part deals with the ova of the star-fish, 
Asteracanthion. 

Zeitschrift fur vmsensehaftlicht Zoologie, vol. xxx. part 2.— 
Contribution to the knowledge of the flagellate infusorians and 
some related organisms, by O. Biitschli, 78 pp. 5 plates, de- 
scribii g or criticising a great number of species. — On the lungs 
of Birgus lairo (land crab), by C. Semper.— The copulatory 
organs of plagiostomes, by K. R. Petri, 48 pp. 3 plates. — The 
central nervous system of the alligator, by Rabl-Riickard, 38 pp. 
2 plates. 


SOCIETIES AND ACADEMIES 

London 


Royal Society, March 28.— “ Measurements of Electrical 
Constants. No. II. On the Specific Inductive Capacities of 
Certain Dielectrics,” by T. E. H. Gordon, B.A. Camb. First 
Series. Communicated by Prof. J. Clerk Maxwell, F.R.S. 
(Abstract.) 

The author has, under Prof. Clerk Maxwell’s directions, 
carried out some m*rsurements of specific inductive capacities 
by a new method. 

The author finds that all his results are much lower than those 
obtained by previous experimenters, and suggests that the fact 
may perhaps be explained on a supposition tlmt the specific 
inductive capacity of dielectrics increases from an inferior to a 
superior limit during the first small fraction of a second after the 
commencement of the electrification. Jle discusses this question 
at some length in his paper. 


“On the Thermo-Electric Properties of Liquids,” by G. 
Gore, LL.Ik, F R.S. 

In this communication the author has described an improved 
apparatus for examining the thermo-electric properties of liquid*, 
by the use of which, with the precautions stated, all *ourccs of 
error in such experiments appear to be removed ; he has also 
^described a number of experiments he lias ma le with it, and the 
t< suits obtained. 

By employing a sufficient number and variety of clectrically- 
^conducting solutions, of acids salts, and alkalies, in those 
^experiments, he has discovered several exceptions to the usual 
effect he hud formerly obtained, viz., that ac*d liquids are 
thermo-dectro-poritive, and a'kaline ones tl ermo electro- 
negative, and has sketched a diagram represents g the thermo- 
electric behaviour of heated platinum in three of the exceptional 
,#iquid*. 

\ Reasoning upon the satisfactory results obtained, he con- 
cludes :~(i) That the electric current* are not produced by 
^chemical action ; (2) Nor by a temporary dissociation of the 
^constituents of the liquid ; (3) Nor by the action of gases 
^excluded in the metal* ; (4) But that they are produced purely 
|and soltly by the heat, and that beat disappears in producing 
{(them ; (5) That they are immediate or direct effects of the heat, 
%nd that aqueous conducting liquids, therefore, possess true 
^thermo-electric properties ; (6) That the current is a result of a 
^difference of thermic action at the surfaces cf the two pieces of 
I'snetal ; (7) That it is a product of a suitable molecular structure 
f of the liquid, a change of such structure resulting from alteration 
j, °‘J e ®P c ^®re > and a direct conversion of heat into electricity ; 
g* 1 ** . W £hat the circumstance which is most influential in 
aenabhng beat to produce the currents, and most determines their 
tawS* 011 * Bd attounr » “ a suitable molecular structure of the 

I By means of the apparatus and process described, be has dis- 
covered imgular molecular changes in several of the liquids 
| examined ; and as molecular changes are the bases of various 
|pbysical and chemical alterations, he suggests the use of this 
^apparatus and mtthod as a new one for dh cove ring anomalous 
^molecular aerations and other coincident physical and chemical 
m elcuncahy conducting liquids f 0T detecting differ- 
eoces of electric potential between metals and liquids at different 
[temperatures. 

► f By reasoning upon the different resalts obtained, be concludes 
a. so a* probable, that when a piece of metal is r mply Immersed 


m a suitable l.quid, a change of temperature occurs ; and this (if 
correct ) is a i».*»al!el fact to that of the production of electricity 

7 simple contact only. The results also support the contact 
theory of voltaic electricity. 

T he paper concludes with several suggestions of new lines of 
research suggested by the experiments, one of which is the con- 
struct on ot a new thermo-electro-motor. 

Chemical Society, March 30.— Anniversary meeting. — Dr. 
Glad.stone, president, in the chair. -The following is a brief 
summary of the president's address: -The bjc-laws have been 
thoroughly revised. Successful elToits have been made to expe- 
dite the publication of the Journal, and a suh-editor, Mr. C. E. 
Groves, has been appointed. The Research Fund now amounts 
to 4, coo/., and already two papers have resulted from the assist- 
ance rendered by it to investigators. The President hopes that 
many chemists, especially those to whom the pursuit of chemistry 
has become a source of wealth, will contribute to this important 
fund. During the past year an independent body, the Institute 
of Chemistry of Great Britain and Ireland has been formed and 
incorporated ; its objects, which are quite distinct from those of 
the Chemical Society, are the encouragement of the study of 
chemistry and the maintenance of the profession on a sound and 
satisfactory basis. Sixty-five papers have been read during the 
past session, and two lectures have been delivered. There are 
at present 965 Fellows. The Society has lori by death one 
eminent foreign member/ M. Rcgnault, and, besides, Messrs. R. 
Apjolin, T. J. Griffin, W. Gossage, T. Hall, K. L. Koch, M. 
Murphy, Dr. Nood, and E. F. Teschemacher. After several 
votes of thanks, &c., the following officers were elected for the 
ensuing year : — President — J. II. Gladstone, Ph.D., F.R.S. 
Vice-presidents— F. A. Abel, C.Ik, Sir B. C. Brodie, SV, Pela 
Rur, E. Frankland, A. W. Hofmann, W. (Idling, Lyon Playfair, 
A. W. Williamson, T. Andrews, W. Crookes, F. Field, N. S. 
Maskelyne, II. K. Roscoe, R. Angus Smith. Secretaries— W. 
II. Perkin and II. FI Armstrong. Foreign Secretary— Hugo 
M idler. Treasurer — W. J. Russell. Council— Lothian Bell, 
M. Carteighe, A. II. Church, W. N. Hartley, C. W. Heaton, 
D. Howard, G. Matthey, E. Riley, W. A. Tilden, R. V. Tuson, 
R. VVarington, C. R. A. Wright. During the meeting it was 
announced that Mr. Warren De la Rue had presented the 
Research Fund with the sum of 100/. on the condition that it 
should be devoted to any one important research. 

Anthropological Institute, March 12.— Mr. John Evans, 
P.C.L., K.R.S., president, in the chair.— Prof. A. Giahani 
Bell read a paper on the natural language of the deal and dumb. 
The author stated that in most cases dumbness wa* merely a 
consequence of deafness, and docs not arise from any deficiency 
in the vocal organs, but merely from the inability to acquire 
atticulate language, fiom want of means of imitating it. Phis 
can be supplied by teaching. The dogma, 44 without speech, 
no reason,” is not well founded. Deaf-mute children think in 
pictures. Thence they form a language of signs which, as con- 
tractions of it become understood, develops into a conventional 
language, but its extent is very limited. No deaf-mute has been 
found who had formed the idea of a Supreme Bcii>£. About 
the commencement of the present century the Abbe dc PEpce 
opened an institution for the education of deaf-mutes. The 
tendency of education was to render the language more and 
more conventional by means of contractions. Of this Mr. Bell 
gave many interesting examples. The result of systematic edu- 
cation ha c been to enable the deaf mu*cs to form a community 
among themselves, using a real language, representing abstract 
ideas ts well as mere objects. Not only so, but the language 
has idioms of its own ; for example, the objective caie comes 
first — thus, 11 the boots made the bootmaker. * This is a diffi- 
culty, and perhaps a mistake in the education ; it affords, how- 
ever, a useful subject for anthropological inquiry into the analogy 
with the development of spoken language. In illustration, Mr. 
Bell delivered the Lord's Prayer in the sign language. The 
North American Indians have a sign language, the same i in 
character, but less developed, than that of the ‘leaf-routes. The 
language of the deaf-mutes is beginning to split into dialects. 

Pbotpgraphic Society, March 12. — J. Glaisher, F.R.S., 
president, in the chair. — Papers were read by Dr. van Monck- 
hoven on the fading of .carbon prints, and the suppression of 

* Since writinf the paper he ha* proved, by experiment.that when a shaa t 
of platinum U immerved in various saline, elkaline, and acid liquids , a sttffct 
rise ot temperature lake* place ; the solution* already employed, in which 
such a resist occur*, are enumerated. 




bichromates in carbon printing, and by Edwin Cocking, on non- 
converging perpendiculars in architectural photographs. Dr. 
Monckhoven, in his paper, asserts that neither hot water nor 
alum fix carbon prints, and although excess of bichromate of 
potash is removed, still the chromic salt, which has rendered 
the gelatine insoluble, not only remains, but undergoes a change 
by subsequent exposure to light, and thus accelerates the action 
of light upon the organic colour of the pigment, which fades 
rapidly. He suggests a new fixing agent, bisulphite of soda, 
and for colour some of the oxides of iron, mixed when moist, 
with glycerine and gelatine, which he states are absolutely 
unalterable by exposure to light. 

Edinburgh 

Royal Society, March 8.— Sir William Thomson in the 
chair.— Prof. Tail read a paper on thermal conductivity, the 
result of experiments during the last ten vear*. HU results for 
iron are much the same as those obtainea by Principal Forbes. 
He had solved the following problems I. That, with the 
exception of iron, in no case as yet tried does a pure metal dimi- 
nUh in thermal conductivity as the temperature rises. 2. That 
different specimens of the same metal, as, for instance, two 
kinds of copper differ much the same relatively in thermal and 
in electric conductivity. 3. A substance which is pretty constant 
as a conductor of electricity is also pretty constant in thermal 
conductivity. Among the difficulties encountered was the altera- 
tion of the zero point of the thermometers used— Kew standards— 
after being heated to a high temperature. ThU affects only the 
absolute values slightly, but not the general character of the results. 
Another difficulty was the oxidation, during heating, of the short 
bars employed to measure the heat lost by radiation and convec- 
tion at different temperatures. ThU was almost completely 
overcome.— Prof. Fieeming Jenkin and Mr. J. A. Ewing com- 
municated a paper on the wave forms of articulate sounds 
obtained by the aid of the phonograph. Their results show that 
Hclmholtz r s theory of vowel sounds, viz., that for the produc- 
tion of any one vowel certain fixed notes arc necessary, is not 
tenable, as they obtained vowel sounds under circumstances 
which rendered the presence of some of these notes impossible. 
They have also made out that every vowel and every consonant 
is reversible. ThU is true also of such single sounds as M, 
ch t &. c. A number of curvet were exhibited showing the form 
of the indentations on tinfoil produced by various articulate 
sounds, multiplied about 400 times by means of a system of 
levers. — A paper by Mr. George M ’Go wan on the action of the 
chlorides of iodine on acetylene and ethylene, was read by Mr. 
J. Y. Buchanan. 

Paris 

Academy of Sciences, April 1.— M. Fizcau in the chair.— 
The following papers were read On some applications of 
elliptic functions (continued), by M. llcrmite.— Parameters of 
elasticity of solids, and their exj»crimcntal determination, by 
M. dc Saint-Vcnant. — On the specific heats and the heat of 
fusicSfr^of gallium, by M. Berthelot. The liquid sjiecific heat 
was found to be 0*0002 ; the solid, 0079. Kef erred to 69*9 
as the atomic weight, the heat of fusion was 1*33 cal. As with 
mercury, lead, tin, and bismuth, the solid and liquid sqxrcific 
heats, taken at the same temperature, arc closely alike. The 
specific atomic heat of gallium (liquid 5*59, solid 5*52) is about 
the same as that of aluminium (5 53) and that of glucinium 
(5*6a).— Action of oxygen on acid chlorides, bromides, and 
iodides; compounds of aluminium, by M. Berthelot.— On 
the movements of storms, by M. Faye.— On the whirl pools 
of watercourses, by M, Bclgrand. He notices some phe- 
nomena of streams as illustrating M. Faye's the 017.— Obser- 
vations on the nature of the plauts collected in the group of 
Naggtmthi* ; types of A r . /laMJata, Lindl. and Hutt., and .V. 
cymptmidis* Gaspp., by M. de Saporta.— The conidia of 
Pofypprus sutfurms % Bull, and their development, by M. de 
Seyncs. — Action of the sun on the magnetic and electric fluids 
of the earth, by M. Ouet. The subject is treated mathemati- 
cally.— On the linear differential equation which connects with 
the modulus the complete function of the first species, by M. 
Tannery.— On the kinematics of continuous figures on curved 
surfaces, and, in general, in plane or curved varieties, by M. 
I^vy.— Actinometric measurements made in Algeria during the 
summer of 1877, by M. Violle. These were partly made in the 
dry Saharan climate of Laghouat, 466 kilom. south of Algiers, 
partly at Fagrait, a height of 993 m., and at Khanza, 740 m. 
ower. The method was the same as M, VioUe used the top 


of Mont Blanc two years ago. The numbers obtained for the so 
constant in the former case, by Pouillet’s and Forbes' formulae, wi 
2 ‘40 and 2*42 ; both less than 2*54, the value got on the top 
Mont Blanc. The ratio of the intensities of solar radiation 
the plain and on the mountain was 0*915.— On astronomi 
refraction, by M. Makarevitsch.— On the physical propert 
and the specific heat of glucinium, by MM. Nilson and Petters.se 
They obtained large quantities of crystalline glucinium by he 
ing to a red heat a cylindrical mass of iron, containing, in a h< 
closed with a screw, some of the chloride and some sodium fre 
from its oil of naphtha. The compound of marine salt a 
glucinium found after cooling, is washed with water, and t 
reduced metal (impure) appears in bright spangles, or dendrit 
or small globules. The density of pure glucinium is calculat 
to be 1*64 ; specific heat 0*4084. The atomic weight Be= 13 
and the formnla for the oxide Be 2 0 8 (assigned by Berzelius) t 
confirmed. — On a reaction peculiar to some polyatomic alcoho 
by M. Klein. It is shown that all the ethers of mannite a 
its derivatives possess rotatory power, — On a new' method 
separation of arsenic from other metals, by MM. De Clermc 
and Frommel. This is based on the fact that while a lar 
number of hydrates of sulphides arc dissociated at ioo° in 
sulphuretted hydrogen and oxide, sulphide of arsenic is t 
only one which gives a soluble oxide, arsenious acid. Ilcncc, 
a mixture of sulphide of arsenic and other sulphides be broug 
to boiling, the sulphides will all be oxidised, and remain j 
soluble in the water, except arsenious acid, which may then 
easily isolated. — On mclilotol, by Mr. Phipson. This is a n< 
oily product got by distilling w itli water, dried Melilotus offi 
nalis , then treating the distilled w ater w ith ether which dissoh 
the substance, so that it is got very pure after evajx»ration. r 
it is due the odour of tnclilot and hay. — Telephone employ 
as galvanoscope, by M. D’ Arson val. The worst construct 
instrument is found to be at least 100 times more sensitive th. 
the nerve for revealing weak electric tensions. It is very wi 
adapted for studying the electric tetanus of muscle. —On nnthr 
in the horse and the dog ; phlogogenic action of anthrac 
blood, by M. Toussaint. The phlogogenic matter accompan 
ing the bacterides is more or less active according to the sour 
whence these latter come.— On the epoch of formation of l 
cloaca in the embryo of the common fowl, by M. Cadiat, 

Gottingen 

Royal Society of Sciences, January 5.— On a class 
differential equations which are integrable by Abel’s or ellipl 
functions, by M. Fuchs.— On the affinities and systematic signi 
cance of Ctroxylon andicola, by M. Drude. — Some words on tl 
origin of language, by M. Benfey. 
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THE COMING TOTAL SOLAR ECLIPSE 
r "|"'HKRK U no iloubt whatever that the eclipse which 
1 will sweep over the United States next July will be 
observed as no eclipse has over been observed before. 
The wealth of raen, the wealth of instruments, and the 
wealth of. skill in all matters astronomical, already accu- 
mulated there, makes us Old Country people almost gasp 
when we try to picture to ourselves what the golden age 
will be like there, when already they are so far ahead of 

tis in su m.inv particulars. 

Draper, Hall, Darkness, Holden, I.an^ley, Newcomb, 
Peters Peirce, Pickering, Rutlicrfurd, Trouvclot, and 
las, but not least, Young, are the names that at once 
ran eadlv off the pen to form a skeleton list, capable of 
considerable expansion with a little though!, when one 
thinks of the men who will be there. < >nc knows too 
that all the enthusiasm of devoted students and all the 
appliances of modern science appliance-, m the creation 
<>; which many of those named have borne so noble a 
put will not be lacking. So that we may be sure that 
not only all old methods but all possible new ones will be 
Hied to make this year one destined to be memorable in 
the annals of science side by side with 170D, 1X51, 1X00, 
and other later years. 

Thank Hra\ on, too, there is'no neve-. il\ that thrthank- 
lr . . ta .k of organising an “ Kclipse Txpcditiou *’ fnnn 
this country should fall on any unfm lunate individual, 
among other n*a oils becau »e and tin. 1. a vers hopetul 
r n of im tea .m 1 , general micro *1 taken m s* ictitifi* 
work Mis 1 .. Ininas, lmray and Co., the owner , of the 
W hite Slat Line, have expressed in the wai.nca manner 
their desire to aid i ngli .h ob .erv or . b\ a (onuderable 
reduction ul I are-., and the dire* tors <>: the IVmisvlv aiu.m 
Kailwav Company, a. llie reader* ot \vim:i luve 
alreads been made aware, have done the like m the ta-a* 
of ob .erven coming from Rurope m their individual 
capacity. 1 

The pi ogress in that bi.mrh « »f Lmo\ h-du/ wimli 

I ripiire*. il»*- .ml o! ts bps*- oh-* 1 *.»(,. mi- Im- !)*•• n M i.ipul 

*011 mg the la I few veai . that i)>r »*, hp < i v oS. though 

II happened onlv ten yeai-. ago, seem* to be as tai 
removeil from tlie present a; the Midille Age. are* m 
icgard to mans other branches of culture. 1 he work 
done by the spectroscope since that sear, when in the 
hands of Janssen, Pog-.on, Herschel, and other., it 
added so enormously to our knowledge, has gradually 
covered larger and larger ground, and each successive 
eclipse in 18D9, j X70, 1871 and 1875, ha . seen some 
v ariations i n it, u-.e, so that its employment has proved the 
100-.1 novel, if not the mo.t powerful, side of the attack. 

^ oung s work of 1869 will no doubt form the key-note of 
much that will be done this year so far as the coronal atmo- 
‘ phere is concerned, it will be remembered that Young 
in 1 869 observed a continuous spectrum, while Janssen in 
1871 observed a non-continuous one, for he recorded the 
presence of the more prominent Fraunhofer lines, notably 
f>. This positive observation from so distinguished an 

* In fact Messn. Ismay. lmray ami Co. have jut* announced that they 
will take pr operty ccrtihcd ob«erwew and bring them home again for the turn 
of »V., which is rather levs than *»t class smcle fart; s > that Engluh 

f observer! trill be carried t » Denver or the Rocky Mountains and t*a< k nifain 
or the sum of 34/. 

f Vol, xvii.— Na 442 


observer demands attention, mu only on its own account, 
but because of the question which hangs upon it, which 
is this : Does the corona reflect solar light to us or does 
it not, and if it does, where are those particles which thus 
act as reflectors ? l»n this point the photographs taken 
in Siam in 1 S75 are silent, as the method employed was 
not intended to discriminate between a continuous and a 
discontinuous sfiectruni. 

Hut although this point remains, how greatly has 
the ground been cleared since iX(u). That* wonderful 
line, “ 1474 »" is more familiar to us now ! and yet there 
has been almost a chapter of ;u ridents abvntt it. In the 
first place, with regard to this line above all others, 
there appears to be a mistake in Angstrom's map; 
the solar line at 1474 i* not due to iron at all ; with 
the most powerful arc there is no iron line to be seen 
there. Then Secrhi attributed it to hydrogen, though 1 
am not aware on what evidence. J tut whatever be its 
origin, the fact remains that we now know by its means 
that the solar hydrogen is traversed and enwrapped bv 
the substance which gives rise to the line to an enormous 
height, so that it Inruis the highe-.t portion ot the atmo- 
sphere which 1* hot enough to render its presence 
manitest to its by spectral line-.. Here, so tar as 1 know, 
onlv one point ot dilference remains. In 1X71 1 mo t 
disim* tly saw the line trumpet .haped, that is, with the 
base broadening as the spectrum ot the photosphere vva ; 
reached, while Janssen saw it slopping, slum ot the spec- 
trum ot the photosphere. The importance ot tin point is 
that supposing one of us to be mistaken and one or other ob- 
servation to represent a (W/rAr;// condition, then, it the line 
broadens downwards till the -am 1 . rear I in I we are dealing 
with a gas lighter than hydrogen, capable ot existing at a 
high temperature, which thin . out as the other gases and 
vapours do in con .equenre ot its vapour detenu being 
below that ot hydrogen ; or, on the other hand, it the line 
stops short as a constant condition, it represents a sub- 
stance which is probably dissociated at the lower levels, 
and is therefore probably a compound ga^ ; and then the 
question arise*, whether it has not hvdfogeii a** one ot il* 
1 nil-! itm ilts, 

IVihaps i ilia v • onv enM*in Is i*:«i to .1 pa pci **; mine 
wlntli was read at the Koval S*«ielv last Tlnn .dav in 
this connection, because it niav be that the solar regions 
most worthy of the closest stud* at the pre ent time are 
precisely these higher reaches ot tin* sun's utmo >phere. 
There is little doubt, 1 think, that around the sun’s visible 
atmosphere matter exists at a temperature low enough not 
to give us its autobiography in the bright line manner, 
and there is evidence that matter existing under such 
conditions, absorbing as it nni.t do some of the sun’s 
light, will, if it remains elemental, give u-. an absorption 
of the fluted kind, or again will ab.orb only in the blue 
or ultra-violet region. 

Now* the more the chemistry of the reversing lower 
layer of the sun’s atmosphere that in w'hich the upper 
level of the photosphere is bathed is examined the more 
metallic is it found to be. For instance, my own work 
has enabled me to trace with more or less certainty 
eighteen metallic elements , 1 in addition to those recorded 

• These arc fttrontium, lead, cadmium, n- 'tawium. cerium, uranium, vana- 
dium, iiallnditim. molybdenum, indium, lithium, rubidium, rordum, bismuth, 
t./i, buCuanum, kIuc.iiu.ii, an.! yttrium >tr rrbium. 

C C 



482 


NATURE 


[ April 18, 1878 


by previous observers ; but of metalloids in this region I 
have traced none. The persistency with which metal 
after metal revealed itself to the exclusion of the metal- 
loids led me to throw out the* idea some time ago, that 
perhaps the metalloids lay as a whole above the metals, 
and shortly afterwards I obtained evidence which seemed 
to me of a very satisfactory nature as to the existence of 
carbon, its presence in the sun’s atmosphere being ren- 
dered probable by fluted bands, and not by lines. There 
were two points, however, which remained to be settled 
before the matter could be considered to be placed be- 
yond all doubt. 

The first was to establish that the fluted bands gene- 
rally present in the spectrum of the electric arc, as pho- 
tographed, which bands vary very considerably in 
strength according to the volatility of the metal under 
experiment, were really bands of carbon— a point denied 
by Angstrom and Thalfcn. 

This point I have settled by two photographs, in which 
the carbon bands remain the same, though one spectrum 
is that of carbon in air, the other of carbon in dry 
chlorine. 

The next point was to insure accuracy by the mos* 
positive evidence that there was absolutely no shift in the 
carbon bands. Such a shift is produced when the part 
of the arc photographed is not perfectly in the prolonga- 
tion of the axis of the collimator of the sj>ectroscope. Its 
effect is to throw the lines of iron, for instance, a little to 
the right or a little to the left of the Fraunhofer lines with 
which they really correspond. 

1 have now obtained a photograph which supplies such 
evidence. There are metallic lines dose to the carbon 
bands which arc prolongations of Fraunhofer’s lines, 
while the lines which I have already mapped at W. L.i 
39*27 and 39*295, in the spectrum ol iron, arc also abso- 
lute prolongations. Therefore there is no shift in the 
carbon tlutings, and the individual members of the fluted 
spectra in the brightest portion are absolute prolongations 
of a fine series of Fraunhofer lines in the ultra-violet. 

Now how does this connect itself with observations of 
the up|»cr parts of the solar atmosphere ? 

Angstrom has already shown that the true carbon lines 
which wc get when a coil and jar are cmjdoyed are 
not reversed in the spectrum of the sun, and I have 
already shown that the calcium spectrum in the sun 
is similar to the spectrum obtained when the spark, 
and not the arc, is employed. Acconqianymg the 
change from a high to a higher temperature, there is 
a change in the intensity of the lines- some thicken, 
others become thinner. We can only match the relative 
thickness of the solar calcium lines by employing a very 
powerful coil and jar— so powerful, indeed, that the lines, 
and not the flutings, of carbon would be visible in the 
spark given by it. It is fair then to say that if carbon were 
present with the calcium in the sun's reversing layer , wc 
should get the lines of carbon w lien we get the calcium 
lines appearing as they do. 

As we do not get this evidence, we are driven to ihe con- 
clusion that the carbon vapour exists not only in a more com- 
plicated molecular condition (as is evinced by the flutings) 
than the metallic vapours in the sun’s atmosphere, but at 
a lower temperature. It must, therefore, exist above ihe 
chromosphere, that is, in a region of lower temperature. 


Lower pressure, again, is indicated by the feeble reversal, 
so that everything points to a high level. 

The question is, will this region be recognised during 
the coming eclipse ? ? 

Coming down lower we reach a level better known, and 
of which, perhaps, the interest during the eclipse will now 
be less, if we except the possibilities opened out to us by 
photography. One good photograph of the lines visible 
in the lower chromosphere will be of incalculable value. 
Attempts may be made on the cusps just before and 
after totality, and if only one of these succeeds we 
shall have the ordinary solar spectrum as a scale. If 
good pictures near H can be secured, enough in- 
formation now exists for that region to enable us 
to determine the chemical origin of the bright lines 
photographed. These remarks apply to attempts made 
with spectroscopes furnished with slits in the ordinary 
way; there is little doubt, however, that the method 
utilised for the Siam eclipse in 1875, the method 
suggested by Prof. Young and myself for the Indian 
Eclipse of 1871, will also be taken advantage of ; here 
the chromosphere itself becomes the slit. A dispersed 
series of spectral images of the thing itself, instead of 
the spectrum of a part of the image of it focussed on a slit 
is obtained, the position of each image in the spectrum 
enabling its chemical origin to be ascertained if only a 
comparison spectrum can be secured at the same time. 

In 1875, in the expedition to Siam, the photographs 
of this nature were obtained by means of a prism, and 
the results obtained by that expedition led me to think 
that, possibly, this method of using the coronal atmo- 
sphere as a circular slit might be applied under very 
favourable conditions it the prism, or train of prisms, 
hitherto employed, Mere replaced by a reflection grating, 
with which the gcnerosits of Mr. Rutherford has made 
many of us familiar, tur the simple reason that while a 
prism only gives us one spectrum, a brilliant grating 
placed at right angles to an incident beam gives us 
spectra of different orders, so-called, on each side of the 
line, perpendicular to it* surface. Of these two or three 
are bright enough to be utilised on each side, so that we 
can get six in all. 

To test this notion I made the following experiment 
with a grating given to me by Mr. Rutberfurd. This^ 
magnificent instrument contains 17,280 lines to the inch, 

I ruled on glass and silvered ; its brilliancy is remarkable. 
In front of the condenser of an electric lamp adjusted 
to throw a parallel beam, I placed a circular aperture# 
cut in cardboard, forming a ring some 2 inches in interior^ 
diameter, the breadth of the ring being about J inch.. 
This was intended to represent the chromosphere, and 1 
formed my artificial eclipse. 

At some distance from the lamp I mounted a 3} inch 
Cooke telescope. Some distance short of the focus? 
1 placed the grating ; the spectrum of the circular slit,; 
illuminated by sodium vapour and carbon vapour was 
photographed for the first, second, and third orders on 
one side. The third order spectrum, showing the exqui- 
site rings due to the carbon vapour flutings, was produced 
Igparty-two seconds. The first order spectrum, obtained 
in the same period of time, was very much over-exposed. 
It is, therefore, 1 think, not expecting too much that we 
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should be able to take a photograph of the eclipse, in the 
third order, in two minutes. Similarly, we may hope for 
a photograph of the second order in two minutes, and it 
is, I think, highly probable also that a photograph of the 
first order may be obtained in one minute. To make 
assurance doubly sure, the whole of the totality may be 
used during the coming eclipse, but if there be several 
such attempts made it will certainly be worth while to try 
w hat a shorter exposure will do. 

Now, by mounting photographic plates on both sides 
of the axis, one solidly mounted equatorial of short focal 
length may enable us to obtain several such photographs, 
with varying lengths of exposure. I insist upon the 
solidity of the mounting because, i: am one plate is to 
be exposed during the whole of totality , the instrument 
must not be violently disturbed or shaken while the 
eclipse is going on. 1 think, howeicr, it is quite possible 
to obtain more than one photograph of the lo*er order 
spectra without any such disturbame in this way. The 
same plate may be made to record throe, or cn four, 
exposures in the case of the first order in an eclipse of 
four minutes’ duration, by merely raising or lowering it 
after a given time, by means of a rapid screw or other 
equivalent contrivance, so that a Iresh portion of the 
same plate maybe exposed. Similarly , the plates on 
which the spectra of the second order are to be recorded 
may be made to perform double chit;.. 

If one equatorial thus mounted were to be devoted to 
each quadrant of the coronal atmosphere, it is certain, 1 
think, that most important results would be obtained. 

J. NoCMAN 1.CK. KVI k 
(To be continued.) 

Chi A STIC LA SIT TOiaVISKS 
Gigantic Land-Tortoi\es % Living and Extinct , in the 
Collection of the British Museum. Uy A. C. I.. G. 
Gunther, M.A., M.D., l'.k.S. Keeper of the Depart- 
ment of Zoology. (London : Printed by < rdcr ol the 
Trustees, 1877.) 

9 I s H K recent and extinct gigantic land-tortoises in the 
■** collection of the IJritish Museum hasjiM received 
at the hands of Mr. A. C. L. t*. Gunther, Keeper of the 
Department of Zoology, an elaborate and exhaustive 
memoir and history. As early as 1X7.: Dr. Gunther had 
made much progress in the elucidation ol their structure, 
but in 1874 the osteology of the Mascarene tortoises 
had still more engaged his attention. Again in 1877 new 
matter arising from fresh materials imported into Eng- 
land from the Aldabra group of islands, Mauritius, 
Rodriguez, and the Albemarle and Abingdon Islands, 
enabled Giinther to complete his memoir upon these 
gigantic land-tortoises, recent and fossil. 

This important volume contains a description of the 
races of the Aldabra group, the extinct races of the Mas- 
carene group (Mauritius and Rodriguez), and lastly, the 
Galapagos Islands races. Dr. Gfimhcr, at p. lo, gives a 
synopsis or the fossil and living gigantic land-tortoises. 
He bases his classification upon the presence or absence 
of the nuchal plate — frontal portion of the skull- 
condition of the pelvis as to nature of the symphysial 
bridge, and whether the gular plate is single or double. 
The Aldabra tortoises, or those of the Aldabra Islands, 


fall under the first group, or those with the nuchal plate 
present, gular plate double, and frontal portion of skull 
convex and with the pelvis having a narrow symphysial 
bridge. Four species of Testudo, all living, occur in the 
Aldabra group. 

The second group, embracing the Mascarene and 
Galapagos tortoises, possess no nuchal plate ; the syra- 
physial bridge is broad, and the frontal portion of the 
skull is flat. The Mascarene species, four in number, 
are all extinct, and are found by Gunther to have a single 
gular plate and short sternum, whereas the Galapagos 
tortoises have a double gular plate and rather large 
sternum, and all but one species (Testudo ephippium ), 
from Indefatigable Island, are living. 

These deductions arrived at by Dr. Giinther after 
> ears of long and patient labour, greatly add to our 
knowledge of the structure of the Tcstudinu* greatly 
removed in space ; he not only shows that the Aldabra 
species have definite and almost individualised structure, 
but that they arc entirely different species from their 
nearest or Mascarene neighbours, a great fact in the 
distribution of life, over an area once continuous land, 
but now known to be one of depression, and yet geo- 
graphically contiguous, the Island of Madagascar only 
se jurat ing them. Here, however, we have not a 
wide distribution in space, and yet no species seems 
common to the Mascarene and Aldabra Teaudimv ■ 
the living races of the Aldabra group being entirely 
different from the extinct races of the Mascarencs. I)r. 
Gunther endeavours to show that in the absence of 
direct genetic relationship between the tortoises of the 
( lalapagos Islands and the Mascarencs, that some “ terres- 
trial tortoises” were transported through some agency 
(“stream or current ”) from the American continent to 
the Galapagos - and similarly that those of Madagascar 
or Africa migrated in a similar manner to the Mascarencs. 
The origin and geographical distribution of species espe- 
cially terrestrial is always of the highest interest to earnest 
students of life in its various phases. The history and 
origin of species, and their distribution, is perhaps one of 
the most difficult problems now engaging the minds of 
naturalists, and Gunther refers to the reappearance of 
the “ Indian, Mascarene, and Aldabra gigantic land- 
tortoises in the Galapagos,” as one of these- not, he says, 
in “typical singularity, but with all the principal secon- 
dary modifications reproduced.” The greater extension 
of this large Chelonian type at a former geological epoch 
seems manifest, when we find remains at Malta 
corresponding with those of the Galapagos tortoises, 
and the close affinity between the Galapagos and 
the Aldabra and Mascarene species, although separated 
by so vast a distance ; we must grant a continuity 
of land over the region now covered by the Pacific, 
and which for ages has undergone, and is still 
undergoing depression. No one can doubt or fail 
to see the great changes that have taken place 
in the physical geography of South Africa, whose 
attenuation towards the south and eastern coasts is due 
to depression, thus causing the isolation of Madagascar, 
the Mascarene Islands, and the Seychelles, such severance 
and island making, through causes long-continued and 
not eaually the same areally in equal times, has produced 
that specialised or peculiar fauna for which many of 
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the*-^ islands arc noted, yet partaking largely of the 
Madagascar or parent types. 

These gigantic land-tortoises which appear to have 
formerly occupied or inhabited the Mascarene Islands, 
are now only found at Aldabra, one of the Seychelles i,cjoo 
miles further north. This isolation of Madagascar with 
its surrounding northern and eastern scattered islands 
and coral reefs alone indicate one continuous and cxten.six e 
equatorial land. According to Wallace the Mascarene 
Islands Mere probably “earliest separated from Mada- 
gascar and before any carnivora had reached the countr>, 
hence the secure abode of group* of birds incapable of 
flight”; al >0 to the same causes max be attributed in these 
islands the development of these gigantic land- tortoises, 
security, food, and lime being three at least important 
factors for continuity of life ; and surpassing as they did 
all others in size now lixing on the globe. 

I)r. Gtinthrr formulates the raie* of tortoises indi- 
genous to the ( ial.ipagos by the want of the mu hal plate, 
by the long neck and legs, and bin* k shell, flatness of the 
< roxxn of the skull, and thinness ot the osseous carapace. 

This diagnosi . of the Galapi,;**. races of tortoise* 
shows them to be differentiated I nun the Aldabra ra< es 
by the same structural character, a. the Mascarene 
races to which, however, they aie clo.ely allied— but 
differing in not possessing the dou!>le j;ular plate. 

Dr. Gunther in his elaborate noioe ol the extinct 
races of the Mascarene turtle., speak* of their being 
“sharply and structurally differentiated Irom the tortoises 
of the Aldabra group ; ” he has n*»\\ .im ertained through 
the possession of complete carapace, from Maui it ills and , 
Rodriguez, that there is an “absence of the suture whiih 
dixidcs in most land tortoises the gular plate of the 
sternum into two longitudinal halves." Again, he has 
proved that the Mascarene tortoises possess no nucluj 
plate. The solution of these smutural ditVerences 01 
the races is due to recent researches and exploration in 
the* Mauritius and Rodriguez, and thex have resulted 
under Gunther's determination in the three following 
deductions : — 

1. ’I'hat the specimen* with a 1111. h.d pl.ite (.tndjvvtth 
double gular**) c emu* from Aldabi.c 

2. Tli.it the spcvimeus with . 1 * 1 j ^ 1 « ; iil»o (nul without 
nuchal) come from the Mascarene ,. 

3. That the sj»ecimens without mu hal, and with double 
gular, are Galapagos tortoises. 

Dr. Gunther’s researches comlusivelx show that the 
living gigantic tortoises of the Galapagos are more neailv 
allied or related to the extinct tortoises of the Mauritius, 
than those living in Aldabra. This generalisation ot 
Dr. Gunther's tends to show that there must luxe been 
several distinct groups and centres of Testudo ranging 
widely over the globe, and that some of each still survive 
in localities widely removed from each other; such being 
the Mascarene, Seychelles, and Galapagos, \\ ilh remains 
found at Malta. 

» Elaborate osteological details accompany the descrip 
lions of the species in the races of the Aldabra tortoises, 
the extinct races of the Mascarenes, and the Galapagos 
species. No less than fifty plates illustrate and accoin 
pany the letter-press to this learned memoir or monograph 
upon the gigantic land-tortoises (living and extinct) now 
in the collection of the British Museum. R*E. 


OUR BOOK SHELF 

Treatise on Modern Horology in Theory and Practice. 
By M. Claudius Saunier, Ex-Director of the School of 
Horology at Matron, Chevalier of the Legion of Honour 
Honorary Secretary to the Paris Society of Horologers, 
&c. Translated by Julien Tripplin, Besan^on, Watch 
Manufacturer, and Edward Rigg, M.A., Assayer in the 
Royal Mint. (London : J. Tripplin.) 

M. Claudius Saunier’s treatise, though mainly intended 
for technical readers, contains a vast quantity of useful 
and instructive information, likely to be quite as interest- 
ing to amateur as to professional horologists. The work, 
moreover, is largely illustrated by beautiful coloured 
copperplate engravings, which, as models of accuracy 
and elegance, cannot be too highly praised. If in any- 
thing the book is perhaps scarcely up to the mark, as 
regards recent improvements in English clockwork ; but 
no doubt such will be fully discussed in the appendix we 
understand M. Saunier has in hand, and which we hope 
will be published before the conclusion of the English 
series. So far as can be judged from the first number, 
the work of translation is being performed efficiently. 

( hut a. A History of the /arrev, Manners, and Customs 
of the People. By John Hom y Gray, M.A., LL. 1 )., 
Archdeacon of Hongkong. Edited bx \V. G. Gregor. 

2 vols. 140 Illustrations. (London: Macmillan and 
Co., 1878.) 

M \.\\ books haxc been written on C hina and its pulling 
people, and many attempts made t<> describe and account 
for the mode of life, the manner'*, and customs -to 
Europeans seemingly halt < hildidi— of the latter. Hither- 
to, hoxvexer, it is sale to six, the Chinese have not been 
understood. Their jealou .x of foreigners, their un- 
willingness to admit the nut-ale barbarian into the sanc- 
tity of their inner life is proverbial, so that the vaguest 
ami most erroneous notions prevail concerning this 
remarkable people, < omhincd with a sort ot tacit 
(onxiction that their life in it > various aspects is 
too trivial to be worth inquiring into. A perusal 
of Dr. Gray's work, we aie sure, xxill great 1 \ tend 
to dispel these mist den notions. Dr. Grax ex i- 
dentlx possesses an uiiumuI power of winning his wax 
into the friendship of all • lasses of Chinese, and this, 
combined with a liberal and tolerant mind and a facultx 
of careful observation, ha* enabled him to learn more* 
about the exervdev lifr .nni thought* and mouses of tin 
people than almost anx I umpean ha* done before him. 

I In* Nuuk i* n rtainly om tin- most in*iriivti' e that ha* 

* » 1 1 been w ritteti on GIi.i.m, ami every page -s interesting 
E.imily life in all its varied relationships is illustrated bx 
pen and pencil, as is also official life, commercial life, 
professional or literary hte, hte m hotels, and life in the 
street, pawnshops, pagodas, agriculture, lorumetelling, 
religion, amusements ; m short, it would be difficult to 
point out in what respect the book is detective. The 
illustrations are very interesting, and have mostly, xvc 
believe, been drawn by native artists. The work ought, 
x\e should think, to become a permanent] standard work 
on China. 


LETTERS TO THE E HI TOR 
[ The E it tor doe r not hold himself re\fonsible for opinions expressed 
by hit cot respondents. Neither ran he undertake to return , 
<*r to iorrespi*nd with the write’ s of rejected manuscripts . 
No notice is taken of anonymous communications . 

[ The Editor urgently requests t erresfondents to keep their letters at 
short as p*ssible. The pressure on hit space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and navel facts,] 

0,0 The Arrangement of Museums 
Tm^rahject brought forward by Ixatl Whamdiffe a few 
days ago in the House of Lords forms part of a much larger 
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question which sooner or later mn*»t occupy the attention it dc* arrangement, and sc 1 waling the loan collection* as a branch 
serves, viz., the best means of collecting and arranging museums distinct from both. By this means we should be enabled to 
for the purposes of instruction* carry out the objects contemplated by Lord* WharnditTc’s 

How few of those who visit the Brit i*Ji ^Museum or South motion, not confining nur-clvc- to statuary atone, but orga- 
Kensington, amongst the less instructed ’* u tion of the public at nisiiig collections to illustrate the history of various other 
least, cany* away any distinct reminiscence of vvluu they have branches of art and industry, each commencing with the rude 
seen. The mind is bewildered by the immense number of objects production of savage anti prehistoric man, and eliding with 
presented to it and the absence of any sequence in the arrange* the complex contrivances of our on n time. Kach year the sums 
ment by which to assist the memory. T In principle*, winch are hitherto devoted to annual exhibition*, would l»c applied to 
recognised as applicable to education in general apply equally t<» perfecting and re-arranging the eolleetion, casting out home amt 
the arrangement of museums in so tar as their educational replacing them by others more strictly representative in tlicir 
functions are concerned, and consist, » >t in ovorw helming the character. The iinal result would U* a museum of siqtcr*nrgnitic 
student with an immense accumulation of fact*., but in presenting ewdution worthy of the nation and of any l;d»our that might Ik* 
to his mind only such facts as are inqMrtam or typical, and in Wstowcd u|xui it. It might 1 m* thought, jx'rhap**, that to carry 
the order in which it is intended they **h nil d be rcmcmlterrd. out such a NV**tem representing anv ron-idcruhlc mimU'r of arts 

The order in xvhich the knowledge of thing* is best received and and m unices, unbounded space would Ik* icquisite, but when it 

retained by the memory is precisely that in which the things is rcmcinticrcd that the sjieunuuis would be rigidly confined to 
the nisei ves were evolved ; consequently, the arrangement which siu.li as represented a distinct step of development, excluding nil 
in a museum is best adapted to impart instruction i-* at the same abnormal excrescences, it is evident that the inmiUn* of objects 
time that which best records the historv of the things exhibited, required for any particular series would Ik* limited. 

This consideration appears to determine eonclu-iv civ the arrange My ov n collection of suv age and pichistoric obieets now exhibited 
ment which ought to be adopted wherever the education ot the at Bethnal tirern has licni collected ufKin this system during the 
public is the object to be attained, but museums, whether local last twenty vear>, and although the effectual carrying out of the 

or national, have other objects l»csi<lis the instruction of the pi in has been limited l»v flic menus ivl my di^n^at, enough lm** 

public. They arc intended for the preservation of antiquitie, and U*cu done to show that a considerable number of subjects may 
natural history objects, many of which arc n> »i vet classified and Ik* represented without any extravagant demand on sjmee. 

have no place assigned to them, aiul vlmh consequently cannot WYajmus tHitt«*ry, early ship-huihhng, ]H*rsoual ornament , 

In* arranged in any historic sequence muIi as 1 have alluded to. carving and seulpture, musical instruments, early or utvage 

They should afford materials, not for the me «>| the public only, drawings, clothing, eailv writing, objects illustrating the origin 

but \ or savants % in promoting original rcse.mh, which is one ot and use of lire, religious emblems, t Vc.. are exhibited sejmraldy 
their most important functions, and wlmh ought not b» he in eases occupying the Itascineiii on one .side of The lnuldtng, amf 
sacrificed for the benefit of the coinin' m lo-i d of vidtor**, and several cases arc devoted to the distribution and development of 
the question is, whether these distinct nb]cti* can be projx*rly |«irticular forms of ornament. The long rooms in the I'.xhibitiou 
combined in one museum and by the same arrangement. If buildings at South Kensington are admiiablv adapted for the 
my own exjvcriencc as a collector may be relied u|*m, this can* extension of this .system. Probably the best arrangement would 
not be the case, unless an educational museum is collected from Ik* to devote the whole range of the side wall, to objrcls laid out 
the first w*ith a view to sequence, and unless this object is kept in historic sequence and to place in erne, opposite each successive 
steadily in view whenever any addition i- made to the collection, stage of art, objects belonging to existing jx*t)ples which corre- 
it wall miss its aim. Take, for example, the case of the British sjvond most nearly to the historic or prehistoric sequence on the 
Museum, which has accumulated from time to time by the opposite side ; by this means both ancient ami modern phase? 
accession of more or less homogeneous collections which have would Ik* represented, and survivals where they occur could be 
been purchased or presented, and which it b important to keep traced to their sources. A. l.ANK Box 

together. Out of any such collection it is probable that only a • - 

very few objects could be regarded as typical of any jmrticular T _ 

phase of development, say in pottery, sculpture, or glyptic art, ■* ° e “monograph 

and the remainder* although of the utmost value to the anti- In reference to Prof. *Mayci\ account and Prof. Mecming 
quary and necessary to lie retained, would only serve to confuse |eukins's letters, 1 may say that ] had an opjwrluiiily of an 
any arrangement that might be made cither for historic or cdu* hour's obsei ration of a phonograph constructed hv Mr. Stroh, 
cational purposes. Or take the case of a local museum in any 42 a, Hampstead Road, on April 3, at the invitation of Prof, 
large country town. Two distinct function* pre-cut themselves : (irahatn licit. The d inference between words produced from 
on the one hand it is of u.se in prc civmg the* antiquities or t he* phonograph and those spoken into it gave; me the same 
natural history* s|»ccimens of the locality ; on the other bund it feeling as the difference liclwrcn a worn print and an early jiroof 
should consist of general collections scientifically arranged and ,,f n n engraving. When the words were uttered loudly and 
classified for the instruction of the people of the neighbourhood, slowly and rejicatcd rather faster, it was easy to catch the sense 
\\ c arc brought by this to consider the advisability of having and meaning, but 1 doubt whether unknown Knglisli words 
two distinct kinds of museums, which would l*car pretty much would be recognised, and certainly unknown foreign words would 
the same relation to one another that a glossary of scientific present insujierablc difficulties, j should myself find the phono* 
terms would bear to a scrie.s of elementary treatises on different graph a* at present constructed quite sufficient for my own pur- 
xciences— the one might be termed a museum of reference, the jkiscs of registering pronunciation, cs|K.*cially delicate shades of 
other an educational museum; the fir-t arranged gcographi* dialectal utterance. Some words, as see, almost disapjxrur. Both 
cally, and the second having ail evolutionary arrangement ; ** and 00 are difficult vowel-, so that Prof. Bell at first thought 

the one social and the other general ; the one arranged that the fust sounded like llie sciond, while in reality both are 
by finds and the other by subjects; the one comprising altered to indistinct sounds that I do not remember to have heard 
all the various objects that can \k brought together from any i„ s|»cech. The resemblance is so great, however, that bite, bout 
particular district or country, and the other consisting only of could not be distinguished, though one ends nearly with ce and 
such objects as may l>e selected as typical or a*, forming con- the other nearly with oo, and there is no other difference in the 
nccting links of development, the one composed exclusively of words. The vowels at, oa , as in bait, boat, are abo jx>or ; aa 9 
originals, aud the other consisting in great {»art of casts, repro- au, a> in iwa, haul , arc really the only good one*.. Hence 1 feel 
Ouc:! n , -nd m dels. This provision, although I have placed totally unable to speak positively as to the change of vowel 
it last in the li*t 0 f distinctive function-, is by no means the quality by altering the rapidity of rotation and therefore jutch. 
least important in a practical point of view, liecause we see that As far as I could observe the quality did change, as it docs in 
bv tins means the two institutions ought never to be allowed to xjjecch. We tried pronouncing words hack wards, sometimes with 
. *** reproductions and casts as useful as good success, but os might be expected, even when the 

originals tot- the purposes of instruction, but models, in some effects were recognisable, they were not always true. Thus, 
S}?®?* .*** mhnitely preferable, because uking less room, anbaa, aadaa, jiasscd muster, but aaja'i failed. The instrument 
Migrn it not serve to dear our ideas if we could arrive at the is however, not delicate enough Ij bring out these differences, 
principle or utilising our existing institutions so as to serve the The mechanical obstacle of the tin-foil, which has to lie in* 
wo distinct purposes above discussed, retaining the Briti h dented, and offer, too much resistance, seems to be the cause of 
museum as a museum of reference, dev oting South Kensington this. Such a word an Scots, w hen sung rapidly, at the beginning 
exc u.,ivciy to tnc joirpo.e^ of education and evolutionary of Scots wha hae, degenerated almo t into the simple vowel, tb< 
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initial and final / were quite loct f and the action of the mutes, 
r, /, was almost nil. 

The invention is highly interesting, the effects at present pro* 
dneed are sometimes startling (as in cries, coughs, laughter, 
music), the philosophy of the process (taking a permanent im- 
pression of a very complex compound vibration, and using it as 
a mould to reproduce that vibration) is exceedingly attractive, 
but at present the instrument — at least that one which I saw, 
differing in many respects from the one described by I’rof. 
Mayer— has not risen ueyond a lecture illustration or a philoso- 
phical toy. Alexander J. Ellis 

April 13 

Phoneidoacopic Representation of Vowels and 
Diphthongs 

PKRHAI’S your correspondent, Mr. Sedley Taylor, would 
kindly test with his phoncidoscopc the i»roj»ricty of calling the 
English combinations ea % ae % or, ie diphthongs, and the simple 
vowel /, as pronounced in the personal jxronoun, a simple sound. 
Ferham also the English d (as in 44 name") may l»c regarded as 
a diphthong. In Otto’s German Grammar, the German com- 
binations at, oe t ue % are classed as modified vowels. I fancy oe 
is a diphthong, though in rapid speech it ficcomcs more like the 
simple sound ur. J. H. Blakksley 

J.inden, Hannover, April 11 


The Acoustical Properties of Soap Films. 

In connection with the interesting results recently obtained 
by Mr. Sedley Taylor ujion the acoustic properties of soap- 
films, as exhibited in the simple and beautiful instrument which 
he has termed the Fhoncidoscope, 1 should like to call attention 
to the following passage published in 1873 by Frof. E. Mach, 
of l’rague, in his Ofitisch - A kustisch r Versuchc— 

“ Bci diescr Gclegenheit kann crwdhnt werden, dass'dic 
Flatcau’schen Flussigkcitshautchcn sicli vor/uglich nun Sludium 
der Membranschwingungcn cigncn. Kine soldie Fluvdgkcits- 
haut vor cine tbnende Ffcife gcbrariit zeigt mcist mehrcrc 
Bauchc. Kin Lichtpunkt, der sicli in der Mcnibnm spicgclt, 
gibt mehrere glanzende gcsddossenr Curvcn.” 

After some remarks on the low tones to which these films 
vibrate, and on their vibrations to the upper partial tones, the 
author passes on to another subject with the remark ich 
crwiihnc diese Kxpcrimcntc, weil sic vielleidit, writer verfolgt, 
xur beant wort ung manchcr Fragcn id*er Membransdiwingungcn 
lieitragen kbnncn.” 

There is no mention, however, of the rotating pairs of 
coloured vortices noticed by Mr. Sedley Taylor. Brewster 
apneara to have observed similar phenomenu (see Ju/in. ’JYttns ., 
vol. xxiv, 4< On Colours of Soap bubbles,” & c .) as the result of 
directed currents of air upon films. 1 have found that the 
vortices are also jiroduced when a small lightly vibrating tuning- 
fork, having its prongs previously wetted with soap solution, is 
made to touch a flat soap film produced in the ordinary manner. 

Silvan us F. Thompson 

University College, Bristol, April 5 

Cumulative Temperature 

' The idea of a dock with an uncompensated iiendulum for 
temperature integration referred to by Mr. Cooke (Nature, 
vol. xvii. p. 323 and p. 448) has probably occurred to many 
persons, and was proposed by me in 1S40 ; 1 found, however, 
that it was not new then. Forties says in his Report on 
Meteorology (Brit. Assoc. Report, 1832, p. 213) A me- 
chanical mode of taking the mean ot an infinite numl>cr of 
temperatures has been proposed by M. Grossman, by observing 
the change of rate caused by the influence of temperature upon 
the uncompensated pendulum of a clock 1825). 

The idea is a good one, but was proposed long ago by 1 >r. 
Brewster ( 4 Edinburgh Encyclopedia,’ art. Atmospheric 
Clock)." The chief merit in this matter will belong to the 
person who puts the idea into a working form which can lie 
proved capable of giving accurate results, 

April 9 B/ 

The Southern Drought 

In response to your <raestk>n appended to my letter in the 
last number of Nature, I am able to give you the time of the 


last great drought in the Gilbert Islands. In 1870 I visit 
these and several other islands in the South Pacific (an a 
count of my cruise appeared in Dr. Fetermann’s Mitthcilun^ 
for June, 1871), and atjthat time there was a very gener 
dronght. I was among the jGilbert Islands during October ai 
found that no rain had fallen there for several months. * T 1 
cocoa-nut and pandanus-trees, upon which the people almo 
entirely depend for food, were very much dried up, and the fru 
upon them were small, both in quantity and in size. Th 
drought continued for two years after my visit, and the famir 
became so severe that many of the people were starved to deatl 
Had it not been for the fish they procured, it is doubtful whethi 
any of them would haveiuirvived, for the cocoa-nut and pandanu; 
trees ceased to yield fruit, and the poor people were obliged 1 
chew the roots of the trees. 

Since that time I have heard of another season during whic 
there was little rain, in. consequence of which there was com 
parative scarcity, but this W'as not to lie compared w ith the grea 
drought of 1870-1872. 

I regret to say no long-continued observations on the rainfa 
have lieen made in Samoa. My own time was so fully occupio 
with other matters, during my residence there, that 1 neglects 
this one. As the droughts there have not been great enough t 
cause anything like distress, the jktukIs of their occurrence have 
unfortunately, not been recorded, S, j. WiiiTMEE 

lUackheatb, April 5 

Research in Libraries 

Before this 44 voice from Australia” can reach London, 
hope that some steps will have lieen taken towards carrying »>u 
I)r. Mallet’s valuable suggestion (Nature, vol. xvi. p/457) 
far as regards the British Museum and other leading Kurojicai 
libraries. 

The lienefit of the projxised arrangement would, I am sure 
be felt in Australia as much as in America, Anybody living 
here, in the North of Queensland, who may wish to consult ; 
scientific book must take a sea voyage of 700 or 1,100 miles a 
a cost of 16/. or 20/. in money and nt least a fortnight or three 
weeks in time. It may hapj>en that one has a busy friend it 
the library city who will undertake the search through good 
nature, but most people would prefer to employ a competeni 
man who would do so as a matter of business. 

Should the trustees or directors of the great libraries hesitate 
(and they may) to accept the responsibility of recommendin', 
searchers, probably it would answer nearly as well if tin 
searchers were to advertise references to well-known scientific 01 
literary men. Perhaps a hint might be taken from the RegLtei 
1 louse in Edinburgh. Titles to land in Scotland require registra 
lion for their completion. A purchaser, to satisfy himself that tin 
seller has not previously alienated or burdened the subjects, has u 
overhaul the books of the register. This is done for him as a rub 
by professional searchers, some of whom are official and sonn 
unofficial. The system has worked admirably for some ccuturici 
I believe. Any Scotch law yer could explain its details. 

'Hie subdivision of labour s Uggeded fiy p r . Mallet would 
enable a much higher use to be made of the system than thi 
mere hunting-up of references. For example, if there were : 
searcher in Paris— a well-read geologist— to whom I could 
intrust an order for “any references in French geographical 
works bearing on the date of the erosion of the terrace betweer 
the Queensland coast range and the Pacific,” or some suck 
information, w hat possibilities would open out to the dwellers ii 
distant isles nay, even to the comparatively privileged inhabitant: 
of London itself ? Robert I.. Ja«’K 

Geological Survey Office, Townsville, Queensland, Jan. 14 

Mimicry in Birds 

With reference to the correspondence on this subject which 
has recently apeared in Nature, nuy 1 add the following 
instance, which has fallen under my own observation ? — 

On the coast of Kent is a tract of land protected from the sea 
by an embankment of shingle, and known as the “ Rcculvei 
Marsh.” It is frequented by skylarks and ring-plovers. Almost 
all these larks have incorporated the well-knowm alarm note o( 
the plovers into their song. With such distinctness is this double 
note brought in, that the first time I heard it I could with diffi 
cnlty «0prince myself that it was not uttered by &giaittL 
hiaticula. 
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In the surrounding district, where larks are equally numerous, 
I have never detected the peculiar note. 

TTiis power of imitating the songs of birds L well known to 
bird-fanciers and dealers ; hence birds taken from the ne-t arc 
considered worthless by those who admire the natural song. I 
myself had a Siskin that sang the goldfinch'* song, and a nuthatch 
that 1 sent to a bird show came back with a wonderful medley 
of notes, of which he seemed extremely proud, the call-note 
of the canary and several notes of the blackbird being amongst 
those 1 could clearly recognise. J. Youxi; 

Notting Hill 

Harrow School Bathing Place 

Will you kindly allow- me to appCgl through v-mr column-, 
for suggestions how to cure a nitisJUlcc which wo Miflor fr-»Mi 
vear after vear in our bathing* place here, an-! for which wo have 
as vet found no remedy ? 

'i*hc water which is pumped into the bath from a considerable 
depth is beautifully clear at the lieginning of the jea-on, but a-, 
soon as the weather Incomes hot and the ra\> of the miu attain 
power, countless filaments, consisting of emtfm.r, \c., spring 
up from the lwick floor of the bath, and pit h their wav rapidly 
to the surface, the depth of the water vaniug from alnml four 
feet to six feet. As the l*'vs plunge from the -ide into the water 
and swim about the bath these long wavy steins are shivered into 
myriads of fragments which collect on the Mtrf ice of the water 
and form there a disagreeable ami ugly *.cu \ which de- 
tracts not a little from the pleasure of bulling daring a great 
part of the summer term. Wc have taken some pains to di 
cover a remedy for this, whether by chemical or other means but 
as yet have been quite unsuccessful. The weed reappears in equal 
exulierance year after year and wc are hclplcs.. If any of your 
readers can c mtributc to the removal of tin annual pligue, be 
would confer a great benefit on the school, and :ui\ practical 
suggestions would be gratefully received either bv < i. < infhth, 
hsq„ Harrow, or by Auiliru <i. Waimin 

Harrow, April 8 


FLOATING MAGNETS 1 

T 70 R one of my little books of the Experimental 
- Science Scries 1 have devised a system of expe- 
riments which illustrate the action of atomic foices, and 
the atomic arrangement in molecules, in so pleasing a 
manner that 1 think these experiments should be known 
to those interested in the study and teaching of physics. 

A dozen or more of No. 5 or 6 sewing needles are 
magnetised with their points of the same polarity, say 
north. Each needle is run into a small cork, J in. long 
and in. in diameter, which is of such size that it just 
floats the needle in an upright position. The c>e end of 
the needle ju>t comes through the top of the cork. 

Float three of these vertical magnetic needles in a bowl 
of water, and then slowly bring down over them the N. 
pole of a rather large cylindrical magnet. The mutually 
repellent needles at once approach each other and finally 
arrange themselves at the \eriices of an equilateral 
triangle, thus . The needles come nearer together 
or go further away as the magnet above them approaches 
them or is removed from them. Vibrations of the magnet 
lip and down cause the needle* to vibrate, the triangle 
formed by them alternately in< reusing and diminishing 
in size. 

On lifting the magnet vertically to a distance, the 
needles mutually repel and end l>v taking up positions at 
the vertices of a triangle inscribed to the bowl. 

Four floating needles take lliew tw - f 1 >1. 

Five M M M 
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London Clay Fossils 

I should l*e glad if any of the contributors 1o Naiukl 
would kindly inform me of any fossilifermis sections of the 
London day at pro* cut open in the immediate neighbourhood 
of London. Many of those named in Whitaker's “(ieology of 
l/vndop,” Midi as 1 lichgate, Hampstead Heath, Ac., are do ed, 
while others at Lewi- ham, Ac., yield no f-»s ib except a few 
fragments of w 00 <1 . Hermann II. 1 lot 1 1 ki 

South Kensington Science Schools, April 15 


Meteor 

As the meteor of April 2 was ‘cen at Ah well, Hert, and 
with miK'li the same <.our-c and splendour a. oh ervefl at 
Leicester (hut without any accompanying sound), it liui-t have 
been very much further off than your •J.eice- ter corn* qvjiirient 
imagines. 

So bright a meteor, falling so early in the evening, cannot 
fail to have lnren much observed. ]J, (',ldk<;k Fordham 

Odj’.cy Grange, Koyston, Herts 


The Nightingale 

• *0 ***£ ^ ou have r ®c .*lved no earlier c mimunication to a 
.similar effect, yon may possibly think it worth while to record 
that I heard a nightingale twice on the 14th instant, in a planta- 
tion by the side of Hanger Lane, in Ealing. It was lmt an 
a f 'j’ rtl ' c * s ° n «» J^vh as the first of the season is very apt to l»c, as 
if he were rather *hy of the sound of his own voice. But there 
was enough of it to leave no possible doubt as to the identity of 
the performer. I may add that I have • in prev ious years heard 
him m the same *1*^ or three days earlier than elsewhere 
m this neighbourhood. 7 

,J. h ^. Ule *7 ncC, ‘ ( ‘‘ cucW « *wUe”) also (several time* on 
“ <J . unncr ; ljary Hampsr Lanes, having heard 

r” " ^ pre 7’ u l * f ‘ trnoon <»3»h> in Ke« Garden- 
C»nmicr bury, April 16 q j Pj-^rsE 


Seven 


I have obtained the figures up to the combination of 
twenty flouting needles. Some nl these* forms are stable; 
ot Iters arc unstable, and arc sent into the stable forms by 
vibration. 

These experiments can be varied without end. It is 
certainly interesting to sec the mutual effect of two or 
more vibrating systems, each ruled more or less by the 
motions of its own sujierposed magnet ; to witness the 
deformations and decompositions of one molecular ar- 
rangement by the vibrations of a neighbouring group, to 
note the changes in form which take plate when a larger 
magnet enters the combination, and to sec the deforma- 
tion of groups produced by the side action of a magnet 
placed near the bowl. 

In the vertical lantern the .0 exhibitions are suggestive 
of much thought to the student. Of course they are 
merely suggestions and illustrations of molecular actions 
and forms, for they exhibit only the results of actions in 
a plane ; so the student should be careful how he draws 
conclusions from them as to the grouping anti mutual 
actions of molecules in space. 

I will here add that I use needles floating vertically and 
horizontally in water as delicate and mobile indicators of 
magnetic actions, such as the determination of the posi- 
tion of the poles in magnets, and the displacement of the 
lines of magnetic force during inductive action on plates 
of metal, at rest and in motion. 

The vibratory motions in the lines of force in the Bell 
telephone have been studied from the motions of a needle 
(floating vertically under the pole of the magnet), caused 
by moving to and fro through determined distances, the 

1 A note on Experiment?, with Moating Magnet*, by Alfred M* Mayor* 
Reprinted fr ->m the A merit a >t Journal 0/ Science* 
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thin iron plate in front of this magnet. These experi- 
ments are worth repeating by those who desire dearer 
conceptions of the manner of action of that remarkable 
instrument. 


SUN-SPOTS AND TERRESTRIAL MAGNETISM 

I N a remarkable article on “La Mctc'orologie Cosmique," 
which has appeared in the Annuaite of the Buieau 
dcs Longitudes, for 1878, M. Faye says with reference to 
the influence of sunspots on the earth's magnetism, that 
the observations of Cassini “give 1787*25 for the date of 
the maximum observed then at Paris, whilst the latest 
observations— those of Mr. Broun, himself at Trcvan- 
dfum~ assign 1870*85 for the epoch of the last maxi- 
mum, The interval is 8360 >cars. On dividing this by 
8, the number of periods in this interval, 10*45 years, are 
found for the duration of the period. That is to say, 
almost exactly the value already found by Lamont by 
means of bis own observations at Munich. The period 
of the spots deduced by M,Wolf, 11*1 years, not being 
iqual to that for the magnetic variations, these two 
phenomena have no relation to each other." 

I desire to offer a remark on this conclusion, which 
teems to me too hasty. On examining the two periodic 
series, that for the diurnal variation of declination and 
that for the frequency of the solar spots, we see that 
there is a perfect coincidence in their phases though the 
length of successive periods i-» not constant. We mav 
find a mean length of ten, clevui, or more year*, accord- 
ing to the epoch from which the calculation is begun, but 
wc shall always find the same length finm both series if 
we commence at the same date*. 

It steins to me then that the true way to ditcimine 
whether there is an intimate connection between the two 
phenomena is to compare their phases, and sec whether 
the maxima and minima of the one coincide with those 
of the other. If there is identity in these respects, wc 
must without doubt find the same mean values for the 
periods. 

M. Faye accepts the date 1787*25 as that of a maxi- 
mum for the oscillations of the declination. If wc look 
the n at the curve, Fig. 2, given by him in the article in 
question, we see that this corresponds exactly with a 
maximum of sun-spot frcquenc). In like manner similar 
coincidences arc seen in the epochs deduced from the 
observations of Arago and others up to the present time 
w ht n compared one by one with the sun spot observa- 
tions of Schwabc, Carrington, Sccchi, as wclj as of those 
made at Kew. The conclusion seems to me very dif- 
ferent from that of M. Faye. We aie entitled to apply 
the rule he has given (p. 634) : 44 If two scries of pheno- 
mena, however different they may appear at first, follow 
exactly the same period, they ought to be referred to the 
same cause." 

There is another passage upon which 1 desire to offer 
a remark : 44 Two kinds of meteors exercise a consider- 
able influence on the direction of the magnetic needle, 
these me the aurora; boreales and the cyclones." 

For the first there is a general agreement, but for the 
cyclones what observations have wc which prove any 
such influence? If c> clones exercise a considerable 
influence on the direction of the needle, in what phase of the 
phenomenon does this occur ? Is it on their formation, on 
their passage over some particular meridian, or when their 
centre is over a place ? In the last case each cyclone will 
be a source of disturbance, which will be manifested as it 
progresses, an 1 not simultaneously at all places, which, 
however, is what really occurs in the case of magnetic 
disturbances. Electricity is, without doubt, a caust, but 
only in the case of such considerable discharges as the 
aurora polaris ; but not the local elects icily which may 
accompany cyclones. When there is a storm, and the 
thunder rolls, and the electrometer thows enormous 
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variations of atmospheric electricity, changing sign con- 
tinually, the magnetic needle continues its usual and 
regular progress. Of this wc can offer hundreds of 
examples. Joas Caplllu 

Lisbon, February 22 

P.S.-The mean movements of the magnetic needle in 
the Lisbon Observatory, from eight a.m. to two r.M. are 
given in Naturk, vob xiil p. 448, for the years 1858 to 
1875 ; the following are the corresponding mean ranges 
for the next two years 

l8 7f> 5’#»' 1S77 5-54* 

So that the mean movement was less in 4877 than in 
1876. 


OUR ASTRONOMICAL COLUMN 

Nj,u Companion m Ai hi i.xkan.— Mr. S. W. Burn- 
ham notifies his discoid) with the iSLinch Alvan Clark 
refractor of the Dearborn 1 dj^ervaton, of a minute star 
much nearer to Aldebaran than that which makc-> the 
double star H. VI. 66; Ik* lompare* it with the ruddy 
bright star, as resembling, in difficulty and appearance, 
Mars and his outer satellite, The mean of three dav*« 4 
observation 1 givc> the angle ]>*j *o, and the distance 
30" *35 for 1 877*90, or if the second remit which, as 
printed, differs nearly ten degrees from the other two, 
the angle will be 1 J t°‘q. The secular proper motion of 
Aldebaran, according to M. idler, is iq" i m the direction 
157”; some years muM elapse before the question of 
ph\sicul or optical (lupin tt\ ran be decided. Eight (lacs’ 
measure 1 of the close companion of Sinus, In Mr. 
Burnham, with the same instrument, assign tor the 
angle of position 52' '4. di tance 10” ‘83 at the epoch 

1877*97- 

Thb Star Lai.ani»v 37813. — Mr. J. K. Gore writes 
from Ballisodare, Co. Sligo, with reference to this star, 
w’hich appears in the reduced catalogue as a second mag- 
nitude, and which, observing in the Punjab in August, 
1877, he had found a little less than Lacaillc 8308 or 
7 m. This is one of the errors in the catalogue which, 
as in a case recently noiacd in this column, can only be 
cleared up by referring to the Jiistoirc Celeste. The 
observation was made on August 20, 1795, and the star 
No. 37813 was real In climated 7*8 m. « Aquilae was 
observed immcdiatch before it, and entered 2 m. ; it i-. 
this erroneous magnitu !e for the bright star of Aquila 
that has become attached to the star of which Mr. (lore 
writes. There is a very noticeable proper motion in 
N.P.l)., apparently about -f- o'' *48 annually, as shown by 
comnarison of the observations of Lacaillc, Iailandc, 
JacoD, and Argclandcr, with the position in the Wash- 
ington Catalogue for i860. 

Till*. Minor P1.ANI is.— -Discoveries in this group still 
progress. No. 186 was detected by M. Prosper Hcnrv 
at Paris, on April 6, shining as a star of 115 m., and 
No. 187 by M. Coggia at Marseilles, on April 10 ; it \va 
estimated 10 111. No. 17S (Palisa, iS:7, November 6) 
has been named Belt sun a, and No. 184 (Palisa, 1878, 
February 28) it is proposed to call lhtopeiii. \\ ith 
already snu'ft additions to the list, it would not apf>car 
that 1878 is likely to fall short of the most prolific of 
preceding years in these discoveries. 

Thk Transit ok Mrrcvra <>n Mav 6. — If we calcu- 
late strictly from Le Venders tables of sun and planet, 
u>ing therefore the value of the sun’s diameter which 
he deduced from the transits of Mercury in his memoir, 
printed as an addition to the Connaissaxce des Temps for 
1848, we shall have the followingformulafordetermining |j 
the time of the first external contact of limbs in the 
approaching transit : 

tdpjp. i,;m. t>. ~ lr.7.4 rjiu/ - (ivxvjd ** /. ^(1. - 5 - 4 ? ,) 

in ynuch / is the Greenwich mean time of contact, r the 
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radius of the earth at the place for which we are com- 
puting, / its geocentric latitude, and L the east longitude 
from Greenwich; the quantities within square brackets 
are logarithms. 

At the Royal Observatory the first external contact is 
found to occur at 3h. 11m. 35s ; the sun will set at ?h. 
31m., about 30m. after least distance of centres, so that 
more than half the transit may be observed. At Edin- 
burgh the first contact takes place at 2h. 58m. 53s. Edin- 
burgh mean time, and the sun will set at 7h. 361m The 
first ittUrtud contact at Greenwich and Edinburgh occurs 
3m. 7s. later. The angle from North point of external 
contact is 45 0 towards East for direct linage. 

At Ogden, Utah, to which position it has been stated 
that a French Expedition is proceeding for the observa- 
tion of the phenomenon, Mercury enters upon the sun’s 
disc at 7h. 44m. a.m., and the egre*^ takes place at 3b. 
18m. p.m., the duration of the tranMt being yh. 34m. 

At the next transit at the descending node on May io, 
1891, the last external contact at Greenwich, according 
to Leverricr’s tables, will occur at 4I1. 50 4m. a.m., and 
as the sun will not rise till 4h. Mm., but little of the 
transit can be witnessed in this country. In the transit 
at the opposite node on November 10, 1S94, the first 
contact of limbs appears to fall close upon sunset here. 
On November 7, 1881, as will be seen from the Nautical 
Almanac, the transit will be wholly invisible in England. 
It thus follows that on the afternoon of May 6 next, wc 
shall have in these islands the on!\ favourable opportu- 
nity of viewing the planet Mcrcurv projected ujxm the 
sun’s disc that is afforded during the present century. 


GEOGRAPHICAL NOTES 

Akhic V.— M. F. Deloncle, a member of the Geo- 
graphical Society of Lyons, has recently translated into 
French a remarkably interesting itinerary of the voyages 
made by a Spanish friar in the middle of the fourteenth 
century. The work was originally written in the Catalonian 
dialect and devoted chiefly to travels in Africa. 

The Society of Geography has prepared, for the Paris 
Exhibition, a map of Africa, measuring 2 m. X 2 metres, 
and showing the route of every explorer from 1754 
to Stanley, in 1878. The number of travellers is 121, of 
whom not less than 42 are French ; but a large number 
of these explored cither Madagascar or the Desert round 
Algeria. The first name written in this list is Mayeur, a 
traveller now' quite forgotten, who crossed the northern 
part of Madagascar. 

N*w Mexico. — During the season of 1877a party of the 
U.S. Geographical and Geological Surrey of the Territories, 
under the command of I.ieut.C. C. Morrison, wasdetailed to 
survey the section of New Mexico lying between the 105th 
and 108th meridians and between the 33rd and 35th 
parallels, about half of which is mountainous, the rest 
being mesas and plains. In giving an account of their 
explorations at the last meeting of the Royal Geographi- 
cal Society, Mr. T. W. Goad, the meteorologist of the 
party, mentioned some points in regard to the physical 
features and characteristics of the country surveyed, 
which attracted special notice. Between the Sierra 
Blanca and the Osctira Mountains a lava flow was met 
with of over seventy-five miles in length, with an average 
breadth of three miles. This Mai Pais, as the Mexicans 
call it, resembles a black river, widening and narrowing 
as the country undulates. This stretch of lava, owing to 
denudation, is somewhat higher than the surrounding 
country, and is full of caverns. Several of these were 
visited by the survey party, but the only one of importance 
jvas near F ort Stanton, which, like the others, was in a 
limestone formation, and proved of considerable length ; 
»>me persons, indeed, asserted that no one had been to 
tne end, though a distance of five miles was measured. 
The exploration of this cave was of a most uncom- 


fortable nature, necessitating long crawls through narrow 
passages, and obliging the explorers to wade up to their 
waists in ice-cold water for hours. Stalactites and stalag- 
mites of immense site were met with. The lake in the 
cave was said to contain eyeless fish, but none of the 
party were able to catch or see any. The canon, again, 
of the Rio Grande, below Castilla, is of peculiar interest, 
because it differs in most respects from other canons, 
and instead of being worn away by the action of the 
water alone, it was probably commenced by volcanic 
action. The sides are of trap-rock, and although the 
canon itself is very narrow, its depth was estimated at 
1,000 feet. The river at this point has a great fall and 
rushes along with a velocity of ten miles an hour. Mr. 
Goad describes the climate of New Mexico as delightful. 

Geographical Annuad-THc new volume of L'AtwJt 
Giographiaue, for 1876, has at length appeared. The 
delay has been caused by the resignation of the editor- 
ship by M. Vivien de St. Martin, whose time is now 
so fully occupied with other work. The new editors are 
MM. Maunoir and Duvevricr, and the new volume is 
quite up to its predecessors. The volume for 1877 "'ill 
be published about June. 


METEOROLOGICAL NOTES 


Meteorology ok Stonyhurst.— The results of the 
meteorological and magnetical observations at Stonyhurst 
for 1877 are alieady published. In addition to the very 
full statement of the results for the year, and which are 
compared with the averages of previous years brought 
down to date, there are given observations of crops, 
flowers, trees, and shrubs ; observations of the cirrus 
clouds made at the observatory in connection with Prof. 
Hildebrandsson’s large inquiry into the upper move- 
ments of the atmosphere ; and a discussion of the hours 
of occurrence of the barometric maxima and minima 
during the eight years ending 1875. This discussion has 
been evidently conducted with great care and with full 
knowledge of the subject in hand. The results arrived at 
are of great importance, the chief points being that there 
is a tendency of the maxima to occur between 10 and 1 1 
a.m. and p.m., the total number from midnight to noon 
being, however, considerably in excess of that from noon 
to midnight ; and that the minima occur with nearly the 
same regularity as the maxima, but at different hours, 
viz., about 3 and 4 A.M. and p.m. The importance of 
these results lies chiefly in the circumstance that they 
accord with the hours of the critical phases of the diurnal 
fluctuations of the barometer, and peculiarly so as regards 
the annual results. We are much pleased to see from the 
report that Father Perry is engaged with the discussion 
of the meteorological observations made at Kerguelen 
during the Transit of Venus Expedition, to the results of 
which meteorologists will eagerly look forward. 


Weekly Statistics of the Weather.— The Meteor- 
ological Office has begun to issue weekly statistics of the 
weather of the British Islands for agricultural and sani- 
tary purposes. For this object the country is divided 
into two divisions, the one being suited for the produc- 
tion* of wheat, and the other for the rearing of stock. 
For each of the ten regions into which these two divisions 
are sub-divided there are published the highest, the low- 
est, and the mean temperature of the week, and the 
degree to which the last is above or below the average of 
the week, together with the number of days of rainfall, 
its amount, and the difference between the latter and the 
average rainfall of the week. To these follow general 
remancs on the weather as regards frost, winds, storms,- 
and any irregularity that may have occurred in the rain- 
fall at the selected stations. This step is in the right 
direction, and the scheme will no doubt soon recave 
greater extension and further development in order that 
• 
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it may the fuller meet the requirements of the classes for 
which it is intended. It is desirable, for instance, if not 
indeed essential, that the mean temperature be given to 
tenths of a degree and not merely to whole degrees, par- 
ticularly when it is kept in view that no inconsiderable 
poriion of Great Britain is but little removed from the 
limits of the successful cultivation of the wheat, and the 
rainfall to hundredths of an inch, so as to mark off clearly 
the practically rainless districts during ca.h week. The 
number of stations situated on the coast preponderates 
loo largely. Additional stations from several of the 
great agricultural centres are needed, and a partition 
of the country into more districts than ten, it being evi- 
dent that a division of Scotland inertly into east and 
west, and of Ireland into north and south, is inadequate. 
Scotland, for instance, should be divided at least into 
north-east, north-west, south-east, and south-west divi- 
sions, these differing essentially from each other in their 
climatic and agricultural peculiarities. 

Missouri Weather Reports, Nos. 1,2, and 3.— The 
system of weather service for the State of Missouri is 
being satisfactorily and energetically developed by Prof. 
Francis E. Nipher, Washington University, St. Louis. 
The second report, being for January last, is accompanied 
with a table showing the rainfall at thirty-eight stations 
in Missouri and a map on which the amounts arc entered 
and isohyetal lines drawn showing where the fall was 
nothing, one inch, two inches, and three inches respec- 
tively. From this map the distribution of the rainfall, a 
correct knowledge of which is so important to farmers 
and others, is seen at a glance. The distribution of the 
heavy snowfall of the 30th and 31st is particularly de- 
tailed, and we are pleased to see the frankness with which 
Prof. Nipher informs his observers that it has been im- 
possible to give a proper account of the remarkable storm 
of the 26th, which entered the northern part of the state 
at 8 a*m. and soon thereafter developed into a severe 
thunderstorm in central and southern Missouri, owing to 
the times of the beginning and ending of the storm not 
being given carefully for a sufficient number of places. 
Wc feel assured that the observers will gladly see to the 
rectification of this and supply the information desiderated 
in future. From the first report we see that the mean tem- 
perature of December was I2 U, 4 above the average of the 
month ; and with this high temperature, the mean of the 
month being 4 5°<>, vegetable and an i mal 1 ife was j > rematurely 
urged forward at an undesirably rapid rate. A valuable 
table accompanies this number, which has been prepaied 
by Dr. Engelmann, giving the mean monthly tempera- 
tures and extremes and the mean rainfall at St. Louis for 
forty-two years, from which it appears that the mean of 
the coldest month, January, is 3V7 ; the warmest month, 
July, 79°*2, and of the year, 55 °' 4 - The highest tempera- 
ture noted during these forty-two yetrs was 104 'oin July, 
i860, and the lowest— 23 0 x> (below zero) in January, 1873. 
The mean annual rainfall is 4- 4 <> inches, the largest 
monthly fall being 5*39 inches in June, and the least, 213 
inches in January. 

Extraordinary Rain-Storm in Canada.— A con- 
tinuous storm of rain, extending over two or three days, 
and covering a considerable portion of North America, 
occurred in the end of February, the weather for some 
time before having been unusually mild. Near the coast 
rain prevailed, in the yuebec district much snow fell, 
about Ottawa, sleet, hail, rain, and snow fell in succes- 
sion, and on advancing westwards through Canada, and 
into the United States, the precipitation appears to have 
been heavier. In Central Canada the floods seem to h#ve 
been most destructive, and immense damage has been 
done to the towns built On the rivers, by the foesening of 
the ice T>y the floods, which, floating down the swollen 
rivers, carried bridges and other structures before it 
Much damage was also done by the ice running aground 


at various points, and thereby damming up the rivers, by 
which extensive stretches of low-lying grounds were 
submerged. 

Comparative Atmospheric Pressure op New 
Zealand and Great Britain.— Mr. C. Rous Marten, 
whose name has been so long and so favourably asso- 
ciated with the meteorology of New Zealand, has pub- 
lished a short paper on this subject in the Transactions 
of the Wellington Philosophical Society. The mean 
pressure of the atmosphere of Great Britain calculated 
from fourteen stations distributed from the Channel to 
the Moray Frith, is 29*848 inches ; and of New Zealand, 
as similarly determined from fourteen stations from South- 
land to Mongonui, 29 918 inches. The interest of the 
comparison lies in this, that pressure diminishes in both 
countries at a somewhat rapid rate on proceeding into 
higher latitudes, and that though the New Zealand sta- 
tions lie on the average in about 12 0 lower latitudes than 
British stations, yet the pressure does not greatly differ 
in the two countries. The strong resemblances between 
the climatologies of the two countries result from the 
peculiar distribution of pressure common to both and the 
lie of their mountain ranges, by which the prevailing 
winds arc westerly, and being laden with the vapour of 
the ocean they have traversed, are productive of rainy 
climates in the west, and dry climates in the cast. 

NOTES 

Invitations have recently been issued by the Rector of the 
University of Pavia to the t arums .scientific societies of Luroj>c, 
to participate in the ceremonies connected with the unveiling of 
the statue of Volta on April 28. 

The Llcctro-metallurgicul Company of Brussels has lately 
completed a colossal statue of Jan van Lyck, in bronze, by the 
system of electric deposition. The galvanic process occupied 
several months, although a thickness of but six to eight milli- 
metres was attained. It is probably the largest object which 
has l>ecn produced by this method, being over twelve feet in 
height, and is regarded as a imuh more j>crfect imitation of the 
model than could be obtained b\ easting. 

The meeting of the delegates of the French Socielcs Savontcs 
will take place as usual at the SoiUmnc, in the first week after 
Raster. M. Bardoux will preude over the meeting for the dis- 
tribution of prizes, and dcliui an address summarising all the 
measures contemplated bv the Government for promoting 
popular instruction. 

M. Bardoux has giuu the decoration of the Legion of 
Honour to the oldest schoolmaster of France, who has been 
teaching since 181S in the ut\ parish where he was l>orn. The 
ceremony took place at Clcunont-Fcrrand at a dinner given by 
the Prefect in honour of the Minister. The whole scene is said 
to have liecn very impressixe. 

M. Ass kline, a journalist and a member of the Municipal 
Council of Paris, died suddenly n week ago. lie was one of the 
Society of Mutual Autopsy recently established in Paris for in- 
x'Cstigating by post mortem examination all the circumstances of 
death, an. I liis ease was the first instance of the application of 
the rules of the Society. The autopsy w a> made by l>r. 
Broca, the piotdcrt of the Society, and flu results published 
iu the jm|>crs. 

THE Municipal Council of P.irL lu> app tinted a Commission 
of ten meml»er.s in order to take part in the proceedings of the 
French Association for the Advancement of Science, which will 
take place at Paris, as we have already reported. They will sit 
in their official capacity. 

A SocifcTi DE Mineralohik has been formed in Paris, with 
M. D^fcloiseaux as president. It meets on the second Tuesday 
of each month in the mineralogical laboratory of the Sorbonne, 
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. A Cours Amnwc lias Ikxmi created at the Sorhoiinc for physical 
* astronomy. M. Wolff vv ill lecture on the observational methods 
; x)f physical astronomy, and the constitution of celestial bodies, 

M. OssiAN Bonn ft, Director of Studios to the Polytechnic 
"-School, has l>ccn apjx>inted successor to M. l.ovorricr in his 
capacity of Lecturer on Mathematical Astronomy. 

The Italian Cryptogamic Society, founded in 185S by De 
Nutari*, has just l*cen reconstituted under the presidency «»f Prof. 
F. Ardissonc, of Milan. It consists of two classes o! memltcrs : 
ordinary ( tffetivi ) and foreign. The former consist entirely of 
Italian, the latter of foreign crvptogamic botanists, the foreign 
members txring elected by the vote of the nrdinar\ members, 
'l'bc Society will publish annual volumes of it., * , atti," and, in addi- 
tion, one or more fasciculi every year, cadi c mwtniug fifty new 
or interesting species of cryptogams, at a cost t ,f 10 lire (Italian) 
the fasciculus. The British corrcsjxmding members at present 
are the Kcv. M. J. Berkeley, Dr. R. Bmithwaite, Dr. M. C. 
Cooke, Mr. Jas. Stirton, and Mr. John Smith. Crypt oga mists 
N\ho arc not mcmlicrs of the Society are invited to eonliibute 
ilescriptions or specimens of new .sjxjcie-, for which they will 
receive in exchange the volume or fasciculus * mtaining tluir 
contributions. 

The Birmingham Natural History and Micro .topical Society* 
one of the most active of our provincial societies, have resolved 
to ,-iJxmkI about too/, in improving and adding to tbeii apparatus, j 

Till. Faculty of Medicine at Lyons ha. taken the initiative in 
a subscription for the erection of a monument to the late Claude 
Bernard on the (^uai de la Yitriolerie. 

Dr Buluj, of Vienna, exhibited at a recent session of the | 
Imperial Academy, rii ingenious arrangement for signalling 
by means of the telephone. The vibrating membranes in two 
connected telephones arc replaced by a jair of tuning-forks 
giving the same number of vibrations ]>cr second. A bell is 
placed close to each fork and a brass ball is MtsjxMided from a 
thread between the two, but in contact with the fork. If one j 
of the forks be put in vibration by means of a hammer the move- 
ment is communicated to the other, whit h ( .w e, a loud ringing 
on the l>cll by means of the luill, A respon e can l*e sent batk 
in the same manner, and after replacin' the vibrating mem- 
branes, the Usual method of communication begin-. 

A French inventor, M. Bregnet, hri- mently completed a 
so-called mercury telephone, which is cjm'e .1 variation on the 
.system- already in use. It is comjKxscd of two instruments f or 
transmission and reception, connected by means of wires. Kach 
of these consist-, of a glass vessel, containing acidulated water . 
and mercury, into which K inserted a capillary tul»e tilled with ' 
mercury. One wire connects the mercury in the tidies, and the 
other that in the vessels. When a person speaks lieforc the 
transmitter, the vibrations of the air arc communicated to the 
mercury, and cause variations in the electromotive force, which 
arc transmitted to the receiver, and there give rise to vibrations 
of the air appreciable by the ear. A later simplification of the 
apparatus consists in using a tube with alternate drops of 
mercury and acidulated water, forming thu- a :eries of electro- 
capillar)' elements. 

Wf arc glad to know that one of the signs of our times is a 
more appreciative and intelligent interest in the things lying 
around us, including the beauties of nature as well as those affairs 
of a more human interest. Messrs. Marcus Ward and Co., in 
their new monthly publication, entitled. Our NtdeveLand, a copy 
of which we have just received, certainly deserv e well of those 
who think that the habit of observation can be fostered and 
developed by calling attention to the many things of beauty and 


interest in our own country. The work is to consist of repro* 
duct ions of water-colour sketches, with descriptive notes, and 
the publication breaks ground by giving coloured jvlatcs ami teat 
illustrating Derwentwatrr,” “ Amhlcride," and •• Kydal 
Falls.” The publication is as excellent in execution as it ia 
admirable in idea, and the rvpnxluction of the water-colour of 
Amblosidc is admirable; it is one of the finest specimens {of 
chromolithograph) 1 that we have ever .seen. Its truth to the 
colour of nature ami the softness of the atmospheric effects, leaves 
little, if anything, to 1 m? desired. 

Macmim.an and Co. arc’ preparing for publication a 
“ Journal of a Tour in Morocco in 1S71, imiudinga Visit to the 
Great Atlas,”. by Sir J. D. Hooker, P.R.S., &r., and John 
Ball, F.K.S., with a Sketch of the Geology of Morocco, by 
George Maw, F.G.S, The work will l»c illustrated by Mr. 
Whvmjx'r, 

Gin. in Nan sou iy, the diioiior of the Tie du Midi 
Observatory, has been appointed Olheer of Public Instruc- 
tion as a reward for 'his efforts ami successes. He had 
already been made, eighteen months ago, Officer of the 
Academy. The General Council of Yamlwse framed, at its last 
session, a resolution for establishing a meteorological oljscrvatory 
on the top of Mount Ventoux, a mountain almut 2,000 metres 
high, situated in the most admirable position for an extensive 
view of an immense region. 

'Fill intellectual abilities of the Japanese rate have l*eni 
evidenced in a striking manner by a quartette of students from 
that country now studying in Berlin. One of these, lh. Pirokitno, 
ha-, lately invented an ingenion- optical in.trument termed the 
Icucoscojie, which measures the variations in the jirrecption of 
light and colour by the human eye, in accordance with the 
strictest mathematical laws. Another, who has attained the rank 
of lieutenant in the Prussian army, has introduced a remarkable 
simplification into the mechanism of the Mauser rifle, which has 
succeeded the historic needle-gun. Two more who arc prose- 
cuting their chemical studies under Prof. Hofmann, have 
puhli-hcd for two years past several interesting synthetical 
researches on the aromatic scries. 

The canva- for the great Bari, captive balloon is quite ready ; 
it forms 4b roll-, weighing 60 kilogs. each, having n length of 80 
metres, and a breadth of 113 centimetres. It was submitted to 
a traction of 1,000 kilogs., under which it lias extended 2 $ 
millimetie . j«t metre. After some time the increase in length 
was n dined to 12^ millimetre-. The net i- almost finished. It 
is composed of 256 ropes 11 millimetre, each in diameter, ami 
1 fearing a strain of 1 ton. 

IN a note in the Hulletin of the French Scientific Association, 
Col Gazan gives some interesting obseivations on the fracture of 
iron. During his sojourn in the arm manufactories of St. 
Etienne and Tulle, at the central depot of artillery, and at the 
manufactory of Chatellcrault, he was able to make important 
researches on iron. The fracture of iron may be nervous, in 
grains more or less fine, or in facets sometimes having a surface 
of several square millimetres ; often it presents a mixture of these 
three features. Thus it is impossible to judge of the quality of 
an iron before breaking it j and it is on this account that in arm 
manufactories they break a certain number of bars with which 
they make a certain number of pieces for which they are intended, 
and which are afterward broken to ascertain their res i s t anc e, 
that is, the goodness of the iron, which, moreover, is still ren- 
dered brittle.in presence of phosphorus, arsenic, or sulphur. The 
best irons are the nervous, then those of fine grain and with 
facets. On railways it has been proved that rails placed 
in the direction 'of the magnetic meridian are affected quite 
differently from raffs placed at right angles to this ditto- 
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tkm ; the former oxidise and do not become brittle, the 
Utter do not oxidise, but do become brittle. In intermediate 
directions the rails participate more or lew in the qualities of 
those which are placed in the two extreme directions. What 
becomes of the iron which is now so plentifully used in the 
construction of building— girders among others ? Is not this a 
subject for serious research ? 

Thi French Minister for Public Works has accepted the 
plans of an underground railway in Paris, which was worked 
out by order of the Prefect of the Seine. According to these it 
is intended to build the central station seven metres underneath 
the gardens of the Palais Royal. Three different lines will 
radiate from that spot, viz. : (1 ) to the Exchange, the Opera, the 
railway station of St. Lazare, then to Batignolles, communicating 
with the Great Western Rail way 'and the Chemin de Per de Cein- 
ture ; (2) to Les Halles, the rue Turbigo, the Boulevard Sebas- 
topol, the Boulevard de Strasbourg, the Great Eastern and Great 
Northern Railways ; from the Boulevard de Strasbourg a branch 
line would lead to the Vincennes and Lyons Railway Stations, 
passing underneath the Seine to the left bank of the river ; (3) to 
the rue de Rennes, the Montparnasse Railway Station, the 
station for Sceaux, and to Genii Uy. The cost of the lines is 
estimated at 6,000,000/., and is to be borne jointly by the 
State, the Departement de la Seine, and the City of Paris. 

Writing in I. a Nature \ M. Helene calls attention to the 
excellent example set by Switzerland in regard to popular 
meteorology. There is hardly n town but has in one of its 
squares, perhaps at the side of a lake, *m elegant column with 
instruments required for observation of the usual phenomena. 
Thus in Fribourg, is n black marble column (about 2*65 m. 
high) on a granite platform. On tl e north face is an alcohol 
thermometer, with double graduation cut in the marble ; on the 
west a mercury barometer ; on the cast a hair hygrometer. The 
south face has an inscription giving the longitude, latitude, alti- 
tude, barometric and thermometric means, and annual rainfall. 
On a globe crowning the column are lines giving the direction 
of the four cardinal points. An inscription near the base tells 
that the column was erected by the Fribourg Society of Natural 
Sciences. The monument cost not more than 1,500 to 2,000 
francs. Such columns often give various other kinds of informa- 
tion, f.p' the hour in different cities of the globe when it is mid- 
day at Berne, the heights'of neighbouring mountains, measures, 
variations of lake level, records of severe winters, &c., in short 
the chief points which a natural curiosity would seek knowledge 
of. They are generally erected by cantonal societies. 

Wf. have received the first two parts of tbc tenth edition of 
Cooley’s “Cyclopaedia of Practical Receipts," revised ami partly 
rewritten by Prof. K. V. Tuson, F.C.S. To what extent the 
work has been brought up to date may l»e learned by looking at 
the articles on Spectrum Analysis and Anemometers; in the 
latter case the anemometers now in use arc dismissed in a 
foot-note. 

Interesting antiquities, coins, vases, &c., have recently 
been found at Strassburg in some excavations which arc l>cing 
made in connection with water- works. In some ports a number 
of akeletons of animals have been discovered, amongst others a 
well-preserved jaw with tusks of a prehistoric lxwr, and some 
deer horns, Ac. 

At Cologne a meeting of the International Society against 
the pollution of rivers, the soil, and air, took place a few 
weeks ago. Its reports are published by Herr Hugo Voigt, at 
Leipzig. 

The International Congress for the investigation of the 
history of America before Columbus, will meet at Brussels 
during 1879. Originally it was intended to hold the meeting at 
some American city. < 


• The United States of North America possessed only forty- 
nine public libraries in the year 1800. The number has now 
risen to no less than 3,682, and the number of volumes con- 
tained in them exceeds thirteen millions. 

Two new institutions arc al>out to be established in Germany ; 
one at Bielefeld, for textile industries, and another at Lerlohn, 
for metal industry. 

On March 11 the Ural Mountains were first crossed by a 
railway train upon the occasion of the opening of the new line 
from Perm to Jekaterinburg, 

On the 14th inst. the In titution for the Deaf and Dumb at 
Leipzig celebrated the 100th anniversary of its foundation. It 
is the oldest institution of the kind in Germany. 

A new eruption is reported to have occurred in Iceland on 
March 24, in the vicinity of Mount Ilecla. 

During the past three year, Admiral Dupcrre ha:; met with 
considerable success in his efforts to develop the resources of the 
French colony in Cochin C hina. He fir.-t started an experi- 
mental farm just outside Saigon, where sugar-cane, cotton, 
indigo, coffee shrubs, Ac., were planted under the suj>crin- 
tendcnce of a botanist from Paris. From this farm thousands 
of coffee plants, &c., are distributed every year all over the 
colony among the French and native planters. Tolacco has 
also been successfully cultivated, and attempts are nl>om to l»e 
made to prepare the leaf for the European market, and an 
official from the tobacco manufactory at Paris has been appointed 
to superintend this work. The -ugar cane is found to flourish 
well in Cochin China, and experiment-- are being made w-ith a 
view to discovering the Ik* t mean- of turning it to profitable 
account. 

At p. 16, vol. xvi. of Nature, is an account of a new stimu- 
lant known as pitury, which it was shown had been proved by 
Baron von Mueller to 1* derived from Dubohia hopwoodi ', a 
plant described by himself in 1S61. It was mentioned in the 
paper above alluded to that the better known species of l)uboisia t 
namely, />. myoporoides of Robert Brown might possibly prove 
to be of some medicinal value. This prophecy has since been 
borne out, for in a p»peT read by Dr. J. Bancroft on Duboisia 
and Pituri before the Queensland Philosophical Society at Bris- 
bane, a good deal oi information is given on both these new 
medicinal products. With regard to D, myoporoides , which is a 
small tree or shrub, we arc told that it is found in various locali- 
ties from the neighbourhood of Sydney to that of Cape York, 
and that it has also been found in New Caledonia and New 
Guinea. It grows plentifully on the borders of the vine scrubs 
about Brisbane and springs up abundantly after the clearance 
of forest land. The valuable part of the plant seems to be the 
leaves, from which an extract was, in the first place, made, and 
its effects tried upon 'some cats and dogs, which, during the 
time they were under its influence, were as helpless as if they 
were totally blind, falling down when the slightest obstacle came in 
their way. A trial of iU effect was afterward* made on the human 
eye in several cases, and its action in dilating the pupil was found to 
be very powerful and rapid. The active principle seems to be 
almost identical with atropine, both as regards its action and its 
strength, and it is used in Sydney and Brisbane in place of that 
alkaloid. A good deal of attention has been given in this country 
to the new agent by Dr. Ringer and Mr. Tweedy. The former siys 
that it has the power of drying the mouth or preventing the flow 
of saliva, and that it also produces headache and drowsiness, while 
the latter considers it quicker and more energetic in its action 
than atropine, and considerably more so than the strongest extract 
of taUadonna. In every casein which it bad been used by him 
hefJKl its action entirely satisfactory. This subject, which is 
one of importance, inasmuch as it promises to open up a new 



April iS, 1878] 


NATURE 


493 


fcuurce of supply of a substance fully as efficacious as, or perhaps 
more so than, atropine or belladonna, has for some time past 
attracted much attention in the colony where the plant grows, 
and has quite recently been brought to the n oticc of the Pharma* 
ceutical Society. It is perhaps worth noting, that one of the 
colonial names of Dubois ia myoporoid^ is the cork wood 
tree, so named from its light brown corky bark. The wood is 
of a light yellow colour, even grained, but soft, and used in the 
colony for carving. Specimens of the wood arc contained in the 
Kcw Museum. 

Thk additions to the Zoological Society > r.ardcns during the 
ji.i't week include an Arabian baboon (( \ >u\ Juitt*.: 

drui*) from Arabia, presented by Hr. A. 1'. Woodforde ; two 
Chacina ltal*oon^ (Cvnoctphalus pontinui) from South Africa, 
presented by Capt. \V. L. Coke ; a Green Monkey n.\ 

. hns) from \Ve>t Africa, presented bv Mi. Mil ward ; a 

(ireat Kangaroo (Moaopu.s g/gtiufcus), .1 Laughing Kuiglidicr 
{Dihi'fi'gi&TNtot) from Australia, presented by Lieut. Craw fold 
Caftin, K.N. ; a Short -eared Owl ((>///../„. //i.’/kO, LimqK.m, 
presented by Mr. W. K. Stanley ; a GoJ.leu-wiuged l’.irrakeet 
(iiroto^tr Vi t lirYiof>l<Td) from the Amazon., received ine\i liatige ; 
a South American Kat Snake (Spi/dt* . .///.?/»///>) fiom South 
Amerita, depo.sited ; a Yellow-footed Ki>ik Kangaroo ( /’. It egw/r 
\,i nth, pa born in the Ganlens. 


THE DETERIORATION OF OIL PAINTINGS' 

Z~\IL j uniting* are subieet to various kind. <*t change.., which 
may be considered a> diseases, requiting ditleient tieat- 
ment ace mling to their different nature. A -eienre needs to be 
formed, a pathology and therapeutics of ..il paintings, The 
pathology would have to describe and explain those disca .es and 
their progress, and to develop the methods bv which a correct 
diagnosis could be arrived at in each individual case. The thera- 
peutics would teach the remedies which might be applied either 
to cure or to alleviate the disease, or at least to stop its progress. 
A hygiene would follow-, which would have to teach how to 
avoid pernicious influences, and which, U*sidcs while giving 
precepts for the technical process of painting, would have to 
forestall those constitutional diseases which, even in eases where 
no noxious influences can be traced, are the causes uf decay, 
after a c nnparatively short period of existence. As medical 
science is aUive all thing-, based on anatomy and physiology, so 
the exact knowledge of the structure of a picture would have to 
l>e acquired previously to any study of is disease. Unfortu- 
nately, direct investigation alone can procure no such exact 
kn»w ledge; on the c mtrary, we are obliged to enter u]*m a 
minute historical investigation of the material as well as of the 
technical methods adopted by artists of different schools and 
different j>cnod<. 

Ihe excellent works of Cennino Ccnnini, Merimce, Sir 
< harles hast lake, Mrs. Merrifield, and others, have already 
furnished most valuable material ; but still the field for investi- 
gation remains unlimited ; for, in order to enable us to secure 
the conservation of each valuable painting, " e ought to know 
exactly how it w as made. The artists of the present time w ould 
spare infinite trouble to the investigators uf future times, if, 
along with their works, they would leave the account of their 

1 »ractice in the case of each picture. A treatment u ithout exact 
knowledge of the mrmal condition, as well as of the nature of 
the disease, is, as we shall see, as dangerous for the picture as it 
would be in the case of living beings. 

Professional restorers of pictures admit this danger in a 
" a y ; each of them, however, is convinced that he him* 
M; ”* v’ " |s ‘Personal knowledge, skill, and care, knows how to 
avoid it. 1 lie public pays too little attention to the subject, and 
therefore it occurred to me that it might be useful to give a short 
account of " hat w e know about this question, of the changes to 
which oil paintings are exposed, as w*ell as of the means either 
to avoid or to cure them. 

^Ve have to consider, first, the material on which the artist has 
painted, that is, a.s far as oil painting is concerned, principally 
wood and canva,. 

M*I»^ "utfes’ rtuL> y’ h *, Ly K- 1 -tfbfvich 


hecoudiv, the priming, that is, the substance with which the 
surface w as prepared in order to be made fit for painting. 
Thirdly, the painting itself, that is, the pigments and vehicles 
used for it, and the liquids that were added during the pslutiig, 
the mediums, meguilp, sicca tire, varnish, essential oils, &c. 
Fourthly, the coat or coats of varnish spread over the picture, 
'Hie wood on w hich a picture has been painted may either warp, 
or get chinks in it, or become worm-eaten, or even altogether 
rotten. Against warping, the remedy usually applied is 
moisture. If the panel is very thick, it is first made somewhat 
thinner ; then the back is moistened, and the picture is left to 
lie on its buck for twelve to twenty -four hours, after which time 
it will be found to have bent straight. Of course this most not 
lie continued longer than necessary, otherwise the convex 
surface, instead of becoming plane, would become concave. 
When straight, the picture is kept so by beads which have to be 
adapted in a funicular way, a certain degree of shifting being 
allowed for the expansion and contraction of the wood. 

Cracks in the wood arc drawn together by inserting pieces of 
\\vH>d ol a special shape. 

Sublimate solutions arc employed to destroy worms. 

Trifling losses of substance arc replaced by cement. Small 
portions of rotten wood, not extending too near the painting, are 
cut out ami replaced by vvedjjc- shaped pieces. If, however, the 
greater jurt, or the whole sunstance of the fund, is rotten, the 
picture must l>e separated from it and transferred to new wood, 
or rather to canvas. 

This was first tried by Hacquin in Paris, and was performed 
successfully upon many pictures, and, among others, upon one 
of Raphael's Madonnas, in the Gallery du Louvre, and upon 
Sclusti.m del Piombo’s “ Resurrection of Lazarus,” now in the 
National Gallery. The process no longer ajqienrs so very 
marvellous ; it is generally executed in the following way 1— 
hirst of all, the surface of the picture is pasted over with 
gau/e and pajier. After that the wood is made straight by 
moistening, or, it necessary, by making incisions with the «aw, 
into which cuneiform pieces of wood are driven. By meant of 
a tenon-saw the panel is to be sawn into little squares, which mntt 
be 'removed by a chisel, and in this way the thickness of the 
wood is reduced to half an inch; it is then planed until it 
becomes no thicker than paper, and the rest is removed by 
means of a knife and with the fingers. The painting being 
thus severed from its basis, it can be fixed on canvas, If the 
priming is sufficiently preserved. In the opposite case, a mix- 
ture made of chalk and glue, or something of the kind, must be 
put on first, and very evenly smoothed, after tieing dry. This 
done, the new canvas has to be fixed upon it by means of a mix- 
ture of glue, varnish, and turpentine, and the substance of the 
picture pressed tightly and evenly against it by means of warm 
irons. 

In order to avoid deterioration, the most minute precepts ha%*e 
been given for preparing the ]>anel. Jt has to Iks taken from 
the l>est oak, or nut-trees, or cedars. The wood is to be cut 
into boards during winter-time, and kejit till autumn before 
1 icing dried ; it can then Ik* prej sired only in the following 
spring, &c. It would certainly be preferable to give up wood 
]ianels altogether for large pictures, and only to think of means 
to make the canvas stronger. For small pictures, panels offer 
certain advantages, and can l>c more easily preserved from 
decay. 

• In the canvas we meet with the [results of injuries or spon- 
taneous decay. A rent may be mended by rags of linen stuck 
at the liack of the picture. Even a hole may be filled up by 
pieces taken from other decayed paintings. If the picture is 
considerably damaged, it will be best to line it. But if the 
whole canvas is rotten and tattered, it will be preferable to 
sacrifice it by pulling off the threads one by one, after having 
secured the painting itself by pasting paper on the front of it. 
This done, the ] minting is transferred to another canvas in the 
same way as those removed from wood. 

There are different modes of priming, which may be brought 
under two principal heads : the distemper and the oil paining. 

1. llie canvas is distempered by a mixture of chalk or plaster 
and-paste, or glue, which may be laid on raw, unbleached can 
vas, or this latter may be beforehand jxrepared with glue or 
past!. Several coats of this mixture must be put on in succes- 
sion, one being perfectly dry Wore the next can be applied. 
Many of the older oil painting* arc painted on such ground. 
It ha., the advantage of being quicker jireparcd, of absorbing 
the excels of oil, of permitting the colour to enter into the 


494 


NATURE 


[April 18 , 1878 


priming, and to dry quicker, and moreover, (if containing a white 
absolutely innocuous to the others. 

The inconveniences, on the other hand, are : that it more 
easily breaks, and under the influence of humidity separates 
from the canvas. 

2 . The oil priming consists of several coats of oil colours. 
As each of these must be perfectly rlry before the next is laid 
on, and as, moreover, time must be given to the whole to 
dry completely before painting upon, in order to avoid the 
sinking in of the colours, the whole preparation is much 
slower than the distemper. Nevertheless it is now generally 
adopted. 

Rey, in France, has pointed out a process which is a compro- 
mise between the two methods ; he logins by distemj>cring, and 
after several coats of distemper, having dried one after the 
other, he puts a coat of oil which, as it were, changes the dis- 
tempered ground into an oil-colour ground. 

With oil priming it is of importance that the principal colour 
he white-lead, to which arc added comparatively small quantities 
of yellow, black, or other colour*. For a whole century a 
school, that of Bologna, predominated in Italy, which aban- 
doned this principle. During the second half of the seven- 
teenth and tne first half of the eighteenth century, most of the 
Italian masters of other schools followed its example. Probably 
for the purpose of obtaining more easily the desired effect of 
the chiaroscuro, they painted on a brownish-red priming, which 
consisted of bolus mixed with umber. Not one of those pic- 
tures ban kept its original colouring. .Not only has the priming 
caused all the dark parts to grow much darker, but it has 
destroyed, or nearly so, all the glaring, so that only those 
colours can l>e recognised which either contain white, or arc 
glazed on white. I can show you numer >us instances of thh, 
for, on account of the extreme fertility of this school, there is 
little difficulty in procuring pictures of masters of that time or 
of their pupils. 

Wood priming does not require the same elasticity as that of 
the canvas, which ought to tic capable of being rolled. There- 
fore the priming of the wood shows le*s variations. It is gene- 
rally composed of chalk or plaster, tempered with starch, paste, 
size, or glue, and more or less thickly laid on. In some pictures 
of different centuries we find, either between the wood and the 
priming, or l>ctween the priming and the painting, canvas, and, 
exceptionally, even jiaper. 

The diseases of the priming are not of a very complicated 
nature. They manifest themselves principally in three different 
ways: — I. By cracks in the priming itself. 2 . By the sever- 
ance of the priming from the painting. 3. By the severance of 
the priming from the wood or the canvas. The third disease is 
by far the most frequent, especially among pictures on canvas 
distempered with jxtste. If small nieces only are scaling off* or 
blistering, they are fixed again to tne ground by letting n solu- 
tion of size pass between the detached part nnd the canvas, and 
pressing l»oth gently together. If the deterioration extends 
over a considerable surface, the picture lias to be lined. While 
this is licing done, and while the gluing substance ]>enet rates 
into the picture, the detached parts are pressed on again w ith 
slightly heated irons. If the whoje priming threatens to come 
off, it will be lietter to take the picture entirely from the panel 
or canvas and to transfer it to a new canvas. 

I shall show- you examples illustrating the before-mentioned 
points, and among them turn pictures ; one in oil, taken off 
from canvas, the other in tempera, taken off from wood, lloth 
of them, strange to say, have escaped destruction without 
having been transferred to a new canvas, and without l>cing 
covered with paper, as is usually done, before taking them off. 
They show you the painting by itself from both sides. 1 have, 
of course, used every precaution in bringing them wifely over 
from Florence, where I happened to discover them carelessly 
stowed away among heaps of old pictures. 

We come now to the most important jxtrt of the picture, the 
painting itself. We meet very often w ith the idea that the old 
masters had been in possession of colours, that is pigments, the 
knowledge of which has been lost, and that this accounts princi- 
pally for the difference between the oil painting of the fifteenth 
and sixteenth centuries, on the one hand, and that of the 
eighteenth and nineteenth on the other. But this is a great 
mistake. We know perfectly well the pigments used by the old 
masters ; we possess the same, and a considerable numlier of 
new ones, good as well as bad, in addition. In nsing the ex- 
pression of £ood and bad 1 am princiixdly thinking of tlieir dura- 


bility, From this point of view the pigment* can be placed 
under three headings : — 

1. Those which are durable in themselves, and also agree 
well with the other pigments with which they have to be mixed. 

2. Such as when sufficiently isolated remain unaltered ; but 
when in contact with certain other pigments change colour, or 
alter the others, or produce a reciprocal modification. 

3. Those which are so little durable that, even when isolated 
from other pigments, the mere contact of the vehicle, the air, or 
the li*ht, makes them in time fade, darken, or disappear alto- 
gether. 

The old masters used, withmt reserve, only those belonging 
to the first of these categories. For those l>elonging to the 
second they imposed on them -elves certain limits and precaution-. 
Those belonging to the third they did not use at all. 

That some of the modern masters have not followed these 
principles is not owing to a lost *ccret, but to the fact that they 
disregarded those wdl-known principles and even conscioudy 
acted against them. In Sir Jo-hua Reynolds’s diary, for instance, 
we read that in order to produce certain tints of flesh, he mixed 
orpiment, carmine-lake, an I blue-1 dark altogether. Now orpi- 
ment is one of the colours of the second category, carmine-lake 
one of the third. That is to say : orpiment, as long as it remains 
isolated, keeps its brilliant yellow or red dish -orange colour ; but 
w'hen mixed with white-lead it dec impose-*, because it consists 
of sulphur and arsenic, and it. moremer, blackens the white- 
lead, because the sulphur combine', with ir. Carmine-lake, even 
if left isolated, docs not stand ns an oil colour, and therefore 
has l>een superseded by madder-lake. 

Unfortunately some of the most brilliant c flours are perish- 
able to such a degree that they on glit never to be used ; yet, it 
seems to me, that just in one branch of art in which of late 
remarkable progress has been made, I mean landscape painting, 
the artist-’, in order to obtain certain effects of colour not easily 
to be realised, do not always re-ist the temptation to make use 
of a number of pigments, the non-durability of which is proved 
beyond doubt. However that nun be, I think it pretty certain 
tint the pigments in theinsehcs plav only a subordinate part in 
the deterioration of oil paintings, and that the principal part 
liclongs to the vehicle with which the colours are ground, and to 
the liquids which are added during the painting. I hrq>e # there- 
fore, you will excuse my making some elementary explanations 
about these liquids. 

Oil and fat are bodies consisting of carbon, hydrogen, and 
oxygen. They may l>e considered as salts in which glycerine, 
as a basis, is combined with different acids, stearic acid, palmie 
acid, oleic acid. If oil is exp »sed to the air it changes ; certain 
kinds of oil remain liquid ; alters l>ecome thicker and darker, 
and are gradually transformed into hard and opaque bodies. 'Hie 
drying of oils is based upon a chemical process, during w hich 
the oil oxidises by absorbing oxygen from the air, and combining 
a part of it with carbon to form carbonic acid, and another part 
with hydrogen to form water. The different oils dry with dif- 
ferent rapidity, but this rapidity may l>e modified by the presence 
of certain substances, or bv certain treatment. I .in seed oil, for 
instance, according to the way in which it has been pressed out 
of the seed, contains more or less mucilaginous substances. 
The--© latter impede the drying of the oil, and have therefore to 
l>c removed by a refining process. If linseed oil in a shallow 
vessel is exposed to the air and light, and especially to a green 
light, it soon logins to dry, and is transformed first into a kind 
of varnish and gradually into a solid ojiaquc substance. 'Hie 
drying may l*e quickened by bailing, and more particularly by 
the addition of lead, zinc, or manganese. In this way a quick- 
drying oil varnish may be prepared and used as a siecatixc. It 
follows that there are certain substances which impede the drying 
of oils, and others which facilitate it. Amongst the pigments 
are some which b-long to this category of bodies : white-lead, 
zinc-whitc, minium, %crmil»on, for instance, facilitate the 
drying ; others, such as ivory -black, bitumen, madder-lake, will 
impede it. Supposing, now, we sh mid add to each of the 
different pigments the same quantity of oil, the drying of it 
would progre-j* at different rate-. But in reality this difference 
is very greatly increased bv the fact that the different pigments 
require very different quantities of oil, in order to l>e ground to 
the consistency requisite for painting. 

Pettenkofer quotes the following figures, given to him by one 
of the colour manufacturers : — 

too pagj^f weight) White-lead require 12 parts of oil, 

,, ,, Zinc-while ,, 14 ,, 



NATURE 


495 


April 1 8, 1878] 


100 parts (weight) Green chrome 

require 1 5 parts of oil 

99 

91 

Chrome-yellow 

»* *9 » 

99 

99 

Vermilion ... 

» 25 

99 

1 9 

light red 

>» 31 

9 9 

99 

Madder-lake 

» 02 



Yellow ochre 

» » t)6 , , 

9 9 

99 

Light ochre 

’* 75 »» 

99 

99 

Caused Vbrown 

»> 75 » 

99 

9 9 

Brown manganese 

.. S 7 


99 

Terre verte 

,, loo ,, 



Parisian-blue 

«. lo() ,, 



Burnt terre verte ... 

»* 112 ,, 



Berlin-blue 

112 ,, 



Ivory-black 

112 



Coital t 

M 1-5 



Florentine-brown ... 

0 150 „ 


9 9 

Burnt terra ienna 

»* I ^ 1 1 , 

M 

99 

Raw terra sienna ... 

M -40 


According to this table a hundred pails of the qtiiek-dn in-' 
white-lead are ground with twelve jiart.s of oil, and on the otln 1 
hand, the slow -drying ivory-black require-* one hundred and 
twelve parts of nil. 

It is very important that artists should haw an exact 
knowledge of these matters. Hut it swim to me that they 
are insufficiently known to most of thnn. All, of course, 
know jierfectly how different the drying quality ot different 
colours is. But that these different colours introduce into the 
picture so different a quantity of oil, ami how large this quan- 
tity is in the colours they buy, and further, that the* oil as well 
as the mediums or siccatives they add i<> dry tin colours, are 
gradually transformed into a caoutchouc like ojwque sub-dance, 
which envelops and darkens the pigments : and moreover, that 
the oil undergoes — not in the beginning, hut much later on w hen 
it is already completely dry— changes of \ohmn,aml so impairs 
the continuity of the picture— all this is not Mithcimtb known. 
Otherwise, the custom of painting with tin* oidinnrv ml odours 
to l>e Ixmght at any colourinaifs, would u- >t h.ne turn going on 
for nearly a hundred years in spite of all tin clr.it Iv shown evil 
results; results due, chit fly, 'JoTiiK rkiv 1 r \t. 1 si vs m mi. 
l-AtMIMi, THAT Is To SAY, THK OIL. 

That the masters of the fifteenth and -.lvtrrnth centuries did 
not Use colours prejmred in this way you m.n consider as ab-o. 
lutely certain ; and if we hear the lost neirt sjHiken o|, and if 
we read that the pupils of the old m.i 4 rr. had to pledge 
themselves to keep the secret, we may be :tue that it is m ith<r 
the method of {tainting nor the pigment iwd f.»t it wlmh i> 
concerned in that secret, but exclusively th** wav *»l pic {taring 
the colours. The preparation was a \«*ry ounplieatrd on« , 
varying with the different pigments; ami we know that tin- 
pupils passed six years, that is half of th<* apprenticeship, in 
grinding the colours for the master. 

And therefore it is to this very point that <v»ryonc who 
wishes to study the method of the old masters mu a fir. I of all 
direct his attention. I, too, was led by the study of this ques- 
tion to analyse and restore old pictures, ITie possibility of 
making such analysis we owe to the relation lietween the old 
masters and their pupils. Of course we could not dissect or 
chemically analyse works of Titian or Raphael. But fortu- 
nately the pupils {tainted with the same material and by the 
same method as the masters, and thousand- of pictures by the 
pupils, well pressed or in different stages of decay, may lie 
easily procured. 

I have myself, from among a very great number of such 
pictures, selected about one hundred siHrcimrn-*, part of which I 
have brought before you. As their artistic value is not, as you 
perceive, of the highest description, we need not feel any 
scruple in experimenting ujxrn or even destroying them, if we 
can thereby gain any valuable information. 

(To be continued, ) 


GAS-LIGHTING by electricity 

pOR some time past the street lamps in Pall Mall, Waterloo 
Place, and part of Regent Street, have been connected by 
wu'es, which may have led the uninitiated to think that a new 
method of fixing telegraphic wire* was about to be adopted. 
This is not the case, however, for although the wires were'eon- 
nected with a battery, they were not intended to convey telegra- 
phic message , but to experiment on a new method of lighting 


street lamps by means of electricity. The inventor of this 
method is Mr. St. George lane Fox, who recently described 
his invention to the Society of Arts. Should Mr. Fox’s method 
be adopted, the wires, instead of ruuning from lamp to lamp 
alwve ground, will lie carried along under ground, and the only 
thing visible would be a small piece of Rixed-in mechanism just 
under the burner of each lamp. The cx{>erimcut which was 
made on Saturday afternoon was not, we believe, completely 
successful. The magneto-electric machine and the l attcry which 
supply the current were placed in tv small touqvorary instrument- 
house at the liottom of Waterloo Place. At the first trial the 
whole of the lamps in the circuit were lighted hy the current, 
though in a second trial some of the lamps foiled to rescind to 
the current; but that this was owing to some local cause is 
probable from the fact that the first and last lumps in the circuit 
always responded to the discharge. We shall endeavour to 
explain the method adopted by Mr. Fox. 



In the first {dace lie suppiit > evtry limp with an appaiatus 
similar to Fig. I ; next the lamps mud he connected with an 
insulated conductor, so that, starting bom a central station, a 
wire would travel through each of these machines and back 
again to the station. Mr. Fox {imposes that several of these 
circuits, each connecting and controlling 2rx> or 3C0 lamps, 
should proceed or radiate from a central station, so that from 
one point several thousand lamps could be operated upon almost 
instantaneously. 

The method by which he has succeeded in producing the 
ignition of the gas at a considerable distance, and at numtrous 
points, is by supplying each lamp with a small induction coil, so 
that the primary wires of each one of these induction coils 
forms part of the circuit, so in fact as to preserve without a break 
the mctaUic'continuity of the line. After several experiments it 
occurred to him that in reality the amount ot work to be done in 
producing a number of small electric sparks was extremely 
minute, although at the same time requiring to lie produced 
almost instantaneously. Now the amount of work which an 
electric battery will produce is dependent on the time during 
which action continues, and in a single instant, or My the thou- 
sandth part of a second, the actual amount of power available is 
naturally extremely small, and he thought that if he could by any 
means accumulate this power for a short time and then bring it 
suddenly to bear upon the circuit, the desired result would be 
obtained. By means of an mjiparatus he succeeded in accumu- 
lating t^e electric current and storing it up into the condenser or 
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electric reservoir, which is composed of glass platen and tin* foil 
laid side by side alternately. 

The condenser, however, is not charged direct by the battery, 
bat the current is made to work this KuhmkorfT induction coil, 
from which there is derived a current having an enormously 
increased electromotive force, and it is this electricity that is 
stored up in the condenser. 

Having charged the condenser in this fashion, the whole of the | 
electricity is at once sent through the line, and produces most , 
extraordinary results. So much, then, for the lighting of the 
gas. The process of turning on and off the gas, although 
involving many important details, is very simple. Mr. Fox 
makes use of the soft iron core which runs through the centre of * 
the coil to produce a reciprocating horizontal motion of a per- 
manent horse-shoe magnet, suspended on needle-poinla just 
above the coil. The soft iron core with the primary coil is, in 



fact, an electro- magnet, which can be magnetised so as to render 
its poles reversible at plenum: ; the magnets are canied in a 
small metal frame, having a passage through it for the gas to 
pass to the barner at the top, and being provided with a stop- 
cock, or valve, which is actuated by the reciprocating magnet. 
The whole of this apparatus is inclosed in an air-tight metallic 
case, which measures about 24 inches high, by 2\ wide, and is 
screwed on to the supply-pipe in the lamp, the insulated con- 
ductor or line- wire being carried down the interior of the lamp- 
post and laid under mound, except, of course, where an overhead 
line is admissible. The turning of the gas on and off is accom- 
plished by opening and closing what may be terme 1 an electric 
needle-tap. The plug of this neeJle-tap is cylindrical, ond 
about a quarter ot an inch in diameter, and is carried in a 
socket, which it fits rather loosely. It is ma le to turn in this 
socket by the action of the reciprocating magnet, a couple of 
studs, which are brought into contact with a small pin or 
lever connected with the plug, and forming, in fact, the handle 
of the stop-cock. The annular space between the plug and the 
socket (which is about one-thousmdih part of an inch) is filled 
with some liquid, which is retained by capillary attraction 
between the two surfaces, the joint being thus rendered perfectly 
gas-tight The oil of Utter almonds or glycerine are both well 
adapted for this purpose, on account of their non-oxidisablu 
character, and from the jniwcr they possess of residing the action 



id very low temperatures. A special feature in the ap|Mi.ttu* i> 
the introduction of a fixed core, which can lie magnctisAl, so as to 
render its poles reversible at pleasure, and in conjunction with 
it a movable magnet, the polarity of which is permanent An 
electric current tent either forwards or backwards for a few 
seconds will turn the gas on or off in every lamp in the circuit 
according to the direction of the current 
To put the system into practical O|teration, there would be for 
any district of, say two or three thousand limps, a central sta- 
tion, from which the wires would proceed in every direction, so 
as to command a number of d isti nct circuits ; all that is necessary 
to have at the central station would be a battery of somg sort. 
Mr. Kox would much pr efer a magneto-inductor. By means 
of a switch and a commutator the electric current horn this 
machine can be directed to us to operate separately on each one 
of the circuits, and by this means turn the gas on or off . When 
the gas is turned on it is lighted fay sending a discharge from the 
condenser. It is const r ucted of alternate metallic pups, with 


an insulator or dielectric between them ; the conducting surf ace s 
in this case are of tinfoil, and the dielectric of crown glass. The 
coil used for charging the condenser need not give more than 
about three-quarters of an inch spark in the air. The dischaige, 
like the current, will of course have to be sent through each 
circuit separately, and this is also done by means of the switch 
arrangement. 

The accompanying figure ■> will enable the reader more dearly 
to understand the description we have given alxjve. 

l‘ig. I is a front elevation, Fig. 2 a side elevation, and Fig. 3 
a plan of the apparatus ; Fig. 4 is a plan of the jiermanent 
magnet ; Figs. 5 to 9 repre:-ent details to be rtferred to. 



Fig. >0. 


a is the gas- pipe leading from any ordinary source of supply ; 
fifi is a rectangular frame of white mttal ot bra*:., ca»t or made 
i with a hollow core, and having two cylindrical portions, cd. 
The part d is screwed upon the ga>-pi(>c which supports the 
apparatus, and the part c receives the stop-cock ; this cock, 
which is shown in sectional elevation in Fig. 5, and in sectional 
plan in Fig. 6 , is composed of a brass tube e (shown separately 
iu Fig. 7), which fits into the cylindrical part r, and has two 
, openings,//, corr e spo ndin g with the passages in the oppo- 
, site rides of the frame fifi; h is the plug of the code (shown 
aepa t^rif hi Fig. 8) 5 it is made with a very slight downward 
; tapaapM has two apertures or ways ti, corresponding with the 
openings ff in the tube 4 and it is hollowed out in the middle. 
I When the gas is turned on, the apertures 1 1 come opposite the 






openings//, the gas having then a free passage from the pipe 
a through the two sides of the frame bb, and into and through j 
the plug //. It will be seen on reference tu Fig. 6 , that a small | 
turn of the plug is sufficient to open or close the cock. X* U a | 
pipe screwed into the tube r, and leading to the burner /. w is • 
a projection at the lower end of the plug, and u is a pin passed ' 
through the same. The plug is supported on the point of the j 
pivot on which a magnet turns so that very little power is j 
required to turn the plug, o is a permanent magnet, which may i 
lie either cast in steel, with the two projecting pieces /*, or j 
made out of a steel bar lient into the proper shape, and in this 
case the projections // are produced by screwing in two pieces 
of metal. */ is the pivot on which this magnet turns ; it is passed 
through a vertical hole in the magnet, and fi\ed by a screw r. 
The lower eml of the pivot rests in a steel step .r, which is sup* 
yiorted by a sm:dl wooden beam /, seemed to the ends of the J 
wooden bobbin //. r» is the induction-coil ; it is composed of a j 
core of soft iron wire, two layers <»f primary wires wound with 
covered copper wire of al»ont No. 20 l'.Wt., an! upon these j 
about ten to fifteen layers of secondary wiu- of about No. 40 j 
HWG. The piimary wires 7020 form jurt of the circuit by ' 
which the laoq>s to lie lighted or extinguished simultaneously 
are connected. One end of the secondary coil is connected to 
an insulated wire .v, leading to the burner /, where it terminates 
in a platinum point, and the other end is connected to the frame 
/', or to any other metallic part of the apparatus, so as to he in 
metallic connection with the burner. The iiiMdated wire i 
passes through an earthenware support 1 (seen in plan in Fig. <>), 
fixed to the pipe The soft iron coie piojects aliotil tliiec* 
cighths of an inch from each end of the wooden bobbin n. The 
bobbin is fastened to wooden supports which are fixed to the 
frame b by screws c* 

Fig. 10 (for the use of which we are imUbtul to the S »ciely 
of Arts) is a view of the complete apparatus as att.ichtd fo a 
gas lamp. 


dent, Dr. S. II. Scudder, in which he reviews the principal 
scientific expeditions in the United States during the past year. 
I)r. Scudder himself is attached to the Hayden Survey, and 
made the discovery of the bed'; of fossil insects at Florissant, 
near Manitou, Colorado. During the past year 20,000 fossil 
insects have lieen exhumed from this quarry. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMUkitu;i'. Ihe fifth and final repn't of the Syndicate 
appointed in May, 1S75, to consider the requirements of the 
Dimer-ity in diAerent dejiartmcnls of study, has liecii issued. 
The Syndicate luuo euiisidercil the question of U10 residence 
to l»e required of professors. The) are of opinion that it 
is desirable (1) that the time for which the Uimerdty may 
require the resilience of professors shall be left to Ik* determined 
1>\ the University in the case of each professorship, without any 
general statutable restriction : (2) that no professor shall tie con 
sidered to satisfy the condition of residence who is not for the 
time required making his home within a utile and a half of (heat 
St. Man’s Church, unless special fwnnission, available for not 
more than one year at a time, but renewable, be granted by the 
Vice Chancellor and Sr\ Yni, and that Mich permission slutl 
! not 1 h* granted unless the Vice Chancellor amt Sex Viri are 
j satisfied that the professor has made such arrangements ns will 
| secure his being reasonably accessible in C ambridge during term 
1 time. The Syndicate have also had under their consideration 
the importance of individual personal intercourse between 
j students and teachers, and it has also hern suggested that the 
inflection and revision of students' note 'hooka by the teacher 
i may in many cases be of considerable use. The precise 
! manner in which xnch fiersonal intercourse may be most 
: effectually secured will probably vary very much in different 


AMERICAN. Si'/JuW E 

'PHK March number of the Am/,/., -v tetumn* .»/ S,. •,//,!• 
A opens with a valuable paper, in winch Prot. Norton 
collates the various oloervationx made on Uoggit's comet. 

'J he theory of comelary phenomena lie arrives at is (brielly) 
that the direct action of the sun bn the side of the nucleus 
exposed to the solar ray* is to £urn) an envelope if gaseous 
carbonic oxide. This envelope of diamagnetic gas is tra 
versed by the ideal line* of magnetic force proceeding from 
the nucleus which are also line* of conduction through the j 
gas. The electricity sit free by the ascending currents of gas, | 
by reason of the diminished gaseous pressure, is propagated j 
along these lines, and the impulsive force of the electric currents 1 
detaches streams of the succer.yve uiolccuh i of the gus in the 
direction cl the lines of conduction, both the nucleus and the 
sun exert repu.-ivr lo»c«> on the escaping molecule* ; hut their 
tficclitr action-* i< .iy be either repulsive < r attractive, according 
as their attraction prevails over the attraction of gravitation, or 
the reverse. r J lie author elucidate* this theory at some length. 

In a reply to Mr. Mallet's review (in the LhUowphuiil A/a^t- 
Jtu) of General Abliotts pa|ier 00 the velocity of transmission 
of earth-waves, in which the value *nd accuracy of the llallet s 
Point ob ervaiton* were doubted, the General describes sonic 
new observation* on the subject, which teem to establish these 
]K>mts : 1. A high magnifying ^wer of telescope is essential in 
Kcismometric observations. 2. The more violent the initial 
shock the higher is the veloqity of transmission. 3. This velocity 
diminishes as the general wave advances. 4. The movements of 
the earth's crust are complex, consisting of many short waves 
first increasing and then decreasing in amplitude, and, with, a 
detonating explosive, the interval between the first wave and the 
maximum wave, at any station, is shorter than with a slow- 
burning explosive. 

A new method lor decomposition of chromic iron, proposed 

by Mr» consist* in exposing it (in sn exceedingly fine state) 
with heomine to a temperature of ibo" C from two to three days. 
Prof. Monli “V* 1 *”** a* oocouitt of some new Dinusaurtan r« p- 
ujes. Prof. Kimball describes some experiments on journal 
friction at low ^l*****^ There are also poles on some reactions 
of silver chloride and bromide, brightness ofthe satellites of 
Urana% &c ^ ^ . .. 

The new number of the'Wnal eMhe Appals- 

ebhm Mountain Club, euntafos aWtMMt Address by the press* 


subjects and for different teachers, Imt it scrum important 
that thr Arrangements should he such that the jirufessor 
himself may in all cases see u jsirtUm of the work of his class, 
st > as to make himself accurate!) acquainted with their wants, 
'file Syndicate lia\c referred to the Hoard of Medical Stinlie. . 
the question whether it is dc irable t<» foil in I a complete medical 
school in Cambridge so ns to make it possible for a 'student t« 1 
complete his whole medical course here, or whether it is liette 
for all concerned, while making the teaching at Camhridg 
]K*rfeet as possible in the scientific xubjerts which are tlie ha*i. 
f medicine, to leave students to carry on el sew here the greater 
part of their clinical studies nnd most of what relates directly b» 
the practice of medicine. The reply of the Hoard of Medical 
Studies states that they con ider it inexpedient that students 
should complete th«*ir whole professional education at anv 
-ingle merlir.il school, and that it i*. therefore desirnhlr 1h.1t 
indents should pursin* their -tiidir aw.iv trrun Cambridge bn :i 
yur or more neb ire t ouiineming puthte, either ticforc nr aftei 
itieir final M.P*. tA.miiitatinn. *1 hey l»rlie\e, howevci, that ii 
would be in mo-.t cases advantageous to -Indents to carry tht ii 
medical studies in Cambridge further than is usually done at 
present, and in some cases ns far the final M.H. examination, 
and they are therefore of opinion that the University ihould 
provide systematic instruction in all the subjects necessary for a 
medical oegre-e, as is done at other Universities. In Order that 
this may t>e carried out satisfactorily the Hoard of Medical 
Studies think that the University should provide: — !. A Pro- 
fessor of Pathology. 2. A Professor of Surgery. 3. Systematic 
teaching in (1) midwifery and the diseases peculiar to women 
(2) medical jurisprudence; (3) sanitary science; (4) mental 
dUca'-cs. 4. Systematic clinical teaching. 

R.G.S. Vum.ic Schools’ Piu/i: Midai.s. — The following 
is the award of the Public Schools' Prize Medals annually 
given by the Koynl Geographical Society : — Physical Geo- 
graphy-Gold Medallist, William John Newton, of Liverpool 
College; Silver Medallist, Christopher Momwcy Wilson, of 
! Clifton College; Honourably Mentioned— K. G. 1 farmer, lJt»i- 
versity College School; M. II. Clifford and M. A. Soppitt, of 
Dulwich College; ami J. S. G. Peml>ertpn, of Kton College. 
Political Geograjihy — Gold Medallist, William Wajfix Ord f W 
I Dulwich College ; Silver Medallist, Oorge Arnold l omkia ^ 
of Haileybury College ; Honourably Mentioned — A', R. HoAMJ 
of the City of London School ; A. Kay, of Roashll Sdkqol 1 
and p. Bowie, of Dulwich College. «* f 
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Greifswald. — The University has received a grant of 
181,000 marks for a new library building, and 200,000 marks 
for the construction of a physical laboratory. 


SCIENTIFIC SERIALS 

Bulletin of the JVuttall Ornithological Club. A Quarterly 
Journal of Ornithology . Vol. III. January, No. I. — This 
journal, on entering upon its third volume, has increased its 
quarterly numbers from a thin part of twenty-four pages to a part 
containing forty-eight pages and a coloured plate. It will con- 
tinue, as before, under the editorial management of Mr. J. 
A. Allen, assisted by Prof. Baird and Dr. E. Cones, and it is 
intended that the volume for the current year should contain an 
exhaustive rlsutnJ of the current literature relating to North 
American Ornithology. The present number contains— Dr. E. 
Coucs : On Passerculus bairdi (with plate), and P. princcps, — II. 
W. llenshaw on the species of 1 ’assertlla.— W. A. Cooper : On 
the breeding of Carpal aeus purpureas, var. California is. — W. 
Brewster : On the first plumage of North American birds.— J. A. 
Allen : On Wallace's theory of birds’ nests.— N. S. Goss : Breed- 
ing of the duck hawk in trees.— Notes of recent literature and 
general notes. 

A' t'd It' Islilulo Lombardo di Sdcnze e Lcttcn\ Kctklicuttti, vol. xi. 
fase. iii. — On the action of so-called catalytic force viewed accord- 
ing to the thermodynamic theory, by M. Tomma.i. -Study on the 
dominant diseases of vines, by M. (Jarovulio and Cattuneo. — 
On the chronology of Tyrrhenian voh mine •, and on the hydro- 
graphy of the Val di C'hiana previou ly to the mioccuc c|k»c 1 i, 
by M. Verri. — On the jKrrmnncnt magnetism of steel at ditlercnl 
tenijieratures, by M. l'uloui. — O11 the plasmogonic production 
of leptothrix and leptomitus, by M. Cattaneo. — On the refrige- 
ration of pulverulent metallic solids (continued), by M. Cantoni. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, February ah.— “On the Reversal of the 
Lines of Metallic Vapours,” by G. 1 ). Liveing, M.A., Professor 
of Chemistry, and J. Dewar, M.A., F.R.S., Jacksonian Pro- 
fessor, University of Cambridge. No. J. 

In order to examine the reversal of the spectra of metallic 
vapours, the authors observe the absorptive effect produced on 
the continuous spectrum emitted by the sides and end of the 
tube in which the volatilisation takes place. For this purpose 
they use iron tubes about half an inch in internal diameter, and 
about twenty-seven inches long, dosed at one end, thoroughly 
cleaned inside, and coated on the outside with borax, or with a 
mixture of plumbago and fireclay. These tubes are inserted in 
a nearly vertical position in a furnace fed with Welsh coal, which 
will heat about ten inches of the tube to al>out a welding heat, 
and they observe through the upper open end of the tube, either 
with or without, a cover of glass or mica. To exdude oxygen, 
and avoid as much as possible variations of temperature, they 
introduce hydrogen in a gentle stream through a narrow tube 
into the upper piurt only of the iron tube, so that the hydrogen 
floats on tne surface of the metallic vapour without producing 
convection currents in it. By varying the length of the small 
tube conveying the hydrogen, they are able to determine the 
height in the tube to which the metallic vapour reaches, and to 
prevent further displacement of the vapour, and thus to maintain 
different lengths of the iron tube full of metallic vapour at a 
oomparativdy constant temperature for considerable periods of 
time. 

By this means the following observations have been made up 
to the present time t— - 

The first metal experimented on was thallium, one of the most 
volatile of metals. After arranging the current of hydrogen so 
os to keep the tube free horn air, but without any rapid move- 
ment of the gas, they saw the characteristic line reversed, tod 
maintained it so for a considerable time. 

The metal indium, dosdy allied in its behaviour and volatility 
to thallium, was next examined, and they observed the bright 
blue line reversed. This was most plainly visible when that 
portion of the vapour which was nearest to the sides of the tube 
was looked through. 

They hod great difficulty in preventing the oxidation of mag* 
nesinm in the tube, and in using tubes wider than half ary inch, 


did not succeed in getting any reversal, but with half-inch tubes 
the b lines were dourly and sharply reversed, also some dark 
lines, not measured, seen in the blue. The sharpness of these 
lines depended on the regulation of the hydrogen current, by 
which tne upper stratum of vapour was cooled. 

A piece of metallic lithium was introduced, and gave no re- 
sults. Sodium was next added in the same tube, and this did 
not bring out the reversal of the lithium lines. Similarly, chloride 
of lithium and metallic sodium, introduced together, gave no 
better results. To a tul* containing potassium vapour, some 
lithium chloride was added, but no lithium line appeared. On 
adding metallic sodium to this atmosphere, and more lithium 
chloride, the bright-red lithium line appeared sharply reversed, 
and remrined well defined for a long time. It is worthy of 
observation that the lithium line was only reversed in a mixture 
of the vapours of potassium and sodium, and it seems highly 
probable that a very slightly volatile vapour may be diffused in 
an atmosphere of a more volatile metal, so as to secure a sufficient 
depth of vapour to produce a sensible absorption. This would 
be analogous to well-known actions which take place in the 
attempt to separate organic bodies of very different boiling 
pointa*by distillation, where a substance of high boiling-point is 
always carried over, in considerable quantity, with the vapour of 
a body boiling at a much lower temperature. It is a matter for 
future investigation how far chemical interactions taking place in 
a mixture of metallic vapours affect the volatility of a third body, 
and what relation, if any, this may have to such phenomena as 
the increased fusibility of mixtures of salts of potassium and 
sodium, and the well-known fluidity of the alloy of those 
metals. 

As the authors have had occasion to use sodium and potassium 
in their tul>es, they have had opportunities of observing the 
absorption spectra of these metals, and they find that there is a 
great deal yet to be observed in regard to these spectra. Up to 
the present time they have not observed any of the appearances 
noted by Lockyer, “ On a New Class of Absorption Phenomena,” 
in the Proceedings of the Royal Society, voL xxii., but they 
have repeatedly noted the channelled-space spectrum of sodium 
described by Koscoe and Schuster, in the same volume of the 
Proceedings, They observed in their tubes no channelled space 
absorption by potassium, but continuous absorption in the red 
and one narrow absorption band, with a wave-length of 5,730, 
not corresponding with any bright line of that metal. 

With reference to the absorption spectrum of sodium vapour 
they remark that it is by no means so simple as has been gene- 
rally represented. The fact that the vapour of sodium in aflame 
shows only the reversal of the 1> lines, while the vapour, volati- 
lised in tubes, shows a channelled space absorption, correspond- 
ing to no known emission spectrum, appears to be part of a 
gradational variation of the absorption spectrum, which may be 
induced with perfect regularity. Experiments with sodium, 
carried out in the way described, exhibit the following succession 
of appearances, as the amount of vapour is gradually diminished, 
commencing from the appearance when the tube is full of the 
vapour of sodium, part 01 it condensing in the cooler portion of 
the tube, * and some being carried out by the slow current of 
hydrogen. During this stage, although the lower part of the 
tube is at a white heat, we have always noticed, as long as the 
cool current of hydrogen displaced metallic vapour, that, on 
looking down the tube, it appeared perfectly dark. The first 
appearance of luminosity is of a purple tint, and, with the spec- 
troscope, appears as a faint blue band, commencing with a wave- 
length of about 4,500, and fading away into the violet. Next 
appears a narrow band in the green, with a maximum of light, 
with a wave-length of about 5,420, diminishing in brightness 
so rapidly on either side as to appear like a bright line This 
green band gradually widens, is then seen to be divided by 
a dork band, with a wave-length of about 5»5 IO < light 

next appears, and between the red and green light is an enormous 
extension of the D absorption lines, while a still broader dark 
space intervenes between the green and the blue light The 
dark line in the green (wave-length about 5,510) now b ec omes 
move sharply defined. This line appears to have been observed 
by Roecoe and Schuster, and regarded by them os coinciding 
a ith the double sodium line next in strength to the D lines, but 
it is considerably more refrangible than that double line. In the 
next stage, the channelled space spectrum comes out in the dark 
space hflpreen the green and blue, and, finally, in the ted. 
Gradually die light ex t en d s, the channels disappear, the D Hues 
absorption narrows, but still the dark line in the green Is plainly 
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discernible. Lastly, there is oolj D bees absorption. The blue 
and the streak of green light at first observed seem to the authors 
due to luminosity of the vapour itaelt where it is somewhat 
cooled, the later stages being mixed phenomena of absorption 
and emission. 

As the absorption line, with wave-length about 5,510, has not 
been distinctly recorded by other observers, they have endea- 
voured to trace it under somewhat different conditions from that 
of the vapour volatilised in white hot-iron tubes. This absorp- 
tion-line is easily seen when a gas-flame is observed through a 
horizontal glass tube, about three inches long, containing sodium 
volatilised in the middle of the tube by the heat of a Bunsen's 
burner, and equally well whether the tube contains hydrogen or 
nitrogen, besides sodium. They have also observed the same 
absorption- line when a piece of commercial magnesium ribbon 
(which always contains sodium) is ignited in a horizontal posi- 
tion, so that the metal melts and produces an elongated flame. 
It is of some interest to note that absorption-lines of aliout this 
wave-length, in the solar spectrum, are given by Kirchhoff and 
Angstrom not corresponding with emission lines of known 
elementary lxxlies. 

When potasaium vapour is observed, whether in the iron tube 
or in a glass tube, an absorption-line is seen, with a wave-length 
of about 5,730, which is more refrangible than the yellow double 
emission line of potassium, and does not curres{>ond to any 
known bright line of that metal. 

They reserve, for a future communication, the discussion of 
the identity or non-identity of these absorption-lines with lines in 
the solar spectrum and the inferences which may be drawn from 
such determination. 

The method of observation described may be used to observe 
emission-spectra as well as absorption-spectra, for if the closed 
end of the tube be placed against the bars of the furnace so as to 
be relatively cooler than the middle of the tube, the light 
emitted by the vapours in the hottest part is more interne than 
that emitted by the bottom of the tube. This succeeds admir- 
ably with sodium, but they have not specially observed it with 
other vapours. 


Chemical Society, March 22.— Dr. Gladstone, president, in 
the chair. — The following papers were lead On aromatic 
nitrosamines, by Dr. O. N. Wit*. The author gives an account 
of bis study of some complicated reactions of diphonylnitroia- 
mine, lie has found that ordinary cthylic nitrite contains nitric 
acic, and has therefore used mixtures of pure amylic nitrite and 
nitnc acid for acting on diphenylamlne, and has obtained mono- 
nitrodiphenyJnitrosamine in light yellow plates melting at 133*5'’ 
C, and two bodies which, oil the removal of their nitroso groups, 
yielded dimtrodiphenyamine and an isomeric substance. The final 
product of the action of strong nitric acid is hexanitrodiphenyl- 
amine.— The next paper was on a new process for the volumetric 
estimation of cyanides, by J. B. Hannay. The cyanide is dis- 
solved in water, and the solution rendered alkaline by ammonia. 
A standard solution of mercuric chloride is run in with constant 
stirring until the liquid is distinctly opalesa n\ The end reac- 
tion is sharply marked and very delicate. The presence of silver 
does not interfere, so that the process can l>e used lor estimating 
the cyanides present in a plating bath. — The Ia>t paf»er was on 
certain bismuth comj»ounds Tart 7, by M. M. P. Muir. The 
author has compared the behaviour of bismuthous and phos- 
phorous chlorides in certain reactions ; the latter substance acts 
as a reducing agent in some cases in which the former does not 
exert any such action. The author has also studied two oxalates of 
bismuth, the production of the so-called bismuthates, and some 
experiments with bismuthous iodide. — Mr. Williams exhibited a 
nne sample 24 oz. of natural salicylic acid, also about one gallon 
of pore nctliylic .lcohol. 


Linnean Society, March 21. — W. Carnithcrr, J\K.S., vice- 
jwesident, tn the chair. —Mr. G. T. Saul exhibited an example 
ot the enormous development of adventitious roots from a sixteics 
of farkm.—On behalf of Mr. J. Willis Clark of Cambridge, 
there was exhibited mounted specimens of the male, female, and 
young of the fur-beanng seal of the North Pacific. Mention 
* t lC • r<K, ^ cr * es ” of the*e creatures, containing over 

5 * . ,00 ° a col ;P*ct area. Like old Turks, a male 

dominates over a harem of a dozen or fifteen females, which be 

^ caoi V s care ' / or months or more, never stirring 
I™"™* s P° t » atK * meantime fight* terrific battles for it* main- 
™*f* \ neutral zone exi<4* to the rear of the breeding- 

groanas, where the enforced bachelors and adolescent young 
or Doth sexes repair. These come and go continuously, jxis< ing 


to and fro through free lanes of passage. Others of theac 
animals delight in dashing among the breakers on the surf, or in 
droves frolic and play on the sand and grassy dunes tdjciimim 
the more rocky ground of the “rookery." The method of 
shaving the fleshy side of the skin, thus cutting loose the roots of 
the long coarse hairs, and retaining the superficial fine fur of 
commerce was explained, as also other interesting points in the 
economy and natural history of the Claries. — The Secretary lead 
the gist of a paper on the venation of the leaf of hemlock 
macnlahtm), by Mr. 1 . Gorham. The latter’s observa- 
tions show that in a piece | inch long, by $ inch wide, by regis- 
tration of the vcinlets in a tabular form, and constructing these in 
figure, an exact counterpart of the venation of the entire leaf 
results, ComjMirisons of leaves of different umbelliferous 
genera prove that each can lie detected and recognised from 
the merest fragment. — A communication was made by Mr. B. 
Clarke on a new arrangement of the classes of zoology, founded 
on the position of the oviducts, or when these are absent on the 
}>osilion of the ovaries, including a new mode of arranging the 
mammalia.— A notice in abstract was given on some genera of the 
Olnencex, by Mr. J. Miers. He describes a new genus, Rhaptarr- 
hcitft, from Brad), allied to Aptandra ; also three other genera, My- 
oschilos, Arjonn, and (Juinchamalium, which jsissess a distinct 
though small calyx and separate calyJc. — The Rev, M. J. Berkeley 
and Mr. C. K. Broome gave a list of fungi from Brisliaiic, (JuetMis- 
land. Among these Agarics Clavarei, and fleshy fungi are 
scarce; interesting forms of I’olyporei obtain while leaf -parasite* 
nre poorly represented. Some species are identical with Ceylon 
and South American kinds, and several are common to Kurope. 
— The following gentlemen were elected bellows of the 
Society John Kvans, F.R.S., C. P. Ogihic, Arthur Vcitch, 
and Sydney II. Vines, B.A. 

Zoological Society, March lq.—Mr. Arthur Grotc, vice- 
president, in the chair. — The Secretary exhibited the type sjieci- 
men of JHcmrus marginal ns of Blyth, and | minted out its 
identity with Afusapipra vd u la (fain. Tyrnnniikv).— Mr. J. W. 
Clark, F.Z.S., exhibited and made remarks on some stuffed 
specimens of the Sea Lion {Otaria ursina) of the ITybvlov 
Islands, which had l>cen presented to the Museum of the Uni- 
versity of Cambridge by the Alaska Commercial Company. — A 
communication was read from the Marquis of Twecddnle, 
K.K.S., containing the rixth of his contributions to the ornitho- 
logy of the Philippine-. The present memoir gave an account 
of the collections made by Mr. A. II. Kveicit in the Island of 
Leyte. — Mr. P. I.. Selater, F.K.S., read a report on the collec- 
tion of birds made timing the voyage of II.M.S, ( ‘/la/Ang'i , in 
the Sandwich ] -lauds, and pointed out the characters of a new 
sjK*cies of duck, of which it coni. lim’d specimens, nnd which he 
proposed to call Anas wyHlnnia. ■■ A communication wns rend 
from Mr, \V. A. h'orbe , F.Z.S., containing notes on a snail 
collection of hi ds from the Samoan Islands nnd the Island of 
Kotuinah, Central Pacific.-- A communication was read from 
Mr. I*’. Nicholvm, K.Z.S., containing a listoi the birds collected 
by Mr. K. Buxton, at Darrn Salam, on the Coant of 
Zanzibar, — Mev-rs. F. Jm Cane Godmaii and Oslicrt Salvin 
gave dc criptions of new species of Central American butterflies 
of the family Krycinidw. — Prof. A. If. Garrocl, F.K.S., read 
some notes on the visceral anatomy of Lyceum put its ami AVr- 
tcrcutcs procyonidn, — A communication was read from Mr. 
Andrew Anderson, F.Z.S., containing the description of a new 
Indian IVinia , obtained in the Bnge-ur Valley, Noith* Western 
Hitnalayahs, w'hich he proposed to name JTittia poluKfphala. 

Meteorological Society, March 20 . — Mr. C Greaves, 
president, in the chair. — Mr. 15. L. Smith was elected a Fellow. 
— The dheussion on Dr. Tripe’s paper on the winter climate of 
some Epgliah sea-side health resorta was resumed and concluded, 
after which the following papers were read : — Note* on a water- 
i pout, by Capt W. Watson, F.M.S.— Notes on the occurrence 
of globular lightning and of waterspouts in Co. Donegal, Ireland, 
by M. Fitzgerald. —Observations of rainfall at sea, by W. T. 
Black. — The discussion on the subject of waterspouts and 
globular lightning was adjourned till the next meeting, on 
Apfril 17- 

Anthropological Institute, March 26 .— Mr. John Event, 
D.C.L., F.R.S., president, in the chair. -—The following new 
members were announced I>r. Sebastian Evans and Dr# 
Allen Thomson, F.R.S.— A paper was read by Mr. Frauds A. 
Alien on the original range of the Papuan race. This paper wes 
a brief rkumt of the opinions hel 1 by many arrhropologistf 
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with regard to the origin, characteristics, and distribution of these 
facet, and an attempt to prove that they once extended on the 
west as fer as Africa, and on the east as far as America. The 
writer wpeciolly dwelt upon the statements of Herodotus with 
regard to the eastern and western Ethiopians, and the black 
Colchians, and referred to the legend of the Asiatic Memnon, 
and the existence of black races in Central America, within the 
historic period. The director then read a paper by Dr. Julius 
von Haast, F.R.S., on tome ancient rock paintings in New 
Zealand. The author considered that when these rock paintings 
were carefully studied by archeologists and linguists, they would 
prove that at one time there had been an introduction of a far 
Higher civilisation than the Maories ever reached. 

Institution oi Civil Engineers, April 2.— Mr. Bateman, 
president, in the chair. The pajier read was on the Huelva 
Pier of the Rio Tinto Railway, by Mr. T. Gibson, Assoc. Inst. 
C.E. 

Edinburgh 

University Chemical Society, February 20. —John Gibson, 
Ph.D., F.R.S.E., presiding.— Mr. W. L. Goodwin read a paper 
on a method of removal of iron from cupric sulphate for analyti- 
cal purposes, in which he stated that this could lie performed by 
the replacement of the iron by cupric hydrate.— Mr. Alexander 
Macfarlane, M.A., B.Sc., read a paper on the disruptive dis- 
charge of electricity, in which he gave the difference of potential 
necessary to produce sparks at different distances up to ten 
millimetres, and also with different pressures and gases as 
dielectrics. 

February 27. — W. Inglis Clarke, B.Sc., in the chair. — A 
paper on electrolysis was read by K. M. Morrison, D.Sc., Che- 
mical Demonstrator of the University, in which he traced the 
hiktory of electrolysis down to the present time, showing that as 
recently as 1840 the art was practically in its infancy, and that 
at the present day it was in numberless ways made use of. The 
chief points of theoretical and practical interest were dwelt upon, 
both with regard to the various metal*, which could practically be 
used, and to the solvents from which the best results were 
obtainable. 

Vienna 


Imperial Academy of Sciences, January 10.- On the 
behaviour of propylic glycol in a high temperature, by M. I.inne- 
maun. — On tne direct transformation of isobutylic iodide into 
trimethylcarbinolamin, by M. Brauner. -On artificial malic acid 
from evernic acid, by M. Ix>ydl. On the Maxwell-Simpson 
synthesis of aerolein from diiodacetone, by M. Voelker,— On 
ttie behaviour of 0 bibrompropionic acid towards iodide of potas- 
sium, by M. Zotta.— On the ao-called rag-illness of workers in 
paper manufactories by M, Frisch. 

January 17. — The undulating nutation of internodes, by M. 
WiesneT. 

January 31.— Determination of the path of the second comet 
of 1874, by M, Wenzel.— Contributions to a fuller knowledge of 
the Tunicate, by M. Heller— On Ampere's fundamental elec 
trodynamic experiments, byM. l .thnghausen. - On the behaviour 
of pnorogludn and some related substances towards woody cell 
membranes, by M. Wieaner.— On the degeneration of leaf-growth 
of some Amygdalew, produced by species of hxoiucus. - -On the 
theory of surface potential, by M. Wassmuth. -Contribution to 
atndy of electricity, magnetism, terrestrial currents, magnetic 
variation, declination, inclination, ami intensity, by M. Dau- 
brawa.— On a simple method of drawing a tangent to the ellipse 
and parabola, by M. Zimels. 


Baris 


Academy Of Sciences, April 8.— M. Fireau in the chair,— 
The following among other papers were read : — Extract from a ’ 
work by M. Chevreul, on the vision of colours. M. Chevreul 
describes some effects obtained by rotation, with diminishing 
speed, of a disc having one half red the other white, as com ! 
pared with a similar disc viewed w hen at rest.— On the trans j 
parence of coloured flames, by M. Gonv. For measuring very 
weak radiations the objective of the collimator of a spectroscope J 
is half covered with a plane mirror which reflects the rays from 
a second collimator parallel to \!he axis of the first. Thifc in ! 
the focal plane of the telescope got two superposed spectra, 
received on a slit parallel to the lines which serves as eye-pieces. 
The two flames compared send their rays through the two 
collimators lespectively ; the eye sees through the prisms half of 
eadtof the objectives as a circle with its two halves of the, same 


colour, but differing in brightness. The same brightness is given 
them by means of two NicoLs on the second collimator. The 
angle of the principal sections is then read, and indicates the 
result of experiment. Coloured flames, got from a mixture of 
common gas and air with a finely-powdered salt in it were 
carefully regulated and inclosed in another flame at the same 
temperature, but without metallic vapour. M. Gony demon- 
strates the transparency of flame for the rays it does not emit, 
and for its own radiations.— On the variation of indices of 
refraction in mixtures of isomorphous salts, by M. Dufet. lie 
finds that the differences between the indices of a mixture of 
two isomorphous salts and those of the component salts are in 
inverse ratio of the number of equivalents of the salts present 
in the mixture. — Direct fixation of oxygen and sulphur in benzine 
and toluene, by MM. Friedel and Crafts. Such fixation is accom- 
plished by the intervention of chloride of aluminium; the authors 
cite it as supporting their hypothesis al>out this class of reactions. 
—Researches on nitrification by organic ferments, by MM. 
Schloesing and Muntz. The \cgetable organisms, mould and 
mycoderms, w’hich are strongly productive of combustion of 
organic matter, do not produce nitrification; on tin* contrary, 
they transform nitric acid, placed at their disposal, first into 
organic matter then, partly, at least, into free nitrogen, the 
last phenomenon being often attended bv production of am- 
monia. Hcncc they effect a lo-. «>ft the combined nitrogen on 
the surface of the globe. The function of nitrifying combined 
nitrogen seems to Ik* the sj>ecial attribute of a group of par- 
ticular beings, nnd not common to all the organisms which are 
intermediaries of combustion.— Absorption by the living orga- 
nism of carlnmic oxide introduced in small quantities into the 
atmosphere, by M. Grchant. Man or an inferior animal earned 
to respire for half an hour in an atmosphere containing 
only of carbonic oxide, absorbs this gas sufficiently for about 
half of the red corpuscle, combined with the ga- to become in 
capable of absorbing oxygen, while in an atmosphere c<»n 
laining °f carbonic oxide, about a fourth of the red cor 
puscles are combined with thi*. ga«. — On the organ called chorda 
dorsalis in A mphioxus lam by MM. Kenautnnd Duchamp. 

Ainphioxus deprived of red blood containing haemoglobin in its 
special elements, has no longer a chorda dorsalis comparable in 
its structure to that of all uTtehr.ite . 
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THE COMING TOTAL SOLAR ECLIPSE * 

II. 

I N my former article I referred to the possible employ- 
ment of slitless spectroscopes during the coming 
eclipse, the prism being replaced by a grating in some 
cases. It will be convenient here to give the results 
arrived at by the Siam Expedition with an instrument 
of this description, which, for shortness, was called a 
prismatic camera. 

The plates secured present at first sight a very puzzling 
appearance ; they are unlike anything ever obtained 
before, and a good deal of thought had to be spent upon 
them before all the knowledge they wore afterwards found 
capable of furnishing to us was properly appreciated, 
('ne of the plates was exposed for one minute at the 
commencement of totality, the other for two minutes at 
the end. The differences between them are those due to 
the phases of the eclipse. In the first, two strong protuber- 
ances close together are photographed ; these are partially 
covered up in the second, while another series is revealed 
on the following limb in consequence of the motion of the 
moon over the sun. 

Now in both the photographs— that exposed for one 
minute and that exposed for two- the strongest of the 
prominences are repeated three times, that is to say, three 
spectral images of them are visible, each of these images 
being produced by light of different wave lengths which 
the prominences emitted. 

The question is what arc these particular wave-lengths 
thus rendered visible ? Unfortunately no photograph was 
taken of the cusps either before or after totality; a scale 
therefore was out of the question ; and when the task 
of assigning wave-lengths to tbe.-e spectral images fell 
upon Dr. Schuster and myself, while v,e were preparing 
the Report which was sent in to the Royal Society last 
year, the difficulties wc encountered Mere very consider- 
able. 

Everybody I think will consider that we Mere justified 
in expecting the lines of hydrogen to be represented in 
such a photograph. Now the photographic hydrogen 
lines are those at F, near G and at //, and the silver salts 
usually employed are such that the action is most intense 
near G, less intense near h , and least at F ; the running 
down from G to F being rapid, and that from G to h 
much more gradual, so that while at one end F may be 
said to be the limit of photographic activity, at the other 
it is continued long past h. We Mere therefore justified 
in assuming as the preliminary hypothesis, that the image 
of least refrangibility was produced by the F light of 
hydrogen, the more so as the continuous spectrum also 
photographed— which continuous spectrum, as we had 
independent means of determining, came from the base 
of the corona gave us also an idea of the part of the 
spectrum in which each image was located. 

Taking then t as a starting point and assuming the 
next line to be the one near G, we had a quite satis- 
factory method of checking the assumption, by com- 
paring the real distance between the images with the 
calculated one. 

1 Continued from p. 483. 
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A goniometer was therefore brought into requisition, 
and the angular distance between F and the line near 
G carefully measured in order to determine the dispersion 
of the prism actually employed. This dispersion was one 
which should bring the images about as far apart as they 
were actually found to be ; this therefore was so far in 
favour of our assumption, that is to say, it did look as if 
we had got hold, on the photographs, of images of the 
prominences built up by the F and G light of hydrogen. 

It was next the turn of the third line, the one at A. Cn 
the assumption already made, it was easy to determine 
the distance from the G image, at which the one repre- 
senting h should lie. In this place, however, we found 
no image whatever of any of the prominences. 

Now this was a very extraordinary result, and there was 
only one way, so far as wc could then see, of accountingfor 
it. Dr. Frankland and myself, nearly ten years ago now, 
produced evidence which seemed to indicate that this line 
of hydrogen was only produced by a very high temperature. 
This being so, then, we should have to conclude that the 
prominences were of a relatively low tem|K*raturc ; this, 
however, 1 am far from saying, and here there is un- 
doubted work of the greatest value to be done at the next 
eclipse, and I for one feel certain that our American 
cousins will do it. 

I have not, however, yet referred to the strongest image 
of all shown in the photographs. This lies a little further 
from the central one than does the first on the other side 
of it. ( n the assumption before stated its wave-length 
lies somewhere near 3957. This number, of course, is only 
an approximate one, but the region occupied by the line 
was obviously so near the boundary of the visible spectrum, 
that a long series of experiments, in which wc called in the 
aid of photography and fluorescence, was made in order to 
determine whether an unrecorded hydrogen line existed in 
that region. All I can say is that the point may be said to 
be yet undetermined. It is quite true that in several vacuum 
tubes which Dr. Schuster and m>self employed, a strong 
line more refrangible than II was seen, but then these 
same tubes unfortunately showed us lines in the visible 
spectrum, which beyond all doubt did not belong to 
hydrogen. The elimination of impurities is such a delicate 
matter, and one requiring such a large expenditure of 
time, that our report was sent in leaving this point sub 
judice. We tried hydrogen at atmospheric pressure in 
order to get such a predominance of the hydrogen vibra- 
tions as to mask the impurities, but this did not serve 
us, for the continuous spectrum was so bright in the 
violet and ultra-violet as to render observations of lines 
next to impossible. Owing to many reasons, Dr. Schuster's 
absence from London being one of them, we have not 
been able to renew the search. 

The near coincidence of this spectral image with 
the H-line leads us to ask the question whether Young’s 
beautiful work in his mountain observatory might 
not help us on this point. Young found the calcium 
lines always reversed in the penumbra and near every 
large spot. This important statement shows us that 
calcium is one of the metallic vapours which is most 
frequently ejected from below into the prominences ; it 
is possible, therefore, that the prominences, the spectral 
images of which were photographed, may have been due 
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to an eruption of calcium. This, of course, is only a 
suggestion, but the fact that it is a suggestion merely 
shows how important it is that this point should engage 
attention next July. If the prominences are then con- 
stituted as they were in *75, this violet line will doubtless 
turn up again, and that is why I have been most anxious 
to point out not only the conclusions to which we hare 
been led, but the extreme difficulty of arriving at any 
conclusion whatever, unless by one method or another 
we have an absolute comparison of the spectrum of the 
prominences with that of the sun itself. 

I have before referred to the fact of the registration 
on the plates of a continuous spectrum. If we were to 
suppose the whole light of the corona to be due to 1474 
light, for instance, we should expect to get just as definite 
an image of the corona in the prismatic camera as in an 
ordinary one. And if everything outside the moon gave 
us nothing but a line spectrum, the moon’s limb would 
have a perfectly defined edge. Now as a matter of fact, 
only one such edge is seen in the photographs. We have 
only one complete ring with a thoroughly defined hard 
outline, such as that to which reference has been made. 
This hard ring corresponds to the second spectral image of 
the prominences, and is a continuation of it. Supposing 
we were right about the prominences, the ring would be 
due to the high temperature h line of hydrogen (supposing 
us wrong it might be a companion line to 1474) ; as the 
observations of Respighi, Janssen, and others, in the 
Indian eclipse of '71 endorsed the American observations 
of *69 that the hydrogen lines arc the strongest in the 
photographic parts of the corona, wc may very possibly 
be really dealing with hydrogen. 

Now the edge of the corona, or the upper part of it 
considering it as the sun’s atmosphere, as seen on our 
photographs, is precisely such as would be given by 
homogeneous light ; that is, there is a distinct image, 
and there is one image and not three or any other 
number. Hare wc any means of determining the 
wave-length of the light by which this image has 
been produced? Let me give an idea of one method 
which we employed A circle of the same size as 
the image of the moon on a photographic enlargement of 
the original negative was cut in pajwr and placed over 
the enlargement until the corona was symmetrical round 
it, as we know it to hare been symmetrical round the 
moon’s body, or nearly so, at that phase of the eclipse. 

We found as a considerable endorsement of the assump- 
tion which we made regarding the hydrogcnic origin of 
the chromospheric images, that the pa;>cr circle in this 
position had its circumference coincident with the hard 
ring to which I have referred as being a continuation of 
the middle spectral image of the prominences. Next, 
one of the ordinary photographs of the corona was en- 
larged to the same sice as that of the one produced in the 
prismatic camera. When these were superposed so that 
the outlines of both coincided as much as possible, it was 
again found that the edge of the moon lay along the ring. 

Now then for the continuous spectrum. The general 
woolliness of the photographs which at first sight gives rise 
to the idea that they were out of focus, and that there is 
nothing to be got out of them, is of course only in one 
direction, that at right angles to the edge of the prism 


employed. There is a well-defined structure running 
parallel to this direction, which of course is the line of 
dispersion; this structure is doubtless due to irregularities 
in the corona, drawn out by the prism into bands; it is 
easy to determine the limits of this continuous spectrum. 

Examining the centre of the photographs we find that 
on one side the structure stops short at F, on the other it 
extends to a considerable distance beyond the prominence 
image in the ultra-violet, spaces of light being visible 
beyond 3530. 

From these data we concluded that the continuous 
spectrum-giving region extends at least to a distance of 
3 ; of arc from the sun’s limb. This continuous spectrum 
is well shown on photograph* taken at the beginning and 
end of the eclipse. One of the plates of the prismatic 
camera was exposed, until the signal for the end of 
totality was given. Dr. Schuster states that all the 
observers agreed that the signal was given rather too 
late, and the fog on the plate indicates an intense illu- 
mination ; nevertheless, the edge of the sun is not drawn 
out into a continuous band but rather into three distinct 
bands. It is probable, therefore, that when the plate was 
exposed, only the lower part of the chromosphere had 
appeared, and that it gave out light of such intensity that 
everybody imagined that the sun itself had come out of 
eclipse. I observed this myself in 1871, and a very 
striking fact it is. 

So much then for the result* obtained by the prismatic 
camera in ’75. When the report is issued— and its issue 
cannot be much longer delayed— it will be seen that the 
hasty sketch I have now given can be followed in greater 
detail. 

One of the most remarkable points about the expe- 
dition to Siam was the failure to obtain even spectra of 
the sun with the ordinary telespectro*copic cameras 
employed. No doubt the unforeseen delays which left 
very little time for the adjustment of instruments, have a 
great deal to answer for. I have little doubt that if the 
attempt is made next July, when any quantity of skilled 
help will be at hand, and any amount of rehearsal will 
be possible, that a full measure of success will be 
obtained, at all events for the most photographic part 
of the spectrum. An ordinary photograph of the corona 
was obtained by Dr. Schuster in two seconds ; and my 
experience with photographic spectra enables me to say 
that this photograph was taken by means of an almost 
monochromatic light— that near G. Now’ as the coming 
eclipse will enable an exposure of almost 100 times 
longer than this to be employed, I do not think that 
the undoubted feebleness of the object need be feared. 
Resides, this method would enable us to pick up the 
light of those lower reaches of the chromosphere which, 
as has been already stated, are ot such extreme bril- 
liancy as to have been mistaken, on many occasions, for 
the sun itself. 

Up to the present time no attempt has been made to 
obtain a photographic record of the polarisation of the 
corona. The difference of colours indicating radial polari- 
sation observed by me when I used the biquartz in 1871, 
ceiMfBly have left the impression on my mind that it 
would be quite easy to obtain a permanent record of 
them. This would be a very valuable result, and one 
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which would set at rest a question which, though 1 con- j 
sider it settled in my own mind, is vet, 1 believe, held to 
be still doubtful by many interested in these matters. 

In what I have written I have touched only upon 
obvious work suggested by the previous observations. I 
hare little doubt that the preparations of the skilled 
astronomers of the United States include many surprises 
and daring attempts among the solid work which we are 
quite certain of. 

All here wish them the extremes! measure of success, 
which I am sure their efforts will do more than command. 

J. Norman Lockykk 

ATLANTIC SHELLS 

res/, leva Atlantic*; or, the Land and Freshwater Shells 
of the Azores, Madeiras, Salvages, Canaries, Cape 
l erdes, and Saint Helena. l*y T. Vernon Wollaston, 
M.A., K.L.S. Royal 8 vo, pp. 5tS8. (London: L. Reeve 
and Co., 1878.) 

I T U with a saddened feeling we take up our pen to 
notice this valuable contribution to malacology; for 
ere it-. pages had left the hancK oi the binder, its talented 
author had passed “ into the shadowy land/’ 

The name of Wollaston is connected ancestrally with 
more than one department of science, and the author of 
the present work has well maintained the honourable 
reputation of Or. Wollaston, the discoverer of palladium 
and rhodium, and the founder ot the Wollaston Medal 
and Award. 

Compelled in 1847 to visit Madeira on account 
of his health, he commenced to collect the land- 
shells of the various outlying islands and rocks of the 
Madeiran Group; and although (as he tells us) insects, 
rather than molhisca, formed at that time the main object 
of hi-. researches, he was able to add a considerable 
number of unmistakably new species to the careful and 
elaborate catalogue which had previously been compiled 
by hi-, friend and companion, the late Rev. R. T. Lowe, 
then chaplain at Funchal, Madeira, and to whom the 
present work is dedicated. 

So interested did he become in the insects and land 
snails of Madeira, that, although no longer compelled to 
submit to exile on account of his health, yet he returned 
again and again to Madeira and spent many weeks under 
canvas high up among the mountains collecting. 

In 1858 he visited the Canaries in the yacht of his 
friend, Mr. John Gray, and again in 1859. On both 
these expeditions he was accompanied by Mr. Lowe. 
He was thus enabled thoroughly to explore the numerous 
and widely-scattered islands of the Canarian group under 
the most fortunate circumstances for collecting. 

Under the same happy auspices he visited the Cape 
Verdes in 1866, Mr. Lowe again being his companion. 
In 1875 Mr. Wollaston sailed for St. Helena with Mr. 
Gray, where he spent six months in investigating the 
natural history of that remote little oceanic rock, being 
on this occasion accompanied by Mrs. Wollaston ; the 
Rev. R. T. Lowe, his friend of many past years, having 
iost his life in 1874 on his outward voyage to Madeira. 

Mr . Wollaston has felt it desirable to place these facts 
on record, in order to show that the several islands and 
archipelagos treated of in the volume before us— - with the 


exception of the Aiores— had all been visited personally 

by himself. 

Although this book contains descriptions of no fewer 
than 55S species and varieties of land and freshwater 
mollusca, the author docs not claim for it the position of 
a monograph, but rather a critical enumeration of all the 
forms hitherto recorded, with special reference to habitat 
in the several Atlantic archipelagos. 

Out of the large number of species and varieties 
described in this work, there are only twenty-nine which 
are claimed by the author as actual novelties; sixteen of 
these are from the Canaries, nine from Madeira, two 
from St. Helena, one from the Salvages, and one from 
the Cape Verdes. Mr. Wollaston would have conferred 
a ^till greater service on his fellow-workers had he given 
short diagnostic characters of all the species enumerated. 
This would greatly have facilitated the identification of 
the various forms and saved the student much time and 
avoided the necessity of referring in many instances to 
other works. It is also much to be regretted that refer- 
ences are not given to the excellent published figures of 
most of the species wlmh are to be found in Reeve’s 
“ Conchologia lconica” and the second edition of 
Martini and Chemnitz’s “ Conchylicn Cabinet” by 
Kiister. Well-drawn and correctly -coloured figures arc 
almost indispensable for the accurate determination of 
land-shells where form and tolour are dominant charac- 
ters. It is easy to see and identify the form, when care- 
fully delineated, but almost an impossibility to convey it 
to the mind in words. 

Mr. Wollaston has shown throughout the strongest 
preference for the limitation of species— at times be- 
coming extremely hypercritical— and in some instances 
he seems to be altogether in doubt as to what constitutes 
specific rank. For example, under Helix bicarinata 
( vide p. 1 61 ), he states that he is far from certain that it 
is more than a phasis of //. cehinulala ; yet a few lines 
below he observes that he has never found a single 
example among thoinands which could be strictly 
regarded as intermediate. 

Again (p. 209) Pupa fanalensis } this may be only a 
depauperated state of the rar. fi. attconostoma of the 
Pupa umbilicata } which the latter has gradually assumed 
through having found its way into the higher regions, 
nevertheless 1 believe it to be truly distinct.” 

It is strange to find a man with Wollaston’s admitted 
talents and vast opportunities for observation struggling 
hard against the accumulated evidence of more than 
thirty years, and clinging tenaciously to the last to the 
doctrine of the immutability of species. Thus in his 
Summary (p. 561), when commenting on the difficulties 
which arise in defining what is a “ species” and what a 
“variety,” he adds, “these remarks are by no means 
intended to insinuate that the lines of demarcation 
between species, when correctly interpreted, are ever, in 
my opinion, really confused or doubtful, the exact oppo- 
site having always been my firm belief.” 

Eliminating what Wollaston calls “the European or 
*more distinctly Mediterranean forms” from the cata- 
logue, so that only “the Atlantic element” remains, 
“ the actual species which range beyond the limits of a 
single archipelago are marvellously few— about four or 
five being common to the Madeiras and Azores, about 
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five or six to the Madeiras and Canaries, and about one 
to the Canaries and tape Verdes ; whilst between the 
Azores and Canaries there are only about fire, and be- 
tween the Madeiras and Cape Verdes about one. Moreover 
there arc strong reasons for suspecting that some eren 
of these (perhaps, indeed, most of them) may have been 
accidentally transported amongst the islands, through 
indirect human agencies, at a comparatively recent date ; 
so that we are driven to conclude that, so far as the 
absolute species are concerned, of which their aboriginal 
faunas are respectively made up, the groups are practi- 
cally almost independent of each other. And yet, in 
spite of this, I have had occasion to insist more than once 
upon the many characteristic types which, under the 
aspect of totally different but nevertheless allied species, 
permeate to a greater or less extent the entire ‘province,* 
giving to it an amount of unity , through its several com- 
ponent parts, which it is scarcely possible not to recog- 
nise.’* (P. 563.) 

The “ Atlantis hypothesis” was clearly present to 
Wollaston when he wrote : — 

“There may doubtless be many explanations, perhaps 
equally plausible, of these phenomena, but 1 must con- 
fess that none commends itself so thoroughly to my mind 
as the possible breaking up of a land which was once 
more or less continuous, and which had been inter- 
colonised along ridges and tracts (now lost beneath the 
ocean) which brought into comparatively intimate con- 
nection many of its parts, even whilst others, though 
topographically near at hand, were separated by channels 
which served practically to keep them very decidedly 
asunder. It is on some such principle as this that I 
would account for the Canaries apjjearmg to be not only 
as widely removed from Madeiras as perhaps even the 
Cape Verdes arc, but (whilst further to the south) to pos- 
sess a fauna of which the ‘ Mali ten ancon' clement is 
much more traceable. This latter circumstance, which is 
shadowed forth likewise by the Coleopterous statistics, is 
by no means a fanciful one, whole group*, which are indi- 
cative (more or less) of Mediterranean countries, but 
which have no single representative elsewhere in these 
Sub-African archipelagos, being quite at home at the 
Canaries.” (P. 565.) 

An evolutionary phase of mind inuu have prevailed 
with Wollaston when he penned the following sen- 
tence ; — 

" It is quite clear that the depression of certain tracts, 
and the upheaval of others, would produce an amount of 
disturbance in the fauna which could not fail to show 
itself in some one way or other which would afterwards 
become more or less decipherable ; and I cannot con- 
ceive much difficulty in picturing the kind of change 
which might be brought about by the isolation of a 
cluster of individuals on a small rock, destined hence- 
forth to become the habitat of a race which would, we 
may feel well nigh certain, rapidly mature for itself some 
slight distinguishing mark.” (1\ 566,) 

But he quickly returns to his former state, and 
adds 

v “Considering how unmistakable the evidence is for 
the variability (in this particular settle) of many of the 
Atlantic types — a * variability * so decided that a slightly 
different phasis has been assumed in certain of th^ 
Archipelagos, for nearly every separate island and iso- 
lated rock, it may sound, perhaps, somewhat paradoxical 
to speak, nevertheless, of their apparent freedom from 
further change ; and yet if there is one fact more dis- 
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tinctly shadowed forth than another it is, without doubt 
their present stability" (P.566.) , 

Further on he continues 

“After the most rigid and conscientious inquiry, I am 
bound to add that the ‘developments,’ so called, which 
might well be supposed to have been slowly elaborated, 
are (if any) simply inappreciable." (P. 567). 

However widely we may disagree with Mr. Wollaston’s 
conclusions on the queestio vexata of species and va- 
rieties, his critical remarks arc of great importance from 
the large series of specimens examined by him, and the 
fact that the types themselves were, in many cases, in 
his possession. 

In an admirable lecture “On Insular Floras,” by Sir 
Joseph Hooker, delivered before the British Association 
at Nottingham in 1868, he described the Madeiran flora 
as composed of two elements, the one clearly allied to 
that of the shores of the Mediterranean, the other totally 
different, and allied to none other but what is found in 
the Canaries and Azores, which he designated “the 
Atlantic Element.” 

That Sir Joseph Hooker’s researches on the flora and 
Wollaston’s observations on the insect and molluscan 
fauna of these Atlantic islands should bring out precisely 
similar results, will seem the less surprising when we 
remember the direct connection and interdependence 
existing between plants and insects, the latter acting as 
the great fertilising agents to the former ; whilst the 
dependence of land snails upon plants is equally manifest. 

Ail the difficulties raised b ; Wollaston as to the rare, 
peculiar, and isolated forms described by him were met 
and answered by Sir Joseph Hooker ten years ago. 
Assuming these minute islands to be relics of an older 
and once larger land-area w Inch had been gradually 
reduced by subsidence, he pointed out that such a 
change, by contracting the area would intensify the 
struggle for existence. He showed that they were not 
new forms likely to increase and multiply, but rather old 
forms dying out. Also that in this exterminating process 
man was even a more destructive agent than the sub- 
sidences of land. For instance Madeira when discovered 
was so densely wooded that the settlers set fire to the 
forest and the fire raged for seven years, no doubt c.aer- 
minating many species and reducing the number of 
others proportionately. 

In Porto Santo rabbits had proved even more destruc- 
tive than man ; whilst in St. Helena, the introduction of 
goats in 1513, had almost exterminated the forests and 
the subsequent replanting of the island with exotic plants 
prevents the remaining indigenous vegetation from 
resuming its sway. 

Whatever be the extent of area which we reclaim from 
ocean for our ancient “Atlantis,” it is evident that 
formcrl> intercommunication existed between the Azores, 
Madeira, the Canaries, the Cape Verdes, and Southern 
Europe in Miocene times, for Prof. O. Heer considers 
some of the Helices of Porto Santo to agree with those 
of the Swiss molasse. 

The poet’s dream may therefore well be realised by the 
geologist 

** Which tells, great pictured Continent, of thee 
O blest Atlantis ! can the legend be . 
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Built on wild fancies which thy name surround ? 

Or doth the story of thy classic ground 
With the stem facts of Nature’s face agree ? 

What if no tongue may tell !— thy halo fair m 
S tiU lingers round the isles which slumber there. 

(“ Lyra Devoniensis,” p. I 35 )« 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions express* 
by his co rre sp ondents . Rather con he undertake to return^ 
or to correspond wtth the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

[The Editor urgently requests correspondents to keep their letters at 
short as possible. The pressure on his space is so great that d 
is impossible otherwise to ensure the appearance even of com • 
munications containing interesting and novel facts.] 

Indian Rainfall 

As Dr. Hunter has been good enough to mention my name in 
his letter to Nature (vol. xvii. p. 59) in connection with a 
comparison of the rainfall of Northern India and the sun-spot 
period, I may, I tru't, be allowed to express my opinion regard- 
ing the validity of some of the conclusion-, he draws therefrom. 
In* the first place I would remark that Dr. Hunter’s idea of the 
winter rainfall of Northern India being due to the immediate 
rebound of the summer monsoon from the Himalayan barrier is 
at variance with facts in the meteorology of the country. The 
rebound ought to take place directly the monsoon vapour -current 
impinges upon the Himalaya, i.e. t in the summer. In fact, it is 
by a succession of oblique rebounds from this impassable barrier 
that the monsoon is gradually reflected towards the N.\\\l\ and 
the Punjab. 

The winter rains, on the contrary', have nothing to do with the 
mon>oon, being, as is well known, due to a branch of the anti- 
trade, which, descending in the Punjab, is deflected by the 
Himalayas towards Bchar and Bengal, occasionally reaching 
Calcutta, lat. 22° 35' N. 

Now between the rains of the summer monsoon and those of 
the anti-trade (or anti-mon.soon as it is occasionally called), there 
is a well -marked interval of bright, clear, settled weather for 
two or three months throughout Northern India. After this 
interval the skic-, again become clouded, and about Christ- 
mas, or shortly after, the gentle but soaking rain of the cold 
weather sets in, and is rejieated at intervals up to the end 
of March. It is evident, therefore, that the two currents, 
monsoon, and anti-trade, are totally unconnected with each 
other ; and hence arises the desirability, especially in a ques- 
tion like the present, in which its secular variations arc )>eing 
discussed, of completely separating the rain of the former from 
that of the latter vapour current. I cannot but think that it is 
his omission to allow for the* vapour currents that has led 
Dr. Hunter to offer such an erroneous explanation of the re- 
sults obtained. According to him, copious precipitation 
should Utke place in the interval (October to December) between 
the two seasonal falls, during which clear weather is invariably 
present. -It may be added that the period (December to April) 
which I took to comprise the winter fall, commenced after this 
interval. 


The real explanation of the direct variation of the summer, 
and the invert variation of the winter rainfall of North India, 
with the sun-spot period, is the hypothesis which first led to its 
verification coincidently and independently, by Mr. Hill and 
myself. 


To enter upon a complete exposition of this hypothesis would 
? CCU PJ \°° much of your valuable space, but as it has been found 
*° 1° anomalies which have hitherto proved such 

°b*Ucles (especially in extra- tropical regions) to the 
« theory of sun-spot influence (I use the 
i different elements of terrestrial meteoro- 

SEJ 1 ^y. ideate its general outlines for the 
- °T lier8 in field of investigation. 

^The hypothesis, to start with, assumes the solar radiation to 
vary inversely With the sun spot freouency. 

** kes of th* probable effect, of such a ram- 

twnapon the rapur-bearm* currents throughout the globe with 
ITtaS. direction - "«**on, and latitude. According 

ilMiiii nJon * oon * or anti-mo moon, prevail (l) at 

*™*®*P|a<*i at the nine kuoo, (a) at the nme plaee at dif- 
ferent wawu, 10 will speohcally rUatioct effect. aruTboth from 


the amount of vapour brought and its conditions of precipita- 
tion, to determine which, not only the general conditions intro- 
duced by latitude and season, but the local and peculiar 
meteorological functions of the region must be carefully studied. 

Now as the principal effect of a secular change in solar 
radiated heat must be to cause a similar direct secular change in 
the normal convection currents of the atmosphere, we may 
expect the tropical trade-wind and monsoon regions to furnish 
us with some evidence, whether direct or indirect, in favour of 
the above hypothesis. 

Little direct evidence has at present been adduced besides that 
given by Mr. Hill from a comparison of wind velocity in the 
N.W.P. (Nature, vol. xvii. p. 505). A good detri of indirect 
evidence, however, is furnished in the monsoon regions by the 
occurrence of abnormal droughts and floods in contiguous dis- 
tricts (the drought in the N.W.P. and floods in Assam and 
Burmah last year were good examples of this kind) at the time 
of minimum sun-spot, when the velocity of the current l>cing 
increased it travels in a more contracted channel, and, by a more 
equable distribution of rain at the time of maximum sun-spot, 
wnen the velocity of the current l>cing decreased, it is more 
liable to extend laterally. In the trade-wind regions similar 
evidence is furnished by the fact of a deficiency of rain and 
cyclones at the time of minimum sun-spot, with a corresponding 
excess of both at the time of maximum sun-spot. The augmented 
velocity of the wind currents at the former epoch, preventing the 
formation of local areas of condensation and precipitation, and 
therefore (according to Messrs. Blanforcl and Idiot’s theory of 
cyclone generation) of cyclones and their accompanying down- 
pours ; while the diminished velocity at the latter epoch favours 
the same. 

Finally, the anti-trade which in its seasonal shifts north and 
south traverses the entire temperate zone, in the winter bringing 
rain to North India, Palestine, Madeira, California, &c. t and in 


the summer to Northern Eurojic and Siberia, should give signs 
of a secular change in intensity and humidity, corresponding 
according to the hypothesis inversely with the sun-spits. In the 
summer, when large continental areas like Kunqie arc more 
immediately under the direct influence of solar heat, local con- 
vection currents being set up will tend to disturb and complicate 
the effect of any general change in the strength of the anti trade. 
In the winter, on the other hand, the obliquity of the incidental 
solar rays leaves the anti-trade in undisputed jk)* session of the 
field. At this reason, therefore, there should lie a marked varia- 
tion in the rainfall of the temperate zone, more particularly in thoc 
regions between 25 0 and 40° N. and S. lat., where the rainfall 
of this semon is the chief rainfall of the year, corresponding 
inversely with the sun-spots. Even in those regions where the 
rain falls at all seasons, if we pick out the winter from the total 
annual falD, as was done by Mr. Drajier, for New York 
(Nature, vol. xvii. p. 15) in accordance with Mr. Hill’s admir- 
able suggestion (vol. xvi. p. 505), the results favour the hyjiothesis. 
But they do this in a far more marked manner where the rain 
of the entire year falls during the winter month-, as in the 
Mediterranean and at Jerusalem, which have consequently hitherto 
been considered by Dr. Jelinek and Mr. Mcldru n to afford 
strong evidence against the the >ry of a direct connection between 
rainfall and sun-spots. The invene variation of the winter rain- 
fall of Northern India is only another example of the same law, 
and shows how extremely important it is to analyse the sca.onal 
variations separately before deciding the question by a mere cursory 
glance at the total annual falls. The apparent anomalies which 
Dr. Hunter finds jirescnted in the North American rainfalls are, 1 
think, due to his having compared the total annual falls Jfhe 
and other investigators will only take the hint dropped by Mr. 
Hill, and which I cordially endor. e, of comparing the seasonal 
faUs separately, they will find, I think, that while the summer rain- 
falls of the temperate zone show either a non-pcrirxlic variation, 
or symptoms of one coinciding directly with the sun-spots, 
the winter falls will in general show unmistakable signs of a 
variation coinciding inversely with that of sun -snot frequency and 
atm E. D. Archibald 


^ Sun-spots and Rainfall 

I have read with much interest Dr. Mcldrum’s paper on 
Sun-spots and Rainfall in Nature (vol. xvii. p. 448), particu- 
larly that part of it in which I>r. Hunter’s method of discussing 
the rainfall of Madras is criticised, and a method of inquiry in 
sun-spot researches is proposed. This method is, so far as lam 
a war 4, a new one, and as such, is deserving of careful examine- 
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tion as to how far it is applicable to the data submitted for 
discussion. 

Dr. Hunter published the data for discussing the rainfall at 
Madras during the six sun-spot cycles, ending 1876, these l>eing 
all the available data for Madras. As regards the sun-spots, we 
certainly have no positive data earlier, at least, than these cycles, 
whatever value may be attached to the approximate earlier 
figures supplied by Dr. Wolf. As regards, therefore, both the 
elements under discussion, viz., the sun-spots and the rainfall, the 
period discussed by Dr. Hunter represents the whole of the 
cycles for which material is available. 

In dealing with this period, Dr. Hunter divides it into six 
equal cycles of eleven years each, this being substantially the 
average duration of the sun-spot cycles. 1 have arranged the 
relative numbers published in Wolf’s last list ( Wolf. Astrono - 
misehe MiUhcilun^m, pp. 35-37), according to the cycles adopted 
by Dr. Hunter, with the result that all the six minimum years of 
sun-spots occurred cither in the first year of the cycle, or in one of 
the immediately adjoining ones on either side of it, viz., in the 
second or in the eleventh years. As regards the ycar^ of maximum 
sun-spot, five out of the six occurred in the fifth or sixth years of 
the cycle, and the remaining year of maximum sun-sjiots occurred 
in the eighth year. 

In his naper Dr. Meld rum states tlmt a. the sun-spot cycles 
are not all of the same length, it is evident that, by starting 
from any one year and going bach wards over a long period, 
always using the same fixed numlicr, a maximum and a minimum 
year might fall into the same group, and it was to obviate the 
occurrence of this contingency which the above analysis of Dr. 
Hunter’s method shows did not occur during the period discussed 
by him, that Dr. Mcldmm has proposed his new method as a 
more accurate mode of discussing the data. 

To test the value of this new method of inquiry, I have 
arranged Wolf’s relative numbers of sun spots in accordance 
therewith, the maximum year of sun-spot, of each cycle being 
placed in the sixth year, the minimum years being marked with 
an asterisk, and the ** mean cycle” of eleven years lading calcu- 
lated from the thirteen years in the manner described by Dr. 
Mcldrum : - 
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It will be seen from this tabic that with this arrangement the 
year of minimum sun-spots has occurred on the tenth, twelfth, 
thirteenth, first, second, and third years, by Dr. Hunter's 
arrangement the minimum years fell within a compact group of 
three consecutive years out of a cycle of eleven, whereas by Dr. 
Meldrum’s arrangement they arc scattered over even years out of 
a cycle of thirteen. Further, I find tlmt in the second cycle 
what is virtually a maximum year (viz., 1S36 with 11 9' 3 of 
sun-spots) fell within his minimum group, or in the thirteenth 
year. This is precisely the result which tne method was designed 
to avoid, but as to the occurrence of which there was not on 
approach under Dr. Hunter’s arrangement. 

Again, if the same relative numbers of Wolf be arranged as 
Dr. Meldrum proposes, so that the year of minimum sun-sjx>ti 
of each cycle be placed in the ninth year of the thirteen years, 
it will be found tnat the maximum years ore scattered over th< 
twelfth, thirteenth, first, second, third, and fifth years of th 
series. By Dr. Hunter's method of arrangement five out ofcthe 
six maximum years fell in the fifth and sixth years of the series, 
while the remaining one fell in the eighth year, thus ogam pre- 
senting a compact group, whereas Dr. Meldrum’s method 
scatters them over more than half of his series of thirteen 
years. 

An objectionable feature of this new method is the nc&ssary 
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epetition of figures which it involves. Thus, in the table given 
ibove, embracing six cycles, nine minimum years occur ; and in 
he table in which all the minimum years are so arranged as to 
-tand in the ninth year of the cycle, nine maximum years also 
:>ccur, so that if the Madra-. rainfall were discussed by this 
nethod, the averages would be computed from tables in which 
he maximum and minimum years occur eighteen instead of 
wclve times. 

Mr. Meldrum’s method might be improved if he entirely 
.truck out the first and thirteenth years of the thirteen years 
scries, and simply 44 bloxamcd ” the remaining eleven years for 
the years of his “ Mean Cycle ; ” that is, made the first of 
these years the mean of the eleventh, first and second ; the 
second year the mean of the first, second and third. Even, 
however, with this change the method is inferior to that 
inployed by Dr. Hunter, and the force of this statement will 
Hi the more readily recognised if it be kept in mind that we 
iave no positive data from which the relative numbers of the 
iun-spots can be calculated prior to the time when Schwabe 
>egan his great work of sun-spot ob:.ervation. 

Edinburgh, April 22 Alexander Buchan 


Trajectories of Shot 

Mu. Niven was perfectly welcome to make use of my experi 
ments and tables, as he has done, in trying to devise new methods 
'f calculating trajectories of shot. And when he had satisfied 
limsclf that his methods jKJssc.-.scd some advantages over others, 
ic required no excuse whatever for their publication. But 1 
ltogcthcr object to Mr. Niven’s rule for finding r> being con- 
nected in any way w'ith the mode of calculation adopted by me. 

" beg, therefore, to place side by side Mr. Niven’s rule, to which 
object, and my rule, which 1 make use of, and so leave the 
matter. Mr. Niven says respecting ?> : — 

“ The first steps in our work must be to guess at it. The 
practised calculator can, from hi. experience, make a very good 
,‘stimatc. Having made hi. estimate lie determines k . He 
.iscs the value of k in equation (a), and if he gets the velocity 
lie guessed at, he concludes that he guessed rightly, and that he 
lias got the velocity at the end of the arc. If equation (a) does 
not agree with him he make another guess, and so on till he 
comes right.” 

The following is the course 1 pursue to find 7 >. Refer to the 
table of coefficients and take out the value of k m corresponding 
to the initial velocity 7' # . .Substitute in equation (a) and find a 
first approximate value of Now determine the mean value 
of k between and v fi just found, substitute in equation (a), and 
thus find a second approximate value of t>, w hich will generally 
be found sufficient. Otherwise adjust by projKirtional parts. 

In this way the value of 7^ is found accurately on the supposi- 
tion that k has remained constantly at its mean value between 
7'* and Vfl. Here the ojicrations are of the simplest kind, and 
no guessing or practised calculator is required. And with a 
view to diminish the tedium of making these calculations, tables 
of 2 {k), 2 ( k -f- g), (I OCX) •*- 7 ) 3 ., &c., have been calculated and 
printed, but their publication has licen delayed on account of 
the experiments proposed to he made with low velocities. 

Since Mr. Niven described the process of guessing as 44 ex 
tremdy dangerous,” there can be no doubt that the epithet was 
“extreme.” As I supposed, he is not prepared to supply me 
with a single practical case where his condition of danger is 
satisfied. Ana if a case cannot be found then the objection falls 
to the ground, Whether we consider the range of values of k 
for spherical or ogival-headed shot, for velocities above 1 , 200 f ,s., 

wc shall find that H lies between the limits o and - 0*09, or, 
dv 

where k is a mean over an arc, between 0 and - 0*05 about. And 
it is the smallness of this tabular value which renders it difficult, 
if not impossible, to satisfy Mr. Niven’s condition of danger* But 
if this quantity had not been small, then the cubic law' could not 
have been used even approximately. Mr, Niven is at liberty 
to take shut of any size used in practice, moving at any attain- . 
aide velocity beyond 1,200 f.s., and the coefficients of resistance 
for cither spherical or ogival-headed projectiles. The objection 
is Mr. Niven’s, and he must take the onus of supporting it if 
he j^yjinks it of value. 

I ffjret to have to w rite anything in opposition to Mr. Niven’s 
paper, because in all other respects it appears to me a valuable 
contribution to the science of ballistics. F. Bashforth 
M inting Vicarage, April 17 
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After the first impulse this extreme electro-negat ire- 
mess of the selenium, due partly to polarisation, $are 
fway and it gradually passed again to the electro-positive 
side, where, after a few minutes, it settled to a constant 
value, but still electro-negative to its condition in the 
•dark. 

I found that the slightest shadow or other variation in 
the intensity of the light caused a considerable variation 
in the electromotive force of the couple and a conse- 
quent indication. 

On excluding the light the selenium instantly increased 
in electro-posit iveness, and soon settled to its original 
position. 

A couple in which two plates of selenium were opposed 
to each other, light being excluded from one and admitted 
to the other, gave identical results, only the resistance of 
the element was much greater. 

The effect of light, therefore, in modifying the surface 
tension of selenium is evidently to render it more electro- 
negative and presumably not more metallic, as has been 
suggested in explanation of its increased conductivity. 

S I am endeavouring to construct a combination of 
I; selenium elements which, with a mirror galvanometer 
C' and photographic arrangement may be used to give a 
^trustworthy record of the intensity of daylight. The 
jfg practical difficulties in the way at present I have hopes 
will not be insurmountable. Robert Sam nr 


NOTES 

Wk regret to notice the death, on the iSth inst,, of Dr. 
Thomas Thom>on, F.R.S., for some year-, Superintendent of 
the Botanic Gardens at Calcutta, and joint author of Hooker 
j and Thomson's “ Flora Indica.” He was also a contributor to 
Sir J. V. Hooker’s “ Flora of British India,” now in progress. 
The following are the names of those whom the Council of 
^ the Royal Society have recommended for election on June 6 
*f next as appointed J. G. Baker, F. M. Balfour, Rev. T. G. 

Bonnev, Prof. J. H. Cotterill, Sir W. Elliot, Canon \V. Green- 
M well, T. Hawk dey, C.K., J. Hopkinson, D.Sc., J. Hughling* 
. Jackson, M.I)„ I.ord Lindsay, T.R.A.S., S. Kolierts, E. A. 
f Schafer, II. Sprcngel, G. J. Symons, and C. S. Tomes. 

■ The scientific w>rld has sustained a lo^ b\ the decease of the 
mUcv, James Booth, LI..D., F.K.S., Vicar of Stone, near Ayles- 

* bury, which occurred on the 15th inst., at the age of seventy- 
one. He was educated at Trinity College, Dublin, where he 
obtained several prizes and graduated in honours. He was 

! elected a bellow of the Royal Society in 1S46, to a very great 
extent in recognition of his earliest publication, “A New 
f Method of tangential Co •ordinates,” and aI-*o as the inventor 
^ of a new system of parabolic trigonometry. In 1852 and 1853 
\ contributed to the Philosophical Transactions tw o memoirs on 

* “ The Geometrical Properties of Elliptic Integrals.” He was 
also known as the contributor of several papers on mathematical 

£ subjects to the Philosophical Magazine, and not a few of these, 
f k^ieve, have found their way into other languages. In 1859 
1 he presented to the living of Stone by the Royal Astrono- 
mical Society, to whom the advowson belongs. 

, nR - *' RED 1 E *, ,c * Kampf, who has been the astronomer of 
,C w* , ^ ^ S y ,s * exploring expedition, died in Washington, 
on hlarch 30 at the «g, of thirty.^,. r>r . Kampf wa* educated 
at Bonn, ami cm.gr.tcd to ti* United State* in 1870, securing 
a position in connection with tbe United States Coart Survey 
S73, whc “ i oin «» th, party 0 f Lieut. Wheeler as 
> mentioned. He promised to attain to much distinction 

to a “ d ^ *** “Nr is much 

The collection of shells of the late Dr P P. Ca rpenter, of 
omreal, is for sale. The opportunities of Dr. Carpenter for 


making this collection of desirable specimens were very great, 
especially from the great Reigan collection of Mazatlan shells, 
which he purchased many years ago, and after investigation de- 
posited duplicate series in several museums in Europe and America. 
The collection embraces about 4,000 species and varieties, for 
the most part original types. The collection is deposited for 
the present in the museum of M ‘Gill College, Montreal. 

Dr. Run. Falr, of Vienna, who is engaged in studying the 
earthquake region in South and Central America, has left Chile 
and announces his arrival at Arequipa. He intends to ascend 
the volcano of Misti, near Arequipa, which is some 17,600 feet 
in height. He also rcjK»rts that at the southern part of the 
Peruvian coast the shocks of earthquake continue with unabated 
violence, and that a violent eruption occurred recently from the 
Cotopaxi Volcano in the Andes of (Juito, without, however, 
doing much damage. 

An Ethnographical Congress will assemble in Paris on June 
24, and continue for three days. The head -quarters of the 
Commission ore rue Monsieur, 19. 

’Ihc Chair of Surgery’ at the College de France, occupied by 
the late Claude Bernard, has been offered to Prof. Cliarrot. It 
has licoit decided to erect the statue of the distinguished physio, 
logist immediately l>eforc the College dc France. 

Dk. K. Baumann, one of the most promising of the young 
physiological chemists of Germany, has received a Professorship 
in the Berlin l’ Diversity. 

Wk notice the death of Prof. II. Girard at Halle, on April 
12. He was, until a recent date, director of the Mincrological 
Museum of the University of Halle, and his name is associated 
with several mincralogical researches, more especially in connec- 
tion with the Stassfurt deposits. 

Amateurs of spectrum analysis will thank Mr. Browning 
for a little |K>ckct case he is now selling which permits a study 
of absorption phenomena in a very satisfactory manner. 
Various substances, which give very characteristic band absorption, 
have )>een mixed with gelatine so ns to form a thin transparent 
coloured film. In that we have received, roscine, eosine, 
cochineal, indigo, aniline blue, Hofmann's violet, and other 
colouring matters have -been treated in this way. There are 
twelve differently coloured films in all, and the variations in 
the spectra are very striking. On holding the films horizontally 
close to the slit so that one film falls on the upper and the 
next on the lower part of it, a capital idea of the use of 
comparison spectra can lie gained. 

M. Dabry de Thikrsant, a French Chargl d' Affaires, who 
has l>cen instrumental in introducing a numl>er of Chinese plants 
and animals into his native country, is now making arrange- 
ments for importation in quantities of the setts, one of the most 
valued fish found in Chinese waters. The fish belongs to the 
carp family, and when fed on sea-plants in ponds, attains with 
great rapidity a weight of about forty ]X>unds. During the past 
three years experiments made on the fish in the Jardin d'Accli- 
nutation have shown it to be well adapted to a European 
climate, and as it increases rapidly, it is hoped that within a 
few years it can be introduced extend vely throughout Europe. 

A little village in the neighbourhood of Draguignan, 
France, has lately been the scene of a remarkable subsidence 
which has attracted the curious from all directions. An elliptical 
tract of ground, containing over 10,000 square feet, sank 
gradually one day, accompanied by loud noises, until it left an 
orifice of over 100 feet in depth, with water at the bottom. 
Numerous trees and vines disappeared completely in the depths 
of the new lake. A similar depression on a smaller scale 
occurred in the same vicinity a century ago, and both the 
phenomena are attributed to the action of subterranean streams. 
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The Central Society of Agriculture of France took possession, 
on March 13, of a splendid hotel which has been built for its 
use and presented to it by M. Behague, one of its most active 
members. This society is one of the oldest in Europe, having 
been established more than a century ago, under the reign of 
Louis XV. It has never been suppressed or interrupted in spite 
of the several changes and revolutions the French Government 
has undergone during that eventful period. 

The International Congress of Medical Sciences, which was 
to be held at Amsterdam in September, 1878, has been postponed 
to 1879, in order to avoid a coincidence with the Paris Interna- 
tional Exhibition. 

M. BardouX, the French Minister of Public Instruction, 
having established an observatory for astronomical and me- 
teorological purposes at Besan^n, the general council of the 
Doubs department have voted a sum of 5,000 francs for 
meteorological observations to be conducted in the building. 

The private view of Winkler’s Lunar Landscape, which we 
recently described, will be on Saturday and Monday next, at the 
new premises of the Belgian Gallery, 112, New Bond Street. 
The picture will lie lighted by artificial light, this having been 
found to be most suitable to the nature of the subject. 

Kevv Gardens were opened to the Public on Easter Monday 
at lo A.M., and will be opened at the same hour on future bank 
holidays. Of the necessity of this step some idea maybe formed 
from the following statement of the numlier of visitors on 
Monday From 10 to I, 3,352; from 1 to 7, 42,833; total, 
46,185. 

* Macmillan and Co. are about to publish a little manual of 
“ Practical Chemistry, for the Use of Medical Students,” &c., by 
Mr. M. M. 1 ‘attison Muir, of Caius College, Cambridge. 

A TERRI RLE hurricane is reported to have occurred at Tahiti, 
on February 7, in which 120 persons were killed, and much 
jjroperty destroyed. 

Hitherto wc have had no occasion to say anything concern- 
ing the disturbance * in the East, but during the past week 
there was a commotion at that now historical place St. Stcfano, 
which we cannot let pass without reference. Happily the com- 
motion was only seismic and did 110 damage. It occurred 
on Friday evening last and was strongly felt at Peru, while at 
Ismid and liroussa damage is said to hate l>ccn done. The sea 
in the neighbourhood of the British fleet was so agitated that the 
commander of a gunboat sent a request to Admiral Hornby to 
give him previous notice on the next occasion of torpedo 
practice. 

In connection with our reccut note on chemical dictionaries ' 
we notice the completion of the second volume of the German 
" llandwortcrbuch dcr Chemie,” ending with the article on 
Electricity from the pen of Prof. Wiedemann, of Leipzig. 

At a recent meeting of the French Academy, M. G ruffe 
presented an apparatus with which one may determine imme- 
diately, and by a simple reading, the electromotive force of any 
electro-generator . It is based on Fechncr’s method of measur- 
ing such forces, and the measures are read in volts. M. Gaiflc 
employs a very resistant multiplier, and a small rheostat, by 
means of which introducing resistances, greater or less, into the 
circuit, the instrument may be adapted for very different 
measures of electromotive force, the same divided scale, how- 
ever, being always employed. On introducing such and such a 
resi stanc e you divide or multiply, in a proj>ortion marked on the 
contacts of the rheostat, the electromotive force indicated by the 
galvanometric needle. Forces may thus be measured by the 
instrument from ^ volt up to 150 volts. 


J. E. Peijsmann has just published, in Batavia, an account 
of a scientific tour through the island of Amboina, one of the most 
important spice islands in Malaysia. In addition to a variety of 
valuable and novel observations, M. Peijsmann collected over 
1,000 varieties of plants and 300 specimens of the fauna, whid® 
are to be transmitted to the museums of the University ol 
Leyden. ^ 

A new bridge across the Rhine is now' in course of construe-* 
tion at Basel ; it will rest on five pillars. 

The Dutch Government intends to construct a canal froujj 
Amsterdam through the so-called Geldem Valley to the Uppe^j 
Waal (the southern branch of the Rhine), and also additional 
canals in the provinces of Hrcuthe and Overijiscl. Both project*' 
arc of great commercial iuqjortancc with regard to navigatioi^ji 
on the Rhine and the communication by w’ater between German^ 
and Holland. | 

Dr. Schomburgk, the director of the Botanic Garden, Ade*{ 
laide, South Australia, has issued a very brief report relative tqfc 
the economical value of the various species of South Australian., 
“ Eucalyptus.” He shows that out of the large number of specie^ 
of Eucalyptus spread over Australia and Tasmania, only thirtjij 
appear in the extra-tropical part of South Australia. The South 
Australian species do not reach so great a height as those of thd| 
east, north, and south, and only about ten species yield timber 
that is much valued and used, though Dr. Schomburgk think*' 
many more might be utilised. The most valuable timber in the* 
colony is stated to be the red gum ( Eucalyptus rostrata , Schlecht). 

It is the most duiable of all the South Australian woods, and Ujf 
mostly used for underground work, bridges, jetties, railway^ 
sleepers, and for shipbuilding j moreover, it has the rtputatioi^ 
of being proof against the attacks of white ants. This treci^ 
grows to a height of from 100 feet to 130 fetL The next mos|< 
important speciej is the white gum ( Eucalyptus stuartiana, F. 
Mucll.), the blue gum (/:. iinaiialis, Las.), and the stringy 
bark (Zl. obliqua, L’Herit.). Dr. Schomburgk points out that 
the woods arc not the only useful products of the Eucalypti. 
From obliqua % J\ } Itucox) lon } and £. 1 oslrula, acetic acid i* 
obtained ; wood-spirit is al.su procured from tie first iw o, essen* 
tial oils are produced from the leaves of A. vincimhh A'. 
stuart ia ft j, and A. cilrioJota ; tar from woods of A. tostratc , 
1 L. Uucojcylon, and £• oblujua ; and from the Laiki of several 
other species paper has been nude. 

It is announced by M. To..clli, that through successive 
improvements of his refrigerating apparatus, he can now 
produce one kilogramme of ice in the space of two minute*. 

I The announcement of the intended publication, in a short 
time, by the Smithsonian Institution, of a complete catalogue, 
of the plants of North America, will be hailed with great satis- 
faction by botani*ts. The region co\ered extends from Gieen- 
land and the Arctic Ocean, on the north, to the borders of 
Mexico, and from the Atlantic to the Pacific. He specie* are 
enumerated in their systematic sequence, with their m now) ma t 
The work will be published in two parts, the lirst, on the 
polyptalo;, constituting • volume of alwiit 4S0 Images. It concts 
the grouud of volume i. of Torrey and Gray's “ Flora of North 
America.” The title of the work will be “ Bibliographical Index 
of North American Botany,” by Sere no \\ atson. 

The increase of volume of liquids through absorption of gases 
has lately been investigated by Messrs. Mackenzie and Nichols, 
in the Physical Laboratory of Berlin University. Experimenting 
in the first instance with carbonic acid and water only, and 
eatttatag two different methods, they reach the same lesult, 
the expansi on is directly proportional to the quantity of 
gas absorbed. They further examined the expansion of water 
saturated with carbonic acid by heat, and got a curve bavin® 
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X k* Earliest Changes in Animal Eggs.— The 
patient researches of van Beneden, Grieff, and Oscar 
Hertwig have discovered many interesting facu in the 
structure of simple ova when laid, the mode of fertilisa- 
tion, and the first segmentation. Oscar Hert wig’s last 
observations are on the starfish Asteracanthion (Morpkolo- 
gisches Jahrbuck, voL iv. Part I.), and he describes the 
changes as follows The germinal spot of the unfertilised 
ovum first shows a separation into two portions, while 
part of the germinal vesicle contributes material out of 
which first one and then a second “ directive corpuscle ” 
is formed. By this time the germinal vesicle is undis- 
tinguishable, having left a small portion as the ovinucleus 
(eikern). When fertilisation takes place, the spermatozoon 
gives rise to a small body, the sperm-nucleus (sperma* 
kern) ; this body approaches the ovinucleus, and they 
fuse to form the segmental nucleus (furchungskertt) ; this 
precedes the division of the whole egg into two cells. If 
such observ ations are extended to many species and con- 
firmed by other observers, we shall have an important 
gain in our knowledge of the results of fertilisation. 

Glacial and Post-Glacial Fishes of Norway.— 
We learn from the Danish Naturen the appearance 
in the third part of the Nyt Magazin for Natur- 
videnskcibcme , of a paper, by M. Robert Collett, on 
the glacial and post-glacial fishes of Norway. These 
fishra, which are most perfectly preserved in chalk-lumps, 
the outer shapes of which more or less perfectly exhibit 
the outer shapes of the included fishes, are found in clay 
deposits some 360 feet above the sea ; the fishes belong 
all to the existing fauna, displaying at the same time their 
Arctic and North Atlantic origin. Out of twelve species, 
described by the authors, the most common is the Mai- 
lotus villosus , which is found everywhere ; one species, 
the Clupea sprattus , is worthy of notice, because it is now 
a native of more southern waters. 

Poaching Birds. — Mr. N. B. Moore has made obser- 
vations at the Bahamas on the Certhiola flaveola } which 
obtains nectar from the flower of Verea crenata by thrust- 
ing its bill at once through the petals into the nectary. 
It is only after the bird has made an opening that small 
black ants and other small insects are found in the 
nectary. But these birds also poach on the woodpecker’s 
preserves. One day Mr. Moore observed a Picus varius 
extracting sap from a logwood sapling, and as the wood- 
pecker flew away, two Certhiolse appeared, perched near 
the sap-pits from which the juice was oozing, and by 
cunningly thrusting in their penicillate or bristle-tipped 
tongues, commenced to lap or suck the fluid into their 
mouths. This practice was constantly observed after- 
wards. Mr. Moore fixed the bowl of a teaspoon in a fork 
of the same tree, and placed some strained honey in it. 
In three days the Certnioke found this, and commenced 
to feed on it They were followed by another bristle- 
tongued bird, Dendroeca tigrina , and other species, who 
also attacked the woodpecker’s sap-pits. These are 
interesting instances of apparent intelligence on the part 
of birds (Proc. Boston Soc. Nat Hist, January, 1878). 


GEOLOGICAL TIME 1 

T F a rigid body be in rotation about an axis of symmetry 
it will continue to rotate about that axis, but if it be 
set spinning about an axis inclined to that of symmetry 
the axis about which it spins will be continuously dis- 
pl "*d relatively to the body ; in other words, it will 
wabble. This wabbling is well illustrated by the motion 
of a top whilst it is “going to sleep." . 

As the rotating body approaches more and more nearly 
the spherical shape, so does the wabbling become slower 
slower. If the earth, which is nearly spherical, were 


to wabble in its diurnal rotation it would do so in about 
305 or 306 days. 

Dr. Haughton has lately published* an ingenious 
speculation, founded on the possibility of the wabbling of 
the earth, in which he seeks to determine limits to the 
duration of geological time from the observed absence of 
any motion of this kind* 

The object of the short paper, of which I am here 
giving an account, was to combat the applicability to the 
case of the earth of Dr. Haughton’s results. 

The method pursued by him may be shortly described 
as follows : — If a continent were to be suddenly upheaved 
the earth’s axis of figure (or strictly speaking, the principal 
axis of greatest moment of inertia) would be displaced 
from its previous position ; immediately after the earth- 
quake, the axis of rotation being where it was just before 
the earthquake, is no longer coincident with the axis of 
figure, and therefore a wabble is set up in the earth's 
motion. If it were not for frictional resistances that 
wabble would continue for ever after. But it is easy to 
see that, as the ocean is not rigidly connected with the 
earth, a tide of 306 days period would be set up. This 
tide would then rub on the sea-bottom, and would 
gradually reduce the wabble and bring the earth “to 
sleep ” again like a top. 

By reference to the estimate of 'Adams and Delaunay 
of the effects of tidal friction in retarding the earth’s 
rotation, Dr. Haughton endeavours to find a numerical 
value for the frictional effect of such a 306-day tide as 
above explained. He then finds how long it would take 
to reduce a wabble of given amount to one of any smaller 
amount. 

In a previous paper he had already shown that the 
elevation of the continents of Europe and Asia must have 
shifted the earth’s axis of figure by 69 miles at the earth’s 
surface. If, therefore, such an elevation took place suddenly, 
it must have started a wabble, in which the axis of rotation 
described a circle of 69 miles radius round the axis of 
figure. 

But Dr. Haughton is of opinion that astronomical 
instruments are now so perfect, that a wabble of £ feet in 
radius would be detected, and that it is not, therefore, 
permissible to suppose that the present actual wabble hAS 
a radius of even 5 feet. His numerical calculations, then, 
show that it would take 641,000 years to reduce the radius 
from 69 miles to 5 feet by means of the tidal friction, and 
he, therefore, concludes that, if Europe-Asia were manu- 
factured per saltum 9 that event cannot have taken place 
less than 641,000 years ago, and that it may have been at 
a much more remote epoch. 

The improbability of this supposition induces him to 
consider tne case of elevation by 69 geological convul- 
sions, each of which displaced the axis through one mile, 
and where the radius of the wabble is reduced to five feet 
between two successive convulsions. He here finds that 
the elevation of Europe-Asia must have occupied 27$ 
million years, and that no geological change altering the 
position of the earth’s axis through one mile can have 
taken place within the past 400,000 years. 

He lastly supposes that the wabble has a radius of 
5 feet, and that tne geological changes take place at such 
a rate that the increase of the radius is exactly desttoyed 
by friction during each wabble, so that the radius of 
5 feet remains constant On this supposition he finds 
that the time required was 4,170 million years. 

Now it appears to me, from this method of treatment, 
that Dr. Haughton is of opinion that a second earthquake 
of elevation following a first would necessarily increase 
the radius of the wabble. For if not, why does he pos- 
tulate a lapse of time between successive earthquakes, 
and in the last case make the supposition of the increase 
of radius be exactly destroyed? It is on this point 


I ^ h*?®* *** Roy*3 Society on March 14. 

I tallow Dr. H eigh t en in the um of thu very exptweive word. 


1 Nolci on Physical Geology, No. III., Proc. Roy. See* r6L xxA. 
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that I venture to differ from him, for it seems to me, 
from dynamical considerations, that a second equal im- 
pulse following a first, at some time within 306 days, 
might either double the wabble, alter its amount, or 
annihilate it, according to how it was timed to take 
place. 

If I am correct in this view, I cannot but think that 
the estimate of geological time falls to the ground. For 
even if the elevation of continents took place impulsively, 
we can have no possible data for judging of how the 
earthquakes were timed with reference to the position 
of the axis of rotation, and unless they were properly 
timed the radius of the wabble could not increase ; and 
the increase of the radius is, I imagine, essential to Dr. 
H aught on’s method. 

But if we set aside the impulsive theory of elevation, 
the work contained in my paper, u On the Influence of 
Geological Changes on the Earth’s Axis of Rotation,” 1 
will be applicable ; for I there considered the effects of 
a slow continuous elevation of continents. In that paper 
I show that such a mode of elevation would set up a 
wabble of 306 days’ period in the earth’s motion. But 
this wabble is of quite a different character from that 
contemplated by Dr. Haughton, for it is unsymmetrical, 
so that the axis of rotation coincides with the axis of 
figure every 306th day. 

By a very simple application of a formula given in that 
paper, it will be found that, supposing the continuous 
elevation to take place at such a rate that the axis of 
rotation is 5 feet distant from that of figure when at 
its greatest distance, then the axis of figure must be 
travelling with reference to the solid earth at the rate of 
of a second of arc per annum. Thus, in 19,200 years 
it will have travelled over l u or 60 miles. That is to say, 
Europe- Asia might have been elevated in 19,200 years 
without the axis of rotation ever having described a circle 
of more than 5 feet in diameter \ If the elevation were 
then to stop suddenly a symmetrical wabble would be set 
up (such as that considered by Dr. Haughton), and the 
radius of this wabble could not be greater than 5 feet, and 
might be sero, according to the exact time of the 
stoppage. 

This investigation makes no reference whatever to the 
effects of tidal friction, and there are certain considera- 
tions which lead me to believe that even the above 
estimate of time might be largely reduced. 

The conclusion at which I arrive therefore is that the 
elevation of Europe and Asia might have taken place in 
very muck less than 20,000 years without leaving behind 
any wabbling in the earth’s motion traceable by astro- 
nomical observations. Dr. Haughton’s views, if generally 
accepted, are of the very greatest interest to geologists, 
and they therefore merit the strictest examination ; as I 
have devoted a good deal of time to this subject I thought 
it might perhaps be useful to write this note. Should my 
present criticism be incorrect, there is little doubt but 
that it will meet its just fate of refutation.* 

G. H. Darwin 


EARLY ELECTRIC TELEPHONY 
TN 1861 the first successful attempt at the construction 
1 of an electric telephone was made by Philip Reis, a 
teacher in a school at Friedrichsdorf, near Hamburg. 
On October 26, 1861, Reis showed his instrument, which 
he termed a “telephone," to the Physical Society of 
Frankfort-on-the-Main ; and on that occasion he suc- 



ceeded in electrically transmitting various melodies, 
which were distinctly heard throughout the room. In 
the paper he read before this Physical Society, pub- 
lished in the annual report of the Society for 1861, 
Reis states : — “ Melodies were sung, not loudly, into the 
transmitting apparatus placed in a hospital some 300 feet 
away from the audience, care being taken teat no 
sound could be heard, by direct transmission, or by con- 
duction along the wires. The sounds of various musical 
instruments were clearly reproduced, as the clarionet, 
horn, organ* pipe, and even harmonium and pianoforte 



Fig. i.— T hu and Fig. 3 »how the usual but imperfect form of Reis's tele- 
phone. Fig. x is the transmitting apparatus, t represents the mouth- 
piece, m the membrane closing the upper portion of the box K, a portion 
of which is cut away to show the movable lever, a b c, resting by a 
projecting point b, on the platinum disc o, fixed to the centre of the 
membrane and connected with the binding screw a. The arm abc is 
metallicly connected with the binding screw 1. The key t closes the 
circuit wnen the instrument is in uw, and the electro-magnet ■ e is for 
the purpo»e{of receiving communications. 

when the transmitter was placed on their sound-boards, 
provided the tones were within the compass of / to f". 
Articulation was not reproduced equally well. Conso- 
nants, however, were in general pretty clearly heard, but 
not the vowels." In this report, which is entitled 
“ Telephony by Means of Electric Currents,” Reis shows 
how he was led to the construction, of his instrument by 
a study of the mechanism of the organ of hearing, and of 
the manner whereby sounds are perceived by the human 
ear, and he gives a series of diagrams representing the 
resultant curves that would be produced by the combi na- 



FlO, • is the receiving apparatus, a and d are resonant box**, g *• the coif 
through which the current pe«set raagnetaitiig tb* Iroo wire <r, 1 and 4 
are tending screws to which the line and return wive are a tt a c h ed , the 
circuit being dosed by the key s. 

tion of various concords and discords. Thus, he was led 
to perceive that u if it were possible to create, in any 
manner, a mode of vibration whose curve resembles that 
of any tone or chord, then a sensation would be produced 
similar to that given by the tone or chord itselfi* This 
principle, he affirms, guided him onwards. 

The first instrument he made was constructed of very 
homely materials. The bung of a beei -barrel was pierced 
.1 with a conical hole, the smaller end was then 
id by a membrane, the akin of a German sausage 
being used for this purpose; to this was fixed, with a drop 
of sealing-wax, a little strip of platinum joined up to one 
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end of a small battery ; a wire was adjusted near to, but the attached metal strip coming into contact with the 
not touching, the platinum strip ; this wire led to the adjoining wire, momentarily completed the electric dr* 
receiving instr ume nt, and thence back to the other pole cuit The vibrations of the membrane thus sent a 
of the battery. On speaking into the conical orifice in corresponding series of intermittent currents into the 
the fr— »g the membra ne was thrown into vibration, and receiver, which, in the first instance consisted simply of 



a knitting needle surrounded by a coil of wire, and placed 
on a violin to serve as a sound-board. Though Reis after- 
wards considerably improved upon his earlier instru- 
ments, the improvements do not seem generally known, 
and the arrangement just described is substantially that 
usually constructed and figured as Reis’s telephone (see 
(Figs. 1 and 2.) 


In Dingler’s Polytechnisches Journal , vol. 169 (1863), p. 
29, isareporton Reis’s improvedtelephoneby Legat, inspec- 
tor of telegraphs in Cassel, &c. This report was originally 
printed in the Journal of theEzst German Telecraph Com- 
pany for 1862. Considerable modifications are here shown 
m both transmitter and receivei . The membrane is formed 
of a collodion film and is not loaded with any metal 



contact-breaker. A light 3 shaped arm, supported a little 
above its centre, so as to move freely in a vertical plane, 
abuts at the lower end against the membrane, and at the 
against the contact pin (Fig. 3). The circuit is com- 
Ujrough the cross-piece whmh supports the S*thaped 
y least outward motion of the membrane would 
tuna break the contact, and in this way very feeble vibra- 


tions were able to be transmitted. The receiver consisted 
Lof, practically, a horse-shoe magnet fixed horizontally on 
a sound board $ the movements of a light iron keeper, 
adjustiblebyi 
duced the original 1 

a molar motion of the iron has replaced 

inch louder 



motion first employed. A mu 


sound is thus 
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obtained, and by bringing the iron keeper near to, or 
even into gentle contact with the magnet, every grade and 
rate of simple vibration could be reproduced, as the 
present writer is able to testify. 

With this instrument Reis obtained better results and 
even transmitted imperfect articulation. Legat speaks of 
single words in reading and speaking being indistinctly 
heard ; but any sudden modulation of the voice as in 
surprise, interrogation, &c., was clearly reproduced. Still 
more definite is the following statement, occurring in an 
article on Reis’s improved telephone in No. 1 5 of Bftttger’s 
Polytechnisches Notizblatt (1S63) The experimenters 
could even communicate to each other words, only such, 
however, as they had already heard frequently.” in con- 
firmation of this the present writer has received a letter 
from Dr. Messel, a name well known to chemists, who 
was a former pupil of Philip Reis and an eve-witness of 
his early experiments. Dr. Messel states— There is not 
the shadow of a doubt about Reis having achieved im- 
perfect articulation ; I personally recollect this very dis- 
tinctly and could find you many others who were witnesses 
of the same fact.” 1 

As an interesting sequel to this historical note it should 
be mentioned that in 1865 Mr. S. Yeates, the skilful 
instrument maker of Dublin, introduced some modifica- 
tions in one of Reis’s instruments be had purchased, of 
the usual early form, which enabled him to obtain the dis- 
tinct articulation of several words. The modifications 
were twofold : (1) the knitting needle receiver was re- 

E laced by an electro-magnet and movable keeper, as Reis 
ad already done, though unknown to Mr. Yeates (see 
Fig. s) ; and (2) a drop of very slightly acidulated water 



KiC. 5 — Yestes’i receiver for Reis's telephone. Upon the sounding bo* b 
an electro-magnet cc is supported by the brass pillar seen behind A 
light iron keeper k is fastened at one end by a steel spring to s wooden 
bridge, which can be raised or lowered by the screw d , so that the 
keeper can be brought almost into contact with the electro -magnet The 
circuit Is completed by the binding screws s s. 


was placed between the contact pin and the metal disc on 
the membrane. The intermittent character of the current 
was thus abolished, and a very near approach made to 
the true principle of an articulating telephone, namely, 
the employment of a continuous current of varying 
strength. This instrument was shown in November, 
1865, at a meeting of the Dublin Philosophical Society, 
and some members of that society who were then present 
have testified to their remembrance of the fact that several 
words were transmitted fairly well It is to be regretted 
that at the time Mr. Yeates did not pursue the matter 
further, nor give a wider publication to the success he 
obtained. 

But between the best of the results obtained by Reis 
and others in the direction of articulation, and tbe splen- 
did achievements of Prof. Graham Bell, there is unques- 
tionably a very wide step. In the sensitive and beautiful 
instrument discovered by Prof. Bell, the voice of the 
speaker generates thrills of magneto-electricity, which, 
being stnctly proportional to the sonorous vibrations, 
reproduces the voice and its expression in the receiver in 
a fairy-like far-away whisper. Nevertheless it must be 
home in mind that it is unlikely the telephone of the 
future will employ the voice to generate the driving 
power, but only to modulate the flow of a current ob- 

* My hast thanks are due to Dr. Meesel for much informatioa c o o c arai ny 
Rais and for a reference to his popet s in the journal* alluded to. 


tained by coarser means. It is in this direction that Reis 
worked, and though his method was faulty in the employ- 
ment of an intermittent current, the same cannot be said 
of the arrangements adopted by Mr. Edison, of New 
Jersey. And inasmuch as Mr. Edison has already dis- 
covered and brought to a practical issue such remarkable 
additions to our knowledge as quadruplex telegraphy, the 
electro-motograph, and the phonograph, we have, In these 
achievements, tne earnest of success to those excellent 
telephonic investigations wherein Mr. Edison has already 
won an enduring tame. W. F. Barrett 

P.S. — Since writing the foregoing article, the publication 
of which has been tor some time delayed owing to the 
crowded state of the columns of Nature, my attention 
has been drawn to a claim made by Mr. John Cammack, 
to be the first inventor of the electric telephone. From 
this it would appear that in the early pait of i860 Mr. 
Cammack maae and exhibited an electric telephone, 
whilst a student in the Royal School of Medicine, 
Manchester. A photographic copy of the original 
drawing of the instrument has reached me, and so far 
as this goes it embraces not only the intermittent current 
used by Reis, but the principle of the continuous current 
of varying strength employed by Bell and Edison. In 
fact, if Mr. Cammack can furnish historical proof, the 
arrangement shown in his drawing, with its explanatory 
note, is identically the same as the method, long after 
independently invented and patented by Prof. Graham 
RelL* W. F. B. 


ACTION OF LIGHT ON A SELENIUM 
( 1 GALVANIC ) ELEMENT 

I N the course of a series of experiments on the electri- 
cal behaviour of selenium, undertaken with a view to 
remove, if possible, the difficulties in the way of con- 
structing constant resistances of this material, I have had 
occasion recently to investigate the effects of surface ten- 
sion due to light. , 

I find that the action of light on crystalline selenium 
(annealed at 200° C.) is much more striking when the 
selenium forms one element of a galvanic couple than 
when it acts as a resistance. 

The most convenient arrangement which I have found 
for observing this, is to make up a couple consisting of (1) 
a plate of selenium hanging suspended by means of a 
platinum wire, and (2) a strip of platinum foil, in distilled 
water. The potentials of the two poles are not very 
different, and any change in the electro-positiveness of 
the selenium is at once very apparent. 

The first selenium-platinum element which I constructed 
behaved as follows : — 

In the dark the element gave a steady electromotive 
force of about o'l volt, the selenium being positive to the 
platinum. On admitting daylight to the selenium plate 
it instantly became electro-negative to the platinum, snow- 
ing an electromotive force of 0*05 volt in that direction. 
That is to say the selenium had become 0*15 volt more 
electro-negative by the action of the light than it was 
in the dark. 


* Perhaps the word “claim" is too stronc, 
speaks very modestly of the idea he so early fetched out. Such ideas ore 
of course valueless in a practical »cn*e, unless brought to the te^t of experi- 
ment, and this Mr. seems only partly to ha\e done, this too ts 

just where Prof. Bell succeeded ; by his persistent experiments overcoming 
all obstacles and affording by the way a stnk.ng illustration that facts may 
after all upset the strongest d Priori cunclusi ins. 1 n connection .with this 
rem ar k the following passage non the last edition of a well-known work on 
Mental Physiology (n. 631), ts not without interest:— 1 “ Everyone who accepts 
as facts, merely on tne evidence of h*s senses, or on the testimony of others 
who naitake of his own beliefs, what Common Sense (with capitals] tells 
him to be much more probably the fiction of his own imagination even 
though confirmed by Ute testimony of hundreds affected 
epKtaafc dotation — must be regarded as the subject of a diluted insamty. 
YetBMUMPMk>chqii»en *» trumpet has been outdone by the phooogroph : the 
«« imagination ” by a fact “confirmed by the testimony of 
hundreds.** However os these latter have “merely the trftdcnc c of their 
naessto oier,** wt presume they are all the victuns o£ a diluted iasaaity, 
if the ivtsoaittf of the es ament aut hor be accepted. 
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“ Mimicry” in Birds 

If Mr. Young will look at the fourth edition of Yarrell's 
“ British Birds/’ he will find that the fact he mentions (a file, 
p. 486) has already attracted notice, for he will there read (vol. i. 
p. 616) 

“In places near Thetford, where the ringed plover is 
common, skylarks often imitate the note of that birth nuking it 
part of their own song.” Alfred Newton 

Magdalene College, Cambridge, April 19 

Ouk starlings here, which are a numerous and accomplished 
colony, have acquired the following note* of other birds Cur- 
lew, red-shank, blackbird, thrush, magpie, swallow, swift, 
chaffinch, house sparrow, hedge sparrow , '] he most successful 

imitations are those of the curlew, red-shank (the note uttered 
by the latter on taking wing), and the swallow. 1 have several 
times this year been certain that I heard u swallow twittering on 
the housetop, and found that the note proceeded from a 
starling. 

The jay.s also in thi.s neighbourhood, which are very plentiful, 
are very able mimics; the note of the cirrion crow is al»out 
their mo>t successful effort. II. 11. S. 

Riding Mill -on -Tyne, April 22 


The Westinghouse Brake 

USHER the heading, “Notes,” in Naitki, vol. xvii. p. I40, 
there is a paragraph describing the automatic brake of the 
Westinghouse Brake Company, St. .Stephen's l’alacc Chambers, 
Westminster, the latter part of which refers to a lull which 
performs certain functions under dilicrrnt circumstance-. In a 
previous nec mnt in the Times , three balls are mentioned as 
being used in the ex|>erimeiU ; it also ‘late- that scleral gentle- 
men were investigating the mathematic 1 1 pi maples under which 
these functions fell. I have not seen any re-ailt* of their work, 
neither is there any comment upon it in Naiuki . 1 therefore 

take occasion to mention it, in order that if any account of it 
has passed me, 1 may be informed of it, or that, if no remits 
have ap|>carcd, tltis may lead to tin subject being investi- 
gated by some of the mathematical e *tie |H»ndents of \.>ur 
esteemed paper. ti. O. K. 


Sound and Density 

Since n cl >city of sound does not \.in with dendty (Balfour 
Stewart, Chap. I\'., “ Elementary Pin ti -”), would you kindly 
state the answer that should be gi\cn 1* > the • |iic Hon, ll'/ty does 
sound travel quicker in 7 oater and tb u m air , and w hat is 
tlie relation betw’ccu density and velocity oj -ound in water, wood, 
air? ' " f. Cameron 

The Academy, Montrose, April 18 

[The velocity of sound defends on the ratio between the mass 
and the elasticity, and in air (to which l’r»f. Stewart refers) it 
doc* n >t vary with the density of the air if its temjieiature only 
remain con*taut. In this case the den*<.r the air the greater the 
mass, but the greater the elasticity in the amc proportion. 'Hie 
ratio between mass and elasticity is thu* unaltered, and therefore 
the velocity remain > under these condition' the same. —E d.] 


OUR ASTRONOMICAL COLUMN 
The Transit of Venus in i8S2.~ln addition to inde- 
pendent calculations of the circuit stances of this pheno- 
menon, founded upon Le Venders tables of the sun and 
P. nc h \° which reference has already been made in 
Nature, wc have to record the publication of two 
memoirs upon the same subject, the first by Herr Bruno 
1 cter, who is attached to the Observatory at Lcipsic, the 
second bv Dr. Karl Friesacb, of Graz, tvhich has been 
received within the last week. As was to be expected 
where practised calculators are working upon the same 
oata, the direct results from the tables are in very close 
accordance with those previously- published ; indeed the 
advantage of so many repetitions of such work is not very 
evident. The differences which the calculated times of 
contacts exhibit are almost wholly due to 
tne employment of different semi-diameters of sun and 


planet. Le Verrier suggested {Snua/ts, vol. vi. p. 40) 
that for the present the values to be emploved should be 
respectively 958”*424 and 8* *305 tor the mean distance. 
Herr Peter has used 961”;: t ami 8' -472, and Dr. Friesach, 
960 *oand8"*305. Their results tor Paris mean times 
of contacts and least distance of centres are subjoined ; — 

Ttansit of lews, 1S82, Du ember 6. 


First external contact 

11 TER. 
h. in. s. 

2 4 21‘4 

FUJI *AC It. 
h. iu. s. 

■ 2 4 52-8 
. 2 25 n‘6 

,, internal ,, 

2 25 3*0 

Last internal ,, 

8 1 5<>’5 .. 

. 8 1 42*0 

,, external „ 

S 22 30 0 .. 

. S 22 i*o 

Least distance of centres .. 

■ 5 »3 ( .. 

• 5 *3 27*3 


t>4i' 7 s 



Enure’ s Comet in 1878. — observer* in the southern 
hemisphere may be reminded that this comet is likely 
to be a pretty conspicuous telescopic object in their 
evening sky, in the first days of August. According to 
Dr. von Astcn's latest researches on the motion ot this 
comet, the period of revolution at the last perihelion 
passage was 12008 da>s, which, without taking tiny 
account of perturbations (not likely to be very material 
during the present revolution), would bring it again to 
perihelion on July 27. Mr. Tebbutt, of Windsor, 
N.S.W., has once found Encke's comet without assist- 
ance be>ond his own calculations, but it will probably be 
l)r. von Astcn’s intention to furnish southern observers 
with a reliable ephemeris commencing with August next. 
Observations will not be pr.icth able before the perihelion 
passage, the comet being too near to the sun’s place. 

The “Berliner Astkdnumisuies J auk iu hi” and 
'i 11 e Minor Planets, The volume ol thi* ephemeris 
for 1880 has just appeared under the joint editor. hip of 
Professors Forster and Tietjen. The general contents 
arc similar to those of preceding \olumcs. The ephe- 
meris of the moon is again trail I erred, with full acknow- 
ledgment from the Nautnal Almanac , and a great 
amount of labour of computation i* thereby saved, which 
is made to tell upon the specialty ol the work, the pre- 
paration of ephemerides of the small planets as far as 
their orbits are sufficiently determined. 'The reader who 
may be in search of the element* of thc*c bodies will find 
in this new volume of the Jht/ttnr Jahrbuch the most 
complete and reliable table yet in the hands of astro- 
nomer*. It includes orbits of all the minor planets to 
No. 172, with the exception of No. 155, btylla, for which 
the necessary material* for calculation are wanting; and 
while referring to Sey/la , it may be remarked that the 
four observations on November 8, 9, 22, and 23, 1875, 
cannot be represented by an elliptical orbit, which raises 
a suspicion that tho*e of November 8 and 9 may belong 
to one planet, and those of November 22 and 23/0 
another, not, so far, recognised in the li-.t. ( n examin- 
ing the tabic of element* it i* seen that No. 153, Hilda, 
has by far the longest period, while No. 149, Medusa, is 
credited with the shortcut, according to the calculations 
of Prof. Tietjen. The observations of Medusa , however, 
extend over a period of eight days only, but they appear 
very exact, and it has happened that from a similar short 
interval of accurate observation, very close approxima- 
tion to the true elements of an elliptical orbit has been 
attained ; we may especially note the case of the short- 
period comet of De Vico in 1844; from eight days’ very 
precise observations, M. Faye deduced an orbit which, 
as was pointed out by Prof. Brunnowq was almost iden- 
tical with the result of his own elaborate investigation of 
the elements from the whole extent of observation. It is 
unfortunate that Hilda has escaped observation at the 
last opposition, since of all the small planets it is most 
desirable to keep this one in view, from the fact of its 
orbit allowing of a very much closer approach to the 
plahet Jupiter than is possible in the case of any other. 
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The best orbit is by Kuhnert, but it is probable that the 
want of observations in 1877-78 is not wholly attributable 
to errors of elements, but in a certain degree to the 
position of the planet at a considerable distance from the 
ecliptical belt of the sky for which charts of small stars 
are as yet published, and, in addition, to its faintness. 
Medusa , which appears to have a very small inclination, 
inay possibly be recovered in the ensuing summer. 


GEOGRAPHICAL NOTES 

Tasmania.- The prospects of Tasmania are reported 
to be improving, owing to the development of its mineral 
resource-;. Very large quantities of tin, as is well known, 
have been discovered at Mount Jlischoff, and quite 
recently the vast tract of country to the north-west, 
which has always been looked upon as valueless, has 
been explored with more care, and though it is probably 
of little use for agricultural purposes it has been found to 
contain enormous quantities of iron and other minerals. 
Traces of gold have been met with in the beds of some 
of the rivers, and copper has also been found. In the 
dense forests which arc common in this region specimens 
of the Eucalyptus have been seen which are said to be 
more than 300 feet in height. Further exploration is 
still being carried on with a view to the accurate deter- 
mination of the capabilities of this part of Tasmania. 

African Exploration. — Journalistic enterprise is 
again contributing to the exploration of Africa, and this 
time Paris is vying with London and New York. M. P. 
Solcillet, who has been equipped under the auspices of the 
Monitcur Universe! f departs soon for a tour of explo- 
ration in Equatorial Africa, to follow in the footsteps of 
his fellow-journalist Stanley. The development of open- 
ings for French commerce is to form a prominent feature 
in the undertaking. 

Paris. — The Paris Socttii dr Geographic has elected 
Ilaron de la Konci&rc Le Nourr> its president for the 
ensuing year. 

French GuAVANA .— 1 )r. Crevaux, who was sent out 
by the French government to explore the interior of 
French Guayana, has returned to Paris after com- 
pleting one of the most arduous journeys in the annals 
of South American dis<o\cry. After having fulfilled his 
instructions to penetrate to the Tumue-llumnc range, he 
determined to make the passage of these mountains, and 
descend into the valley of the Amazon, an attempt which 
has several times been tried in vain during the past throe 
centuries. Although deserted by all his attendant-;, with 
the exception of a negro, he succeeded, after overcoming 
numerous obstacles, and battling with t amine during a 
march of sixteen days across an uninhabited tract, in 
reaching the head waters of the Vary, from whence a 
canoe-voyage brought him to the Amazon. ( if the 500 
leagues traversed in this journey, 2:5 were hitherto 
completely unknown. 

SURVF.YOF Nf.w York.— The Second Annual Report of 
the State Geographical and Topographical Survey of 
New York, in charge of Mr. James T. Gardner, gives 
an account of the labours of the commission during the 
year. The principal work of the year has been the 
precise determination bv primary triangulation of points 
m eleven counties, embracing an area of about 3,000 
square miles; 167 points were located in an area of 
1,700 miles in seven counties alone; the average bis 
been one to every ten square mile*. Fifty-one monu- 
ments have been placed in defining the boundaries of 
counties, this being a very important part of the work of 
the survey. The report is accompanied by several maps 
showing the progress of the work, the position of the 


BIOLOGICAL NOTES 

A New Fruit.— M r. Hollister has introduced from 
Japan to San Francisco a fruit, which is said in its 
native country to have as many varieties as are grown in 
this country of our apple, and the sweetness of the 
fruit is more or less retained by all of them. It is known 
as the Japanese Persimmon and, according to Mr. 
Hollister, is the most beautiful of all the fruits he had 
ever seen and the most delirious to the taste — four of the 
fruits which ripened with him weighed three quarters of a 
pound each, they were of a rich yellow colour, and 
looked like balls of wax ; these were pronounced equal 
to a good pear or peach. The tree is a highly ornamental 
one, a prolific bearer, and as hardy as a pear. Its fruit 
season is from Oc.oberto March. It seems quite adapted 
to the soil and climate of California. The grafted trees 
bear in four years. The seedlings require double that 
time, and are not reliable (Proceedings, Acad, of Science, 
California, in American Naturalist for March, 1878). 
This is the well-known and beautiful fruit of Dtospyros 
kaki, Linn. , fil.,a near ally of the Persimmon of the Southern 
United States of America. Mr. Hicm tells us in his 
Monograph of the Ebenacea: that the Chinese preserve 
this fruit with sugar, and that it has for a long time been 
in cultivation with them and the Japanese. The fruit has 
a thin skin, with a sweet orange-scarlet coloured flesh, 
with six or eight dark smooth seeds. It was beautifully 
figured in the Gardeners Chronicle for 1872. 

Fossil. Insects.— Messrs. S. II. Scudder, of Cam- 
bridge, and F. C. Bowditch, of Boston, attached to 
Hayden’s United States Geological and Geographical 
Survey, spent two months in Colorado, Wyoming, and 
Utah, in explorations for fossil insects and in collecting 
recent coleoptera and orthoptora, especially in the higher 
regions. They made large collections of recent insects 
at different points along the railways from Pueblo to 
Cheyenne, and from Cheyenne to Salt Lake, as well as at 
Lakin (Kansas), Garland and Georgetown (Colorado), 
and in various parts of the South Park and surrounding 
region. Ten days were spent at Green River and vicinity 
in examining the tertiary strata for fossil insects, with 
poor results. The tertiary beds of the South Park yielded 
only a single determinable insect ; but near Florissant 
the tertiary basin described by Mr. Peale in one of the 
annual reports of the Survey was found to be exceedingly 
rich in insects and plants. In company with Rev. Mr. 
Lakes, of Golden, Mr. Scudder spent several days’ in a 
careful survey of this basin, and estimates the insect- 
bearing shales to have an extent at least fifty times as 
great as those of the famous locality at (Fningen in 
Southern Bavaria. From six to seven thousand insects 
and two or three thousand plants have already been 
received from Florissant, the specimens from this locality 
being remarkable for their beauty. There is every reason 
to believe that the tertiary strata of the Rocky Mountain 
region are richer in remains of fossil insects than any 
other country in the world, and that within a few months 
the material at hand for the elaboration of the work on 
the fossil insects of the American tertianes which Mr. 
Scudder has in preparation, will be much larger than was 
ever before subject to the investigation of a single natu- 
ralist. Mr. Scudder has in all now more than 12,000 
specimens of fossil insects. 

Tun Ci.immng or the Virginia Creeper.— Mr. 
B. D. Halsted has studied the mechanism of climbing 
in the Japanese Ampelopsis, and finds that the dinging 
discs terminate tendrils which are homologous with 
maiB^eols. While approaching a support, these discs 
flatten themselves on the inner side. The surface of the 
disc is papillose, and excretes a sticky substance ; and 
the irregular contraction of the tendril draws the vine to 
its suoDort (Proc. Boston Soc. Nat Hist, January, 1878* 
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about the same course as that for'pure water, except that the 
maximum of density was reached, not at 4°, as in the case of 
pure water, but under 3 0 , as is the case with salt substances. 

Recent observations by M. Ebermayer demonstrate (1) that 
the air in a large forest is in summer nearly twice as rich in 
carbonic acid as free open air ; (2) that forest ground in summer 
contains much less CO t than unwooded ground (the CO s formed 
by slow decomposition of humus in the dose forest seems mostly 
to pass into the air, and. is probably utilised by the leaves for 
assimilation) ; (3) that, with rise of temperature, the increase of 
CO, in arable ground is very much greater than in forest ground ; 
and (4) that the spread and motion CO* in the ground seems 
to take place very slowly, for in two places quite near together 
the amount of CO* may be very different Among other bear- 
ings of these facts, the ground covering of a forest can have no 
important influence on the amount of CO, and lime in spring 
water, and un wooded ground may have a greater action in this 
respect Again, animals living underground, e.g. foxes, natu- 
rally prefer the ground air of the forest, with its little CO t , to 
to the ground air of the open field, which has much more. 

The influence of concentration of liquids on their electromo- 
tive force has lately been investigated by M. Moser (Monatsb. 
dcr Berliner Acad der lf r tss.) who connected two glasses of 
differently concentrated solutions of the same salt by a siphon, 
and completed the circuit by wires with electrodes, which were 
always of the same metal. In all such cases a current arises, 
passing in the liquid from the dilute to the more concentrated 
solution. M. Moser used zinc sulphate, nitrate, chloride, and 
acetate, copper sulphate and nitrate, iion chloride, silver acetate 
and nitrate, and oilier salts. The highest electromotive force 
was 1 Daniel!, and was got with very dilute and concentrated 
tine chloride solution. The various effects are arranged in 
tension series. By the currents referred to, metal is dissolved in 
the dilute solution, separated out in the concentrated one. The 
equivalent of the work done by the current, M. Moser considers, 
is the work of attraction force between the salt and the water. 
The current is to be regarded as a reaction current against pas- 
sage of the ions, as the polarisation current is the reaction current 
against the decomposition current. 

The subject of acoustic repulsion continue'* to be studied by 
M. Dvorak ( l Vied. Ann., No. 3). Among other things he 
constructs an acoustic reaction uhcel and an acoustic torsion 
balance. The former consists of four light jki per or glass reso- 
nators placed tangentially at the four ends of two thin cross-bar; 
of wood, pivoted at their intersecting point by means of a glass 
cap. The mouths of the resonators are all in the same relative 
position. The wheel is placed before the ojicn end of a tuning- 
fork resonator, and enters into rotation when the fork is sounded. 
In another case the sound from the large resonator is transmitted 
through a conical tube beyond whose thin end is a wheel with 
square pieces at the end of the cross-arm^. In the acoustic 
torsion balance a wooden bar furnished m ith a resonator is 
hung by a wire (as in Coulomb’s balance) within a case, which 
has on the resonator side an opening for admission of sound. 
By repulsion of the resonator the strength of tones of the same 
number of vibrations may be compared. 

Lecturing at the Sorbonne lately on atmospheric electri- 
fy* M. Mascart sought to reproduce the phenomena of 
thunderstorms. The dull explosions of thunder and the 
tfulgurations in the heart of clouds preceding fulminant discharges, 
ps also the latter, were imitated by means of a powerful Holtz 
pjachine, charging batteries, and condensers suitably arranged. 
fThe singular movements of thunder-clouds, which, obeying 
pectric attractions and repulsions, are often observed to move in 
P< atmospheric ocean in counter-currents, w ere illustrated with ? 

aid of a balloon of hydrogen ga*, to which was pended a ( 


piece of metallic wire. The weight of the wire was such that 
the small aerostat, rendered slightly heavier than the displaced 
air, would descend ; but when it was electrified, it rose again! 
a.s if freed from its burden. M. Mascart did not attempt an 
explanation of this curious phenomenon, which has not been 
related since the time of van Marnm. 

In a recently-published report by M. Kellner to the Natur- 
forschcr Yersammlung at Munich, he describes experiments 
made along with some others on an eleven-year old Wallachian 
hor-c of 434 kilo, weight, with regard to the relation of work 
done and decomposition of albumen. In five successive periods 
of thirteen to fourteen days the animal was fed with 5 k. 
meadow-hay, 5 k. oats, and 1*5 k. chopped wheat straw, and 
did work to the extent of Soo,cxx>, 1,000,000, 1,500,000, 

I, 000,000, and 500,000 kilogrammetres in the five periods re- 
spectively. In periods I. and V. the work done was the same, 
in II. and IV. doubled, and in III. tripled ; in II. and III. the 
cour-cwas doubled and tripled, and in IV, the weight doubled. 
Of the dry substance of the fodder were digested in period I. 56*53 
per cent., II. 56*45 per cent., III. 56*49 per cent., IV.54 *oi 
]H* r cent., V. 53*07 per cent. The horse’s weight varied as 
follows I. 534*1, 11 . 529*1, 111 . 522*3, IV. 508*8, V. 518 
kilo. The excretion of nitrogen was on an average of 
the last six to nine days of each experimental scries, I. 98*81 k., 

II, 10916, III. 119*82, IV. 107*53, v » ioi*88. Thc:.c 
nuinljcr.s show strikingly, in opposition to Voit’s and Petten- 
kofer’s results, that with increase of work done, is associated a 
not inconsiderable increase of decomposition of albumen. 

Tiik additions to the Zoological Society’s Gardens during the 
past week include an Indian Leopard (Felis pardas) from India, 
presented by Major Tubbs ; a Red Deer (Cervus claphus ), a 
Common Fox (Cam’s vulpcs), F.urojican, presented by Mr. 
Carroll \V. AiimIcU ; two Sotted Ichneumons ( Ilerpestes aura- 
pundalut) from Nepal, presented by Mr. J. McIntosh ; a Suri- 
catc (Suri rata zenik) from South Africa, presented by Mr. Percy 
Howard ; an A zara’s Fox (Cam's azanr) from Brazil, presented 
by l)r. A. Stradling; a Stanley Crane ( Tetrapleryx paradisca) 
from South Africa, presented by Capt. A. F, Lendy ; a Lead- 
locator's Cockatoo (Cacatua Icadbealeri) from Australia, presented 
by Mr. W. Huston ; a Collared Fruit Hat ( Cynonyctem collar is), 
four Common Foxes ( Cam’s wilpes), born in the Gardens. 


THE DETERIORATION OF OIL PAINTINGS' 

II. 

TK we com j are the pictures of the Italian and Dutch schools of 
*** the fifteenth, sixteenth, and seventeenth centuries, with those 
of the French and English schools of the last hundred years, we 
are struck by the great difference in the nature of their diseases. 
Wc may divide those diseases into constitutional ones — that is to 
say, such as arc based on the method and the material used for 
{tainting, and into those produced by external influences. 

The J )utch pictures of the fifteenth, sixteenth, and seventeenth 
centuries and the Italian pictures of the fifteenth and sixteenth 
centuries, seem to me perfectly free from constitutional diseases. 

It is only in the seventeenth century that the Italian pictures 
show a special constitutional alteration, caused by the practice 
of the Bologna school. 

The pictures of the last hundred years of the French school, 
•of a port of the English school, and some painters of other 
■schools, have l>een attacked by a constitutional disease perfectly 
-defined and characteristic of tnis period. 

Among external influences injurious to oil painting, we have 
to consider dampness, heat, bad air, dust, smoke, mechanical 
injuries, and last, not least, the destructive or 11 altering ” hand / 
•of the picture-restorer. / 

Pettcnkofer’s scientific researches first clearly defined tly 
influence of humidity on oil paintings, showing that it produc' 
a discontinuity of the molecules of Uie vehicle and the resin 
substances. As glass, when pulverised and thereby mixed 
air, loses its transparency, and water, when mixed wit 1 

* Paper read at the Royal Institution, Friday, March t, by R» l 
M.l>, M-R.C S., ti.R. 1 . Continued from p. 49;. 
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Incomes of a milky asj>cct, so the oily and resinous substances reduced they have passed, by appropriate treatment, into the 
contained in paintings will become dim as soon as air jienetrates state of firm, even, well-conditioned, and clean pictures. The 
between their particles. The picture thus assumes a greyish, constitutional alteration characteristic of their time and school 
dim apj>earance, and the pigments seem to have been fading, however, could not be cured. You will, therefore, perceive that 
That this is not really the case has been proved by the influence the contrast is too great between light and shade, that the half 
of a process invented by Pettenkofer, which he calls regene- tones are too weak and that the glarings spread on dark ground, 
ration. In a flat box the picture is exposed to air impregnated which certainly existed formerly, have been destroyed by the 
with alcohol. Of this latter the resinous elements of the pic- growing of bolus and umber of the priming. That this is not 
turc absorb a certain quantity, swell and fill up the interstices the fault of the method of restoration is clearly proved by the 
l>ctween the sejiarated particles so as to reunite them into an state in which you will find all the pictures of this school, even 
optically homogeneous transparent substance. those best preserved in the best galleries of all countries. 

The alcohol docs not affect in the same way the hardened oil. The constitutional diseases of pictures belonging to the French 
If the interstices between its particles are not filled up by the and to the English school of the last hnndred years are of still 
swelling resin, it becomes necessary to introduce a new substance more serious nature, and much more difficult to cure. Many of 
into the picture, and this is called nourishing a picture. them, though they were never exposed to any injury whatever, 

Pettenkofer has the great merit of having clearly proved that nor are likely ever to be so in our jiresent state of civilisation, 
the nourishing of a picture with oils, as the custom was formerly, cannot be guarded from premature decay in spite of all possible 
and still is to some degree, is a very objectionable proceeding, care with which they are kept, 
as it has the effect of darkening the colours for ever. He The principal symptoms of their bad constitution are 
recommends, instead of oil, balsam of coj>aiva, which has I. Darkening of the opaque bright colours, 

become since an invaluable means for preserving and restoring 2. Fading of the transparent brilliant colours, 

oil paintings, and will be more and more extensively used. 3. Darkening, and above all, cracking of the transparent dark 

I have frequently applied Pettenkofer’s method, and with colours, 
very beneficial effect ; but whenever I mentioned it to profes- The best opportunity to study these several appearances is 
sional picture-re 4 orer.*>, here as well a^ on the Continent, I given us in the Museum of the Louvre, which contains a great 
always found them to reject it, either <) priori , or after experi- number of such pictures in the section occupied by the French 
ments incorrectly made. school. I have paid particular attention to the cracks in these 

In Munich, it see 111% the pictures of all ]>eriods and of all pictures, as I find that in shape, in size, in position, as well as 
schools have had to suffer under local influences and through the in relation to the various colours, they differ distinctly from the 
changes in the humidity of the air. This accounts for Petten- cracks in older pictures and in those of other schools. This, of 
kofer having principally descrilxri thi*., so to say, endemical course, is of importance, not only for the explanation of the 
disease. In other galleries this affection does not apj>ear so reasons which produced them, but as a symptom which, in a 
frequently, and Pettenkofer’s method, therefore, will not find given case, might determine the diagnosis, whether a picture be 
everywhere the same extensive application as at Munich. I an original or only a copy. The special characteri ses of these 
think, however, that with some modifications it may be employed cracks are the following : — 

against some other alterations. 1 have, for instance, found it They are all but exclusively found in the thickly laid on trans- 
efficaeioii’. with paintings which bad been injured by exjx>sure to parent dark colours, and they are the deej>er and the more gaping 
great hunt. 1 shall show you a small picture which bad been in proportion to the thickness of the layer of the colour and the 
hanging for a King time so near a gas flame that it was almost extent of the dark surface. 'J*hc chief cracks run parallel to the 
completely scaling off, and so entirely faded that it scarcely outlines of surfaces painted \s ith bright opaque colour: , ^uch, for 
looked like an oil painting at all. In that state it was exjxised instance, as are used for the flesh tints, and which are more or 
to alcohol ised air, then nourished with balsam, and its back less thickly laid on. But there is generally a slight distance 
slightly varnished ; and the scales starting from the canvas were lietween the bright colours and the cracks. 

re fixed by presure. And now it apjiears fresh in colour, firm lateral branches of these cracks pass into the white, but they 
in substance, ami perfectly smooth on its surface. The old, do not gape, provided the w hite colours had been laid on directly 
cracked varnish, melted together by the alcohol, looks as if fresh upon the priming, and not uj>on a layer of dark transparent and 
laid on. not sufficiently dried colour. 

Humidity sometimes favours the development of fungus. The This examination of the cracks of pictures has sometimes 
round, black, small spots which pnvs through the canvas and the afforded me a peculiar iasight into the practice used for the 
painting of these two picture-* are produced by the same little picture. In the well-known picture, for instance, by Gueri- 
plant which Prof. Tyndall showed you when he sj>okc on the cault, of “The Wreck of the Medusa,'* in the Gallery of the 
highly interesting subject of sjxmtancous generation, Louvre, the cracks follow exactly the outlines of the bright 

Oil and water, so injurious to oil paintings, enter bjth into flesh-tints. The arm of one of the dead bodies hanging in the 

the material used for lining. Anxious to exclude these sources water is so covered by planks and water that nothing of the 

of danger, and to simplify the w hole procc -s, 1 have endeavoured forearm is to be seen. It is, however, very easy to prove that 

to replace it by a new method which 1 shall submit to you this originally that arm was painted in all its length, for the cracks 

evening. do not only follow the outline of the visible upper arm, but also 

How paintings may be disfigured by restorer-* you sec in this the no longer visible forearm, and all the five fingers. This 
picture, which was renovated with oil colour*, according to the proves that the fore part of the arm and the hand were origin- 
practice only abandoned about thirty year-* ago, when it was ally ^minted in flesh-tints before they were covered over by the 
advantageously replaced by the use of varnish colours. planks, and the water painted afterwards. In Ingres portrait 

The amount of external injury oil paintings sometimes endure of Cherubini, the face of the latter is beautifully preserved, 
and stand is perfectly amazing. Pictures in the course of cen- while that of the Muse, as well as her drapery, is covered with 
turies, during the destructive fury of wars and revolutions, may cracks. In the depth of the crack* of the white drapery an 
have been torn out of their frames, rescued from below ihe ruins intense blue tint is to be seen. Mr. Henry Lehmann, of Paris, 
of burned monasteries, may subsequently have passed from one the favourite pupil of Ingres, who knows the history of this 
brlc-h-brac shop to another, where they have been piled un, to picture as an eye-witness, and whom I consulted about this very 
be pulled about at each new inspection, and literally trodden striking appearance, gave me the following information 
under foot, w hereby they have finally been reduced to a state of Ingres painted the head of Cherubini in Paris, and then took it 
colourless, greyish, or black rags. Still such pictures may not with him to Rome. There it was pieced into a new canvas and 

unfrequently be awakened, as it were, to new life, to their lined. Ibcn the Muse was painted, and before the colours were 

original brilliancy of colour, if, with all necessary care, their perfectly dry, another model was chosen, and a new Muse 
injured limbs are put together again, their wounds are healed, painted over the old one. The colour of the drapery w as hke- 

and fresh nourishment, air, and thorough cleansing, are adminis- wise altered, and this explains the cracks in the white colour, 

tered to their lacerated bodies. • explains alx> why the blue appears in the depth of the 

A sound constitution is, of course, a necessary condition for cracks of the drapery, 
obtaining any such result, without it we can only obtain a partial Among the English artists of the last hundred years, some 
cure. We see this with reference to the Bolognal school of the fcagDointed with the same material and by the same process as 

seventeenth century. The pictures which you see here are IMF French contemporaries, consequently with the same 
instances of this. From the state of rags to which they were unfortunate results. Others avoided these by using the same 

c 
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arterial with more precautions. Others, again, and among 
hem Sir Joshua Reynolds, have in their different works followed 
prions practices, and consequently had varied results. Thus, 
gme of Sir Joshua’s pictures have kept perfectly sound. Others 
«e cracked in the characteristic way just mentioned. Others, 
gain, are cracked in an absolutely irregular way. We can 
nsily form an idea of it if we read in his “Diary Notes,” for 
nstance, the way in which he painted the portrait of Miss 
Cirkman, which he began with whiting and gum tragacanth, 
hen covered it successively with wax, then white of eggs, and 
hen varnished it. 

The study of the alterations already fully developed in pictures 
painted w ithin the last hundred years only, and their comparison 
rith the w orks of the old masters, would suggest the following 
rules for the process of minting 

1. The oil should in all colours be reduced to a minimum, and 
ander no form should more of it than absolutely necessary be 
introduced into a picture. 

2. All transparent colours which dry very slowly should be 
ground, not w ith oil at all, but with a resinous vehicle. 

3. No colour should be put on any part of a picture which is 
not yet perfectly dry ; and, above all, never a quick-drying 
colour upon a slow-drying one, which is not yet perfectly 
dry. 

4. White and other quick -drying opaque colours may be put 
on thickly. On the contrary, transparent and slow -drying 
colours should always be put on in thin layers. 

If the effect of a thick layer of these latter is required, it 
mu-t be produced by laying one thin layer over another, taking 
care to have one completely dry before the next is laid on. If 
transparent colours are mixed w ith sufficient quantity of white- 
lead, they may be treated like opaque one*-. 

We come now to the last layer of the picture, to that one 
which is spread over its surface in order to equalise optical 
irregularities, and to protect it at the same time from the air. 
1 mean the varnish. 

The varni-h may crack or get dim ; then it should l>c treated 
with PcttcnKofer’s method ; but it ma> Income dark yellow', 
brown and dirty, and so hide the picture that it tiecomes neces- 
sary to take it off and to replace it by a thin layer of new var- 
nish, It is here that picture-restorers, or we may sav picture- 
cleaners, display their beneficial skill, and also their very 
de tractive activity. 

If a picture is throughout painted in oil, if its substance has 
remained sound ami even, and varnished with an easily soluble 
mastich or dammar varnish, then there will 1*- neither difficulty 
nor dinger in removing the varnish. This can, in such a ca c, 
be done either by a dry process, that b, by rubbing the surface with 
the tips of the fingers, and thus reducing the varnish by degrees to a 
fine dust, or by dissolving the varnish by application of liquids, 
which, w’hen brought only for a short time into contact w ith the oil 
painting, will not endanger it. We have, however, seen that the 
works of the old masters are not {minted with «ul colours like iho-e 
ti-ed by modem painters, but, on the contrary, that certain 
pigment , and especially the transparent colour- u-cd for glazing, 
were ground only with resinous substance-. These latter have, 
Kn the cour.-e of time, been so thoroughly united with the 
layer of varnish spread over the surface of the picture, that 
there no longer exists any decided limit lietwccn the picture and 
the varnish. It is in such pictures that a great amount of 
experience, and knowledge of the process metl for the picture, 
as well as precaution, are required in order to take away from 
the varnish as much only as is indisjiensable, and without inter- 
fering with the picture itself. Numberless works of art have 
been irreparably injured by restorers, who, in their eagerness to 
remove dirt and varnish, attacked the {minting itself. ITiey 
then destroyed just that last finishing touch of the painting, 
W1 ™ Ut ^ IC ^ h is no lon 2 er * masterpiece. 

The difficulty and danger are much greater in cleaning those 
pictures w hich have not been varnished w ith the ordinary easily- 
^dissolved masbdi or dammar varnish, but have been painted 
?! * ° | l' varn k* 1 » or oleo -resinous varnish. It seems 
incredible that these substances should ever be used for such 
purposes ; it is, however^a fact that there are still people who 
fancy that it wUl contribute to the good preservation of their 
picturesto brush from time to time a little of those liquids over 
Jhcir surface. They recognise too late that the varnish becomes 

* ^ and more dark, of a brownish colour, and opaque. If 
varnish has afterwards to be removed, then we meet with 
great d iffi culty, that this can be done only with substances 


which w ould just as easily dissolve the whole picture as the 
hardened layers spread over it. 

This shows w r hat can be the value of those universal remedies 
which from time to time appear, and arc praised for the inno- 
cuous way in which pictures by their means may be cleaned,. 

There is at this moment a great discussion going on in Italy 
about Luporini’s method. Lunorini is a painter and picture- 
restorer in Pisa, who believes himself to have invented a new 
means of cleaning pictures without any danger. Some months 
ago, in Florence, I examined a large number of pictures cleaned 
by him. l*hose of the Gallery of St. Donato, belonging to 
Prince Demidoff, mostly Flemish and Dutch land* capes, are 
cleaned very well and without any injury to the painting. On 
the contrary, the St. ]ohn, by Andrea del Sarto, one of the 
finest pictures of the Palazzo Pitti, 1 found very much altered 
by the restoration of Ltiporini. I had studied that picture very 
closely the year before, and should now sooner believe it to be a 
modern copy than the cleaned original. It has lost all softness 
of outline and the characteristic expression of the face. The 
change in the flesh tints can scarcely be explained otherwise but 
by an entire removal of the glazing. 

1 think it is taking a heavy rcsjxmribility to allow' a new 
experiment to be tried upon such an invaluable work of art. 
Kvcn private persons who are fortunate enough to be in ]X)sscss- 
si m of such treasures, ought to feel responsible for the good 
pre cnation of masterpieces which are, it is true, their material 
projxrty, but which intellectually belong to the whole civilbcd 
world of the present and of the future. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CamukIDOE,— Messrs. Mnckren, Robbs, and I lichens have 
been appointed to Scholarships in Natural Science at Gunvillc 
and Caius College. 

EiMNitimiit. — At the Graduation Ceremonial on Tuesday 
the degree of Doctor of Science in the Department of Mental 
Science, was conferred on Jacob Gould Scliurman, b.A. ; in 
the 1 )cpartiuent of Mathematics on Alexander Macfarlanc, M.A., 
R.Sc. ; in the Dcjiartmcnt of Chemistry on William Inglis 
Clark, It. Sc. The degree of bachelor of Science was conferred 
on William Thomson in the Department of the Mathematical 
Sciences ; on John Adrian Jilaikicand |amcs Johnstone Dohbie in 
the 1 tepartmeut of the Physical Experimental Sciences ; on 
William A. Haswell in the Department of the Natural Sciences ; 
on James Alfred Ewing and John (bay in the Department of 
Engineering ; ami on John brown, M.D., John berry llayernft, 
M.H., C.M., and John Trehnmc, M.b., C.M., in the Department 
of Public Health. The Ho|»c Pri/c Scholarship in Chemistry 
was awarded to Mr. Lewis Johnstone, and the Falconer Memorial 
fellowship for the encouragement of the study of Paleontology 
and Geology, of the annual value of 100/., tenable for tw'o 
year-, and conditionally for four year-, was awarded to K. A. 
J .undie, M.A., 1 $. Sc. 

Baltimore.— Wc recently referred to the system of fellow- 
ships at the Johns Hopkins University, Baltimore. From a 
statement on the subject which has come to hand, wc learn that 
twenty fellowships, each yielding 500 dols. a year, are annually 
o|)cn in the University. They arc awarded by the tru-tccs on 
the nomination of the Faculty, as nearly on the first of June as 
may be found practicable. Candidates are invited from any part 
of the country. The object of this foundation is to give to a 
few scholars of promise the opportunity to prosecute further 
studio , under favourable circumstances, and likewise to open a 
career for those who propose to follow scientific and literary 
callings. The University expects to be benefited by the pre cnce 
and influence of the Fellows, and by their occasional services ; 

| from among the number it hopes to secure from time to time 
| some of its teachers. Three of the twenty fellowships are 
i allotted this year to each of the five de]*artments, Greek, mathe- 
matics, chemistry, physic-, and biology ; and the remaining five 
w ill be allotted either in these dejiartmcnts or in others, at the 
discretion of the Faculty. Appointments are made by a careful 
con -Iteration of all the evidence submitted to the Faculty. 
Every candidate in presenting his name is expected to address a 
letter to the president Indicating the course of his previous 
, reading and study, and his general purposes with reference to 
future work. It is desirable for him to present in printing or 
manuscript an essay or thesis which may have been wnttendther 
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for this occasion or for any other purpose. If he has been 
engaged in any scientific or literary research he should indicate 
its character, and generally gire evidence as to his previous 
career and bond fides, The holder! of the fellowship are 
required to reside in Baltimore during the entire academic ses- 
sion, and they are not permitted to engage in teaching, out of 
the walls of the University, unless for exceptional reasons in 
other colleges which may ask for some temporary service. They 
are expected to devote all their time to stuay under the guidance 
of one of the professors, or if there be no professor in the chosen 
department, under the general approbation of the Faculty. 
Toward the close of the Academic year a report of his work is 
expected from each Fellow. As opportunities offer, the Fellows 
are encouraged to prepare and read lectures or essays on subjects 
to which they have given special attention. They are also 
required to render occasional services as examiners or as 
assistants in the laboratories ; but those services are not burden- 
some, unless they are compensated by additional stipends. 
Those who become distinguished by their attainments may l>c 
assured of the constant encouragement of the Faculty. Witli 
all these precautions there seems little chance of the Johns 
Hopkins University being eaten up by idle Fellows. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, April 11. — M Tlu* Acceleration of Oxidation 
caused by the l^cast Refrangible End of the Sjieetruin,” by 
Capt. Abney, R.E., F.R.S. 

in a paper contributed to the Philosophical Magazine in 
January last, the author expressed an opinion that Chastning’sidea 
regarding an acceleration of oxidation being caused by red light 
might prove true in regard to the oxidation of the photographic 
image, and elsewhere’ that Becnuerel’s coloured sjwctra might 
be explained on the same principles, and thU he finds to be true 
as regards oxidation of the photographic image. 

A silver bromide film was exposed to dillused light. It was 
then submitted to the action of the solar sjieeiruiii, whilst 
immersed in a solution of ]»otassium permanganate, hydroxyl, 
potassium bichromate, or nitric acid, or in ozone. When the 
strength of these was correct, n reversed image of the least 
refrangible end of the spectrum was obtained, an increase in 
oxidation taking place where the red rays acted, the reversal 
commencing somewhere near I), and extending into the ultra-red. 

The accelerating effect of the red rays is most marked when 
the solutions are weak; but there i> a limit to the dilution 
caused by the fact that in the films employed the silver salt is 
sensitive as far as the wave length 10,000, and there must be 
sufficient strength to oxidise the invi -ible image as it is formed, 
besides gradually destroying the effect of the preliminary 
exposure. With silver iodide, as there is no reduction by the 
red rays, the reversed action is much more readily obtained. 

A reversed image of the least refrangible end of the sj^ctrum 
can thus In? produced by using solutions of a certain strength, 
whilst if made more dilute an unrecorded image is obtained. This 
throws a light on Draper’s photographs of this region of the 
spectrum. 

Geological 8ociety, March 6,— Henry Clifton Sorby, 
F.R.S., president, in the chair.— Henry Edward Richard 
Bright, George James Cotton Broom, William James Farrer, 
George Scamell, and Joeeph Fletcher White were elected 
Fellows of the Society.— The following communications were 
read On the geology of Gibraltar, by Prof. A. C. Ramsay, 
F.R.S., and James Geikie, F.R.S. In this paper the authors, 
after giving some account of the physical features of Gibraltar, 
described m detail the various rock-masses of which the peninsula 
is composed. The chief rock is a pale grey, bedded limestone, 
overlain by shales containing beds and bands of grit, mudstone, 
and limestone. Fossils are very rarely met with in the limestone, 
and have never as yet been found in the shales. The only 
recognisable fossil they obtained from the limestone was a 
Rhynckondla, which Messrs. Etheridge and Davidson think is 
most likely Rh, eonemna . This would make the beds of Ju rassic 
age. The limestone forms the great eastern escarpment, and 
dips west under the shales, which form the lower dopes upon 
which the town is built The dipt vary from xa° or ao° up to 
vertical. The connection of these strata with the rocks of the 
adjoining districts in Spain and the opposite coast of Africa was 
« “Treads* oa Photography," p. 095. Longmans ( 


traced, and it was shown that the Gibraltar limestone rranrunu 
in Ape’s Hill in Barbary, while the overlying sha les 
sandstones of Queen of Spain’s Chair form all the groom! * 0 ♦>*#* 
west of Ape’s Hill up to Cape Spartel. The Jurassic itrau of Gib- 
raltar are overlain by various superficial accumulations, the oldest 1 
of which is 'a great mass of limestone agglomerate, which isj 
unfossiliferous, -and shows as a rule no trace of stratification lti 
is made up of angular blocks of limestone of all shapes and sizes. I 
and rests upon an uneven surface of limestone : it also covers | 
wide areas underneath which only shales are present. It isj 
excessively denuded, being worn into ravines and gullies, and! 
presents generally alhighly honeycombed surface. Terraces of 
marine erosion have also been excavated in it It is not now? 
accreting, and could not have been formed under present con- 
ditions of climate and surface. The authors gave at length their*; 
reasons for believing it to have been the result of a severe climate. “ 
The blocks were wedged out by the action of frost, and the heaps* 
of angular debris thus formed were saturated by water derived 
from melting snows, and so were caused to flow en masse down 
the mountain slopes and over the gently inclined ground at their 
base. The caves and fissures of Gibraltar were then described. 
It was shown that the true bone-breccias were confined to these. 
Many of these fossiliferous breccias are of later date than the 
great agglomerate, since they are met with in fissures and caves 
that intersect the limestone and limestone agglomerate alike. 
When the mammalia tenanted Gibraltar, Africa and Europe were 
united, and the climate was genial. All round the rock occur 
platforms, ledges, and plateaus, which arc evidently the work of 
the sea. These erosion-terraces are covered in many places with 
calcareous sandstones containing recent species of Mediterranean 
shells. Such marine deposits occur up to a height of 700 feet. 
The movement of depression was interrupted by pauses of longer 
or shorter duration, and the climatic conditions were probably 
much the same as at present. After the rock had been re- 
elevated, the subaerial forces modified the surface of the marine 
sands that covered the limestone platforms, so that they came to 
form long sand slopes. The land at this period was of greater 
extent than it is now, and some grounds exist for believing 
Europe to have l>een again united to Africa, for mammalian re- 
mains occur here and there in the deposits that overlie the lime- 
stone platforms. These relics, however, it is just possible may be' 
derivative. The climate was probably still genial like the present. 
Overlying the marine and subaerial deposits just referred to occurs 
an upper and younger accumulation of massive unfossiliferous lime- . 
stone agglomerate. This deposit the authors believe to owe it* 
origin to severe climatic conditions. After the marine deposits that 
cloak so much of the eastern side of the rock had been w eathered 
into mbacrial sand-slopes, large blocks were detached from the 
cliffs and steep slopes, and these dropped down upon the sand, 
and were soon drifted over. By and by the blocks fell in sudy 
quantities that the sand-slopes in many places were completely^ 
buried under a talus of limestone dibris . This was subsequently" 
consolidated by infiltration into a solid agglomerate, in the sam# 
way as the underlying sands were hardened into sandstone.* 
These sandstones contain a few blocks of limestone only in their* 
upper portions. In their horizontally-bedded and lower-lyinf 
portions no limestone blocks occur. This later agglomerat 
bears every stamp of great antiquity, and could not have bee: 
formed under present geographical and climatic conditions. The 
surface is honeycombed and worn, iust like that of the solid 
limestone and the older limestone agglomerate. Since its accuj 
mulation the climate has greatly changed, the present being? 
characterised by the absence of frost In concluding, the authors) 
discussed at length the cause of the cold conditions that gayr 
rise to the great limestone agglomerates, and argutd that thi 
cause could not have been elevation of the land, They als 
pointed out that a submergence of the Sahara would be equally 
incompetent to bring about the desiderated climatic conditions, 1 
and that even a former much greater elevation of the land, com- 
bined with the appearance of a Sahara sea, would fail to snpplyj 
us with the severe winter climate that was necessary to produces 
the great agglomerates. They thought that the most probable* 
explanation of the phenomena described is that the cold con-] 
ditions referred to were contemporaneous with that general 
refrigeration of climate which took place over so vast an area in' 
our hemisphere during pleistocene times. The limestone agglo- 
merates they look upon as the equivalents of those glacial 
H* that occur so plentifully in oar own and other countries 
&#^e bi — 1 1 - 


IfPp bone breccias, which are inte rm edia te in date between 
the lower and upper limestone tggksmcnUBS^arc pa rallel e d fay 
the interglacial beds of the BritishTdands, Sweden, Switzerland, 
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&c,— Note* on the geology of Japan, by J. G. H. Godfrey, 
F.G.S. 

Physical Society, March 16. — Prof. W. G. Adams, pre- 
sident, in the chair.— A special general meeting was held for 
the election, as an ex officio honorary member of the Society, of 
the President of the Physical Society of Paris.— The following 
candidates were then elected Members of the Society T. S. 
Bergheim, W. M. Hicks, M.A., Dr* J* Hopkinson, M.A., 
D.Sc., Miss E. Prance, and T. Wills.— The Secretary read a 
paper by Mr. W. J, Millar, C.E. on the transmission of vocal 
and other sounds by wires. The author was led, mainly by a 
consideration of the manner in which sounds are conveyed 
through walls and partitions, to make an extensive series of 
experiments on this subject, from which he concludes that con- 
versation can be carried on at considerable distances by simply 
employing stretched wires provided with suitable vibrating discs. 
In one experiment two copper wires were attached to points on 
a telegraph wire 150 yards apart, and breathing, singing, 
were distinctly audible ; by stretched wires extending through a 
house and provided with mouth- and ear- pieces in the several 
rooms, conversation could be carried on without difficulty, The 
materials employed for terminals were veiy varied, and the 
vibrating disc, whether metal, wood, or india-rubber, &c., was 
generally formed as a drum-head, the wire being fastened at its 
centre. The volume of sound appears to be greater with a 
heavy wire, but in all cases it requires to be stretched. — The 
President referred to the experiments of Wheatstone on the con- 


duction of 


sound by vibrating bodies, especially (long 
mentioned that in '1S56 a performance was 


the Polytechnic at which numerous experiments connected with 
such conduction were exhibited. Some years ago M. Cornu, in 
conjunction with M. Mercadier, made experiments which showed 
that vibrations can be transmitted along a copj»er wire and ren- 
dered visible at the distant end on a rotating blackened drum. 
The free end of the wire was attached to a piece of coiqierfoil fixed 
at its base and provided with a point which left a clear trace 00 
the drum when the distant end wasjrttached to, say, a vibrating 
tuning-fork. By connecting such an arrangement with different 
instruments and varying the , players also, M. Cornu has ascer- 
tained the form and extent of vibration corresponding to each. 
The arrangement adopted by him was exhibited by l'rol. Adams, 
and in conclusion he referred to a passage in IIooke*j» “ Micro* 
graphia,” which clearly showed that he was aware of the facility 
with which sounds can lie transmitted by solid bodies. — Mr. \V. 
II. Preece described some experiments made in September of last 
year, by Mr. A. W. Heaviside and Mr. Nixon at Newcastlc-on* 
Tyne on this subject, from which they conclude that the method 
might certainly be applied with success to the transmission of 
speech within a building. They find that a No. 4 wire gives 
tne befct results. The terminals were wooden discs about | in. 
thick, and to these the wire was attached “end on,” but speech 
could be distinctly heard by laying such a disc on any inter- 
mediate point of the wire. When tne wire was particularly still 
* speech was audible up to 200 yards. — Mr. G. W. von Tunzd* 
mann then read a paper on the production of thermo-electric 
currents in wires subjected to mechanical strain. The wire, of 
iron, steel, or copper, was stretched vertically between two cans 
which could tie maintained at different temperatures. It was 
fixed in the base of the lower can and held in the upper one by 
a clamp attached to the shorter arm of a lever, to the longer arm 
of which the stretching weight was applied. The free ends of 
the wire were joined to copper wires which led to the Thomson 

S ilvanometer, these junctions being covered with cotton wool. 

e has succeeded in reconciling the contradictory conclu- 
sions arrived at by Sir W. Thomson and M. Le Roux ; 
whereas the former only used moderate strains, the latter worked 
near the breaking limit, and the author finds that if the weight 
be gradually increased the direction of the current changes, and 
hence these two authorities found the currents to flow in oppo- 
se directions. A great number of experiments were made, 
and from them it is evident that on applying a strain the deflec- 
tion does not immediately attain a maximum, but it gradually 
rises for about eight minute*, and then gradually fo ils, attaining 


Adams then exhibited a simple arrangement for projecting 
Ltnajous* figures on to the screen which has been made by his 
t assistant, Mr. Furze. It consists of two strong straight steel 
springs, fixed in separate heavy iron frames, the one horizontally 
iipad the other vertically. The latter carries at its end a double 
Convex lens and the former carries a black disc perforated with a 


the vertical spring the two springs may be caused to vibrate 
and the spot will describe a figure corresponding to their relative 
rates.— Dr. Guthrie exhibited an experiment to show the be- 
haviour of colloids and crystalloids in relation to electrolysis. A 
solution of gelatine was coloured with litmus, made add and 
mixed with sulphate of soda ; two platinum poles of a 6*cell 
Groves’ battery were then immersed in it and the gelatine was 
allowed to set. The mass became comparatively dear round 
the positive pole and red and blue doudB were formed which 
met across a space of about 1$ in. in three-quarters of an hour. 
The relative advance of the ions was indicated by the brightening 
of the litmus round one pole and by the blue coloration pro- 
duced at the other. 

Chemical Society, April 4.— Dr. Gladstone, president, in 
the chair.— A lecture ** On the Application of the Microscope to 
some Sjiecial Branches of Chemistry” was delivered by Mr. If. 
C. Sorby, F.R.S. The lecturer confined his discourse to the 
application of the microscope for determining the refractive 
indices of liquids and solids. An object is placed on the stage 
of n microscope and the focus adjusted accurately ; on covering 
the object with a plate of some refracting substance, the object 
will lie invisible ; to bring it again into focus the body of the 
microscoi>e must be moved further out. If this distance be 
“</” and the thickness of the plate be 7 J then the index of 
T 

refraction — — — y This distance can lie measured either by 

a scale and vernier attached to the tiody of the microscope or 
by graduating the head of the screw which works the fine adjust- 
ment. The lecturer then descrilied the various methods by 
which the two quantities T and d could be practically measured 

Wnftth of an inch ; the curious and diversified images seen by 
observing with a microscope a circle or a grating through 
transparent plates of various substances were then explained. 
Minerals having no double refraction arc unifocal, »>., both 
systems of lines in a grating can be seen at the same focus. 
Minerals having double refraction are bifocal, * , r , , only one 
system of lines can be seen at onefoens, a new focus having to be 
found in order to sec the lines at right angles to the first net. 
This method has enabled the author to identify various minerals 
in sections inch thick and in B th inch in diameter. Thus 

in a doleritc *l 0 ih inch thick, a zeolite, labradorite, calcite, and 
augitc were identified with almost absolute certainty. In sec- 
tion. of shells nj’onth of an inch thick calcite can be easily dis- 
tinguished from arragonitc. !u conclusion the lecturer referred 
to the connection lietwccn the indices of refraction and chemical 
composition ; the data are defective at present, but several points 
have already l>ecn made out ; thus of two minerals having similar 
compositions, but 011c containing calcium and the other one of 
the alkalies, the first has a higher index of refraction ; a lime 
garnet on the other hand has a lower index than a precious 
garnet which contains iron instead of calcium. 

Linnean Society, April 4. — W. Carruthers, F.R.S. , vice- 
president, in the chair. — There was exhibited by I>r. II. Trimen 
the base of the stem of the Wafer Hemlock ( Cicuta virosa , 
I.inn.) in its floating winter state, obtained near Yarmouth. This 
was well figured in the Phi/. Trans, last century, but since has 
seldom been referred to by botanists.— Mr. G. Murray showed 
under the microscope specimens of growing Saprolcgnia, exhi- 
biting terminal and interstitial oogonia. — A paper on some 
minute hymenoptererax insects, by Frof. J. O. Westwood was, in 
his absence read by Mr. McLachlan. This contains descriptions 
of the following new forms s My mar taprobcmicus , M. wolas . 
toniiy Alaptus cxcisus, Oiigosita su/fasetata, O. t tan fort hti y O. 
nodicorniSy and Trichogramma erosicomis. All singular insects 
alike interesting structurally and os regards habits, &c. — A short 
notice was made by Mr. M. C. Cooke on a collection of fungi 
from Texas, made by Mr. Ravenel. Adding all other recorded 
species the series shows that much yet remains unknown in the 
mycologic flora of what probably is one of the richest States of 
the Union.— The Secretanr read some remarks on the peculiar 
nrojfrrties ascribed to a fungus by the Samoans, by the Rev. 
Thos. Powell. The natives name it “ Limamca ” ; specimens of 
which have been forwarded to the Rev. M. Berkeley for identi- 
fication. It destroys their bread-fruit trees and the Chestnut 
( Tnocarpm edulis). An antidote to its ravages is said to exist in 
the liliaceous plant Crmurn asiaticum, which the natives grow 
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between the trees liable to be effected.— The following gentle- 
men were elected Fellows of the Society Frederick Hanson 
Bailey. Dr. Archibald Hewan, George Payne, jun., and James 
R. Reid. 

Zoological Society, April a. — Prof. Newton, F.R.S., vice- 
president, in the chair. — A communication was read from the 
Marquis of Tweeddaty F.R.S., containing the seventh of his con- 
tributions to the ornithology of the Philippines. The present 
paper gave an account of the collection made by Mr. A. H. 
Everett in the Island of Panaon.— Mr. A. G. Bntler, read de- 
scriptions of new Lepidoptera of the group Bombycites in the col- 
lection of the British Museum.— A communication was read 
from M. E. Oustdet, containing the description of a new species 
of cassowary, from New Guinea, proposed to be called Casu- 
arius edwardsi. — A communication was read from Mr. F. 
Nicholson, F.Z.S., containing the description of an apparently 
new species of American pipit from Peru, which he proposed to 
call Anthus Peruvian**, — Prof. A. H. Garrod, F.K.S,, read 
some notes on the placentation of Hyomoschus aquatic us as 
observed in the pregnant uterus of a fresh specimen of this 
animal recently examined. 

Victoria (Philosophical) Institute, April 1.— A paper 
on modem geology and its bearing on the antiquity of man, was 
read by Prof. Bines, of "Cambridge. 

Institution of Civil Engineers, April 9.— Mr. Bateman, 
president, in the chair.— The paper read was on the embank- 
ments of the River Thames, by Mr. Edward. Bazalgette, 
Assoc. Inst. C.E. 

Edinburgh 

University Chemical 8ocietv, March 13.— Mr. W. Inglis 
Clarke, B.Sc., vice-president, in the chair. — A paper was read 
by Mr. Adrian Blaikle on the salts of trimethylsulphine, con- 
taining the results of a joint investigation ■ carried on by Prof. 
Crum-Brown and himself. They find that the oxalate of tri- 
methylsulphine crystallises in clear hydroscopic plates with one 

molecule of water of crystallisation, {(CH a ) l s] l C l 0 4 + H,0. 
On heating, the salt at 1 io° C. gives off its water of crystallisa- 
tion, and at 140 0 gives off sulphide of methyl, leaving pure 

oxalate of methyl, |(CH a ) a s|jC a O^ * (CH a )gC,0^ + 2(CH|),S. 
The sulphide of trimethylsulphine, obtained by mixing equal 
quantities of sulphydrate and oxyhydrate of trimethylsulphine, 
can only be obtained in a solution which when evaporated over 
phosphoric anhydride in an atmosphere of coal gat, decomposes, 
after a certain strength of solution has been reached, into sulphide 

of methyl, {(CH,) 3 S} t S « 3(CH # ) f S. The hyposulphite of tri- 
methyltulphine is obtained either by oxidation of the sulphide or 
poly sulphide of trimethylsulphine. It crystallises in clear hydro- 
scopic tour-sided prisma with one molecule of water of crystallisa- 
tion, {(CH|) a s} t S f O| + H t 0. This salt has all the charac- 
teristics of an alkaline hyposulphite. On drying over phosphoric 
anhydride it gives off Us water of oyitallisation, and on heating 
the anhydrous salt at 137® G it gives off 23*5 per cent sulphide 
of methyl, leaving a while crystalline substance, soluble in water, 
and ether, which is at present under investigation.— A 
paper was also reed by Hr. John Trehamc, M.B., CM., on 
some phenomena observed in the cooling of fata 

Paris 



among other papers were read 2— Sun-spots and 

^ M, Fa: ~ ~ - ~ ~ ■ 


«ad*oiy o 
The following 

by M. Aye. Replying to Prof. Fiaud Smyth’s 
lATUas. VOL. xvML P. aao), M. Faye says 1. The 
e years me tfre a cp dle, ini for the spots, have been 
Snod by Hr. Btoua and M. Wolf respectively, a. 
^ ph enomena are wot related, j. A combination of 
ia itpeoduesd every 176 years, has fed 

la teekcqwfecdOB. 4. These temporary coneomi- 
tancesaie not absohttetyrare ia toe history of sciences.— On a 
nsw compou nd of palladium, by HM. Sai nte - Cl a b e DeviUe and 
Dehray. 1 This rdatesto an ammoniacal sesq uk W o ri de of pal- 
i^iUm obtained by oauring oUorine solution to act in the mold 
2S?o a ydtow cStaSJteSf -phdamlne, One analysis of k 
gave j palladium, 4**> ^dtforipe, 43-5; ammonia, 
fUmerimints tending to imitate various forms of foldings, 
contortions, v and ruptures met with in the earth’s crust 
Continued), to M. Daubrde. A thin layer of an ad- 
harive colouring matter is appliadjte the surface of c dU* 


taaled tattoo*' vulcanised oaontchouc. Oh letting some a 
the air esoape /the coated portion forms a protuberance wit! 
JCffUlm and parallel wrinkles in certain directions; and M, 
iMxmet finds Hite phenomena in the earth’s crust.— On th< 
y yal tempssatare of the air, the earth, and the water, in th< 
Jtmin des Plantes of Montpellier, according to twenty-sis 
yeaiy of obserirations, by M. Martini, The mean annual tern- 
P «*we (of the air) is 13*4**? at Paris and Montsouris Obser- 
vatories it Is 10*67° for the same twenty-six years. The mean 
annual temperature at o'lom. depth m unsodded ground is 
inferior to that of the air (about 2°) if only morning obser- 
vations are taken ; but from observations morning and evening 
they are neariytbe same (ground, I4*6<°, and air 14*11°, in the 
year 1863). The mean temperature of the subterranean sheet 
of water is 12*77°.— Report on a memoir by M. Jobert 
relating to aerial respiration of some Brazilian fishes. M. 
Tobert has found several fishes in the Upper Amazon, 
having two modes of respiration, one by the gills, the other by 
the alimentary canal, swallowing air and evacuating by the anus 
a gas which has more CO. and less O than air has. The intes 
tine has a number of filiform appendices composed of blood 
vessels, which doubtless absorb some of the swallowed oxygen. 
In other fishes the gas returns by the mouth instead of the anus. 
In others the swimming-bladder (which has numerous blood 
vessels in its walls) takes the place of the lungs. — On the equi- 
valent of gallium, by M. Lecoq de Boisbandran. From calcina- 
tion of the alum ana calcination of the nitrate the mean obtained 
for the equivalent is 69*865. This agrees closely with a theo- 
retical number got for a body between aluminium and indium. — 
On the mode or formation of the meteoritic breccia of Santa 
Catharina, Brazil, by M. Meunier. Four phenomena are traced: — 
1. Shattering of the metallic iron, ana accumulation of the 
fragments with spaces between. 2. Penetration of sulphu- 
retted hydrogen into these spaces, producing sulphur, and a 
mixture of pyrrhotine and graphite. 3. Mechanical crushing 
of the mass. 4. Production of new graphitous matter filling the 
fissures of the second formation. — On the dissociation of hydrate 
of chloral, by MM. Moitessier and Engel. From experiment 
they find that the tension of the vapour of the substance, when 
boiling, is superior to atmospheric pressure, hence they infer 
dissociation or the hydrate between 78° and loo* as affirmed 
by M. Wurtz. — On a rare form of the hepatic organ in worms, 
by M. Chatin. In a nematoid of the group of Afamonema, 
Dies, an exterior glandular mass is developed round the middle 
intestine. — Experiments proving that pure urea never causes 
convulsive disorders, by MM. Feltz and Ritter. — On two rain- 
bows with opposite Curvature, by M. Faraguet. This was 
observed at Agen, on April 8. The bows formed a figure like 
jt. — M. Tommasi presented a new system of relays for long rub- 
marine cables. 
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